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Method for slicing wafers from a workpiece

The invention relates to a method for slicing wafers
from a workpiece, in which during a sawing operation
wire sections - arranged in a parallel fashion - of a
sawing wire are guided relative to the workpiece, thus

giving rise tc the wafers,

A method of this type is carried out using a wire saw.
The basic construction and the functioning of a wire
saw are described, for exawple, in US 2002/0174861 Al
or US 2010/0088377. A suitable wire saw accordingly
comprises at least two wire guide rolls around which a
sawing wire is wound multiply. This gives rise to wire
secticns which are tensioned between two wire guide
rolls and arranged in a parallel fashion and which form
a wire web through which the workpiece is moved during
the sawing operation. Wire sawing methods in which,
instead, the wire web 1s moved through the workpiece
are alsoc known.

Appropriate workpieces include materials which have to

be separated into wafers, in particular blocks composed
of semiconductor material, from which semiconductor

wafers are sliced.

The wire guide rolls have a coating having a specific
thickness and having grooves that guide the wire
sections. The region of the surface of the coating
wears with the duration of the loading by the sawing
operation. As long as the coating is still thick
enough, the worn region of the surface of the coating
can be removed Dby being ground away and the thinner
coating regenerated in this way c¢an continue to be
used.
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The sawing wire 1s wound from a supply speool onto a

recelver spoocl during the sawing operation. In this

case, the running direction of the sawing wire is

usually changed cycliggiif;Wéémé”fééaigwéfmﬁﬁiéﬁAﬁbfé‘m"m”m

comprehensive utilization of the sawing wire is

achieved.

Slicing the wafers reguires abrasive grain that removes
material from the workpiece in a cutting mode of
operation. The abrasive grain can be fixedly bonded to
the sawing wire. More coften, use is instead made of a
sawing slurry in which the abrasive grain is dispersed
and which is fed to the wire web.

Semiconductor wafers which are produced in this way
should have side surfaces that are as flat and plane-
parallel as possible. In order that wafers having such
a geometrical characteristic can arise, an axial
relative movement Dbetween the workpiece and the wire
sections, that 1s to say a relative movement parallel
to the central axis of the workpiece, should be avoided
during the sawing operation. If such a relative
movement nevertheless takes place, wafers having a
curved cross section arise. The degree of bending of
the wafers 1is often specified by a characteristic value
called warp.

As a cause of the occurrence the abovementioned
relative movement, changes 1in the length of the
workpiece and of the wire guide rolls are menticned in
U5 2010/0089377 Al, said changes being attributed to
changes in temperature and an assoclated thermal
expansion or thermal contraction. In actual fact,
frictional heat 1is generated particularly during the
movement of the sawing wire around the wire guide rolls
and when the sawing wire engages into the workpiece,

and, in particular, the temperature of the workpiece,
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of the wire guide rolls and of the bearings of the wire
guide rolls is changed as a result of heat transport.

US 2002/0174861 Al describes a method which provides
for regulating the temperature of the workpiece during
the sawing operation.

Us 2010/0089377 Al proposes a method in which the
displacement of the workpiece in an axial direction is
measured and the axial displacement of the wire guide
rolls is regulated in such a way that it corresponds to
that measured. The regulation of the axial digplacement
of the wire guide rolls is effected, according to one
example, by cooling water being conducted through the
shafts of the wire guide rolls and by adaptation of the
temperature and/or flow rate of the cooling water.
Furthermore, it is proposed to record a curve showing
the displacement of the workpiece as a function of the
cutting depth, and to regulate the displacement of the
wire guide rolls on the basis of the curve.

The inventors of the present invention have ascertained
that, over and above the solutions offered by the prior
art, there is a need for improvements in oxrder to
reduce or prevent an axial relative movement of the
wire gections and of the workpiece that is caused by

changes in temperature.

An aspect of the present invention relates to a method
for slicing wafers from a workpiece, comprising during
a sawing operation moving wire sections - arranged in a
parallel fashion - of a sawing wire relative to the
workpiece, thus giving rise to the wafers, wherein the
wire sections are tensioned between wire guide rolls
each having a grooved coating having a specific
thickness; cooling the wire guide rolls and cooling the
fixed bearings of the wire guide rolls, wherein the

wire
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guide rolls and the fixed bearings are cooled from
inside and independently of one another. The method
further comprises measuring an axial change in the
length of the coating of one of the wire guide rolls
during the sawing operation; generating a first and a
second regulation signal on the |bagis of the
measurement; and regulating the cooling of the wire
guide rolls by means of the first regulation signal and
regulating the cooling of the fixed bearings of the
wire guide rolls by means of the sgecond regulation

signal.

The wire guide rolls and the fixed bearings thereof are
cooled from inside and independently of one another in
order to reduce or completely prevent an axial relative
movement of the workpiece and of the wire sections
during the sawing operation. For this purpose,
dedicated cooling circuits are in each case set up,
through which coolant is in each case conducted, the
properties of which are coordinated with the cooling of
the wire guide 1rolls and of the fixed bearings,
respectively.

In contrast to known solutions, the present invention
takes account of the fact that said axial relative
movement 1is substantially to be attributed to changes
in the temperature of the workpiece, of the respective
fixed bearing and of the coating of the respective wire
guide roll. It takes account of the fact, in
particular, that the changes in the 1length of the
coating and of the fixed bearing of the respective wire
guide roll that are brought about by changes in
temperature are different and, from this insight, draws
the conclusion that it is more advantageous if the
temperature of the respective wire guide roll, 1in
particular the temperature of its coating, and the
temperature of the fixed bearing of the respective wire
guide roll are controlled in a manner independent of
one another.
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The change in the length of the workpiece during the
sawing operation is dependent on the length of the
workpiece Dbefore the sawing operation, and on the
amount of heat that arises during the sawing operation.
The latter 1s dependent on the process conditions
chosen, which are described by a totality of different
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process parameters. These process parameters include,
in particular, the speed of the sawing wire, the amount
and temperature of the sawing slurry fed to the wire
web, the advancing speed at which the workpiece 1is
meved through the wire web, the type of abrasive grain
and the type of ligquid phase of the sawing slurry with
which the workpiece is held. If the process conditions
chosen remain unchanged over a pluraiity of sawing
operations, the change in the length of the workpiece
during one of the sawing operations 1is dependent only
on the length of the workplece before the sawing
operation.

For sawing operations which proceed under the same
process conditions, therefore, it suffices once to
separate a workpiece into wafers under <the process
conditlons chosen and to measure the tempsrature of the
workpiece during the sawing operation. Afterward, £for
this sawing operation and for all other sawing
operations which are intended to proceed under the
process conditions chosen and by means of which
material of the same type is intended to be cut, it is
possible to create a curve that predicts the change in
the length of a workpiece as a function of the cutting
depth or the duratien of the sawing operation. The
change in length can be calculated with the aid of the
o

ceoefficient of linear expansion of the material

[}

the
workpiece, the measured temperature profile and the
length o©f the workpiece before the respective sawing
operation,

The process of cooling the respective wire guide roll
and the respective fixed bearing 1s preferably effected
in such a way that at every point in time in the sawing
operation the difference Aly(x) - {ALy + ALp(x}) 1s less
than 20 wum, wherein Aly{x) is the axial displacement

experienced by an axial position % on the workpiece on
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account of a change in the length of the workpiece that
is caused by the change in the temperature of the
workpiece, ALy is the change in length experienced by
the respective fixed bearing as a result of the change
in the temperature of the fixed bearing, and ALg(x) is
the axial displacement experienced by the axial
position x on the coating of the wire guide roll on
account of a change in the length of the coating that
is caused by the change in the temperature of the
coating. The axial position x is a position on the
central axis of the workplece or an equivalent

position.

The greater the difference, the further away the wire
sections are from a position that would ensure a
straight cut through the workpiece. Moreover, without
countermeasures, the difference becomes all the
greater, the greater the distance between the axial
position x and the center of the wire guide roll. That
should be taken into account particularly when a
plurality of workpleces are arranged alongside one
another in order to saw them simultaneously. Such an
arrangement of workpieces is implemented in order that
the available wire web can be utilized as completely as
possible.

In accordance with a first embodiment, the method
according to the invention provides for controlling the
temperature of the coating and the temperature of the
fixed bearing of the respective wire guide roll in such
a way that the reaction to a change in the length of
the workpiece during the sawing operation comprises
equidirectional changes in the length of the coating
and of the fixed bearing.

Accordingly, the reaction to an axial displacement

ALy (%) comprises cooling the respective wire guide roll
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and the respective fixed bearing preferably in such a
way that the difference ALg(x) ~ {ALr + ALp(x)) 1is less
than 20 um.

The control can be effected by providing a first
predefinition curve, which describes the temperature or
the speed of a coolant for cooling the respective wire
guide roll during the sawing operation, by providing a
second predefinition curve, which describes the
temperature or the speed of a coolant for cooling the
respective fixed bearing during the sawing operation,
and by cooling the respective wire guide roll and the
respective fixed bearing by means of the respective
coolant 1n accordance with the first and second
predefinition curves.

Providing the first predefinition curve as a function
of the thickness of the coating of the respective wire

guide roll is particularly preferred.

The control can alsc be effected by measuring an axial
change in the length of the coating of the respective
wire gulde roll during the sawing operation, by
generating a first and second regulation signal on the
basis of the measurement, and by regulating the cooling
of the respective wire guide rcll by means of the first
regulation signal and reguliating the cooling of the
respective fixed bearing by means of the second

regulation signaki.

In accordance with a second embodiment, the method
according to the invention provides the fcllowing:
cooling the workpiece in such a way that Alg(x) 1s less
than 5 pm during the sawing operation; and cooling the

respective wire guide roll and the respective fixed
S

bearing in such a way that the sum (AL: + ALp(x)) 1



ja
N

20

35

less than 25 pm during the sawing operation, preferably
less than 10 um.

The second embodiment aims as far as possible to avoid
linear expansions of the workpiece and of the coating
and of the fixed bearing of the respective wire guide
roll. Therefore, 1t is particularly advantageocus o

completely SLPPress changes in temperature an

Q.

associated changes in length of the workpiece and o
the fixed bearing and of the coating of the respective

wire guide roll during the sawing operation.

Avoiding linear expansions of the workplece and of the

coating and of the fixed bearing of the respecti

e
guide roll is particularly advantageous 1f a
of workpieces arranged alongside one another are to be
sawn simultaneously. The length of the workpieces and
the arrangement therecf relative to the center of the
wire guide roll then have no influence on whether or

not wafers having the desired geometry arise.

The method according to the dinvention 1s preferably
used to produce wafers having side surfaces that are as
plane-parallel as possible. However, this alsc does not
rule out modifying the aim ¢f the method and producing
wafers having a specific intended Dbending. In this
case, the change in the length of the workpiece is
compensated for by a change in the length of the fixed
bearing and of the coating of the respective wire guide
roll only to the extent necessary T achieve the
intended bending.

The workpiece 1s typically held during the sawing
operation in such a way that it can axially expand or

contract in the event o©f a change 1n temperature a

ct

both ends. It consists, for example, of polycrystalll

3

1

e
or monocrystalline semiconductor material, in



ot

W
It

particular of silicon. It typically has the form cf a

cylindrical rod portion having a diameter that suffices

[

n order to be able to produce wafers having a diameter
n the range of 200 to 450 mm.

-5

E single crystal composed of silicon which is separated
having a diameter of 300

to form semiconductor wafers
mm experiences, during the sawing operation, a maximum
change in temperature of an crder o¢f magnitude of
typically 30°C, which corresponds to a maximum change
in length of an order of magnitude of typically 25 um.
The specified orders of magnitude are typical of

methods in which the single crystal is not cooled.

[

The change in the length of the coating of the wire
guide roll during the sawing operation on account of a

change in the temperature of the coating 1s dependent,
in particular, on the coefficient of linear expansion
of the material of the coating, on the thickness of the
coating and on the amount of heat that arises during
the sawing operation. The latter is crucially
influenced by the process conditions and the length of
the workpiece bhefore the sawing operation. For sawing
operations which are carried out under the same process
conditions and with cocating material of the same type,
the change 1in the 1length of the coating 1s oniy
dependent on the length of the workpiece and on the
thickness of the coating.

The coating is typically fixed on the core of the wire

guide rolls in such a way that 1t can axially expand

O
81

contract in the event of a temperature change 1in an
unimpeded manner at both ends. However, the change in
the length of the coating can be restricted within

certain limits by virtue of the coating being clamped
onto the underlying core of the wire guide roll, for

example by clamping rings arranged at both ends of the
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coating. The clamping rings fix the coating on the core
of the wire guide roll and restrict a change in the
length of the coating that is caused by a change in
temperature. Clamping the coating onto the core of the
wire gulde roll is appropriate particularly when the
intention 1s to proceed in accordance with the second
embodiment of fthe invention.

The measurement of the change in length experienced by
the coating during the sawing operation is not simple.
An  optical measurement on the coating 1is not
appropriate owing to the presence of the sawing slurry
The method according to  the invention pre S
measurement with the aid of eddy current sensors. For
this purpose, it is advantageocus to fix rings to the
coating, to be precise to the ends therecf, and to
measure the change in the distance between the
respective ring and the respective sensor. The rings
preferably consist of an electrically conductive
material, for example a metal or graphite. In general,
it suffices to measure the change in the length of the
coating of one of the wire guide rolls and to assume
that the change in the length of the coating of the
other wire guide roll is the same. However, 1t 1s
likewige possible to perform corxresponding measurements
of changes in the length of the ccating on both wire
guide rolls of the wire web.

Given a typical thickness of the ccating of 6 wmm, a
coating composed of polyurethane experiences, during
the process of slicing the wafers from the
abovementioned single crystal composed of silicon
without taking account of coc¢ling measures and without
taking account of the clamping of the coating on the
core ©of the wire guide roll, a maximum change in
temperature of an order of magnitude of typically 20°C

and a maximum linear expansion of an order of magnitude
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of <ctypically 80 um. Accordingly, the coating is
subiected to a significantly greater change in length
than the single crystal.

The wire guide rolls clamping the wire web are
typically mounted in each case by means of a shaft in a
fixed bearing and a movable bearing. In the event of a
change in temperature, the fixed bearing cannot axially
expand or contract at both ends, but rather only at the
end lying opposite the movable bearing. A change in the
length of the fixed bearing displaces the coating of
the wire guide roll and thus each of the wire sections
by a uniform magnitude.

In the case of a typical configuration of the Ifixed
bearing, the fixed bpearing experiences, during the
process of slicing the wafers fr the abovementioned
singie crystal composed of silicon without taking
account of cooling measures, a maximum changs in
temperature of an order of magnitude of typically 1.5°C
and a maximum linear expansion of an order of magnitude

of typlcally 6 um.

The change in the length of the fixed bearing that is
initiated by a change in temperature in the course of a
sawing operation affects the position of the wire
sections in a fundamentally different manner than a
change in the length of the coating that is initiated
by a change in temperature. The former displaces each
of the wire sections by a uniform magnitude, while in

the case of the latter the magnitude of th

1]

displacement 1s dependent on the distance between a
e

wire section and the center of the wire guide roll

L w

[

Th
isplacement s all the greater, the greater the

distance.
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The control of the temperature of the fixed bearing and
the temperature of the coating of the respective wire
guide roll by cooling the fixed bearing or the wire

guide roll disregards this fundamental difference an

iy

@)

is therefore disadvantageous. It cannot change the
temperature of the fixed bearing without simultaneocusly
influencing the temperature of the coating of the wire
guide roll. Such contrcl cannot achisve what the method
according to the invention achieves, namely the control
of the temperature of the fixed bearing and the
temperature of the coating of the respective wire guide

roll in a manner independent of one another.

In accordance with the first embodiment of the method,
the reaction to a change in the length of the workpiece
during a sawing operation under specific process
conditions comprises supplying independent cooling
clrcuits with coclant, which 1s c¢oordinated with
respect to bringing about changes in length in the case
cf the fixed bearing and the coating of the wire guide
roll, the sum of which corresponds as far as possible

tc the change in the length of the workpiece.

The coordination is done empirically, for example, by
determining suitable cooling parameters in series of
experiments. This involves determining what temporal
profile of the temperature and/or speed of the coolant
during the sawing operation 1is necessary in order to
achieve reguired changes in the length of the fixed
bearing and of the coating of the respective wire guide
roll. The determined temporal profile of the cooling
parameters is then stored in the form of predefinition
curves in the data memory of a computer that controls
the coocling circuits. If a workpiece with the same
length and under the same process conditions is to be
divided into wafers, the cooling circuits are
controlled with regard to the coolant temperature
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and/or the coolant flow rate in accordance with the
stored predefinition curves.

Since the change in the length of the coating on
account of a change in temperature 1is crucially
dependent on the fthickness of the ccating of the wire
guide roll and on the length of the workpiece before
the sawing operation, it 1s recommended, for each
sawing operation carried ouft under specific process
conditions, to store data sets with ccoling parameters
which take account of the thickness of the employed
coating of the wire guide roll and the length of the
workpiece to be divided.

The coordination can also be effected by setting up a
control loop that supplies cooling circuits in the
respective fixed bearing and in the respective wire
guide roll with coolant. The control loop comprises
sensors that are wused to check during the sawing
operation whether a deviation of the position of the
wire sections from a desired position is present. When
a deviation 1s present, cooling parameters of the
cooling circuits such as the temperature and/or the
speed of the cooclant are changed untii the deviation no
ionger exists.

The invention is explained in greater detail below with

reference to figures.

Figure 1 schematically shows the changes in length that

®

a crucially sponsible for the fact that an axial
relative movement between the workpiece and the wire
s i

ections can occur.

Figure 2 shows in c¢ross section a wire guide roll
suitable for wuse in the method according tTo the
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invention, and the fixed bearing associated with said
wire guide roll.

Figure 3 shows in perspective view a wire saw having
two wire guide rolls and a workpiece arranged above the
wire saw.

igure 4 shows predefinition curves that were used for

P‘rj

cooling wire guide rolls and the fixed bearings thereof
in a method in accordance with the first embodiment.

Figure 5 shows predefinition curves that were used for
cooling wire guide rolls and the fixed bearings thereof

in a method in accordance with the second embodiment.

Figures 6 and 7 show the result of expansion
measurements,

Fig. 1 is & schematic sectional illustration through
the workpiece 12, the wire guide roll 1 and the fixed
bearing 2. The illustration shows the

.

changes in length
that are crucially responsible for the £fact that an
axial relative movementi between the workplece and the
wire sections can occur. These include the change in
iength Aly of the workplece, the change in length ALy of
the coating of the wire guilde roll and the change in
length ALr o0f the fixed bearing. For the sake of
simplicity, +the changes in 1length ALz and ALy are
illustrated as if the fixed bearing and the wire guide

roll were not connected to one another. Accordingly, a

fete

point with an axial position at the ends o¢f the
workpiece 1s displaced by the magnitude ALy on account
of thermal expansion of the workpiece, and a point with
an axial position at the ends of the coating of the
wire guide roll is displaced by the magnitude Alg on

account of thermal expansion of the coating.
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The illustration in accordance with fig. 2 shows tha
W

ire guide 1roll 1 and the fixed bearing

> N F

associated therewith respectively have channels 3 and
connected to cooling circuits that are supplied with

LAY 21

coolant independently of one another. The coolin

e

circuit of the wire guide roll 1 is embodied in such a
way that a coolant such as water, for example, is
conducted through rotary leadthroughs into the wire
guide roll 1 that rotates during the sawing operation.
The cooling circuits each comprise heat exchangers (not
illustrated) and control units 5 and 6, which can be
embodied for controlling cocling parameters for cocling
the wire guide roll and the fixed bearing in accordance

with stored predefinition curves.

However, the cooling circuits can also be incorporated
with sensors 7 in two control loops that operate
independently of one another for cooling the wire guide
roll and the fixed bearing. The sensors then supply

measurement signals from which, in the control units,

o]
4]

d

-

cooling parameters are generated as manipulat
o)

variables for cooling the respective wire guide =

-
[ =2

and the respective fixed bearing.

The sensors 7 preferably measure the distance from
respectively assigned metal rings 9 arranged at the
ends of the coating 8 of the wire guide roll 1. Since
the coating 8 of the wire guide roll 1 expands or
contracts to a comparatively great extent on account of
a change in the temperature of the wire gulide roll, it
is advantageous to fix the metal rings 8 to the coating

8 itself, In the case of the metal rings being fized t

g

the core 10 of the wire guide roll, the change in t

ne
length of the coating 8 would be disregarded during the
measurement. If it is desired to take account of the

change 1in the length of the core of the wire guilde

roll, a further sensor 11 can be provided, which
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measures the distance from the core 10 of th
guide roll. The core 10 of the wire guide ro
usually produced from Invar, such that its influe
the change in the axial position of the wire se
is correspondingly small.

Figure 3 shows, in perspective view, a wire saw having
two wire guide rolls 1 and a workpiece 12, which 1is
fixed to 2 sawing strip 1€ and is arranged above the
wire saw. The wire saw is configured for being able to
carry out the method in accordance with the second
embodiment of the invention. The wire guide rolls 1 and
the fixed bearings 2 respectively assigned to them are
embodied 1in accordance with the illustration as shown
in fig. 2. The cooling circuits for cooling the second
wire guide roll and its fixed bearing are not
illustrated, for the sake of better clarity. The
cooling circults for cooling the wire guide rolls can
be combined to form one cooling circult or be embodied
independently of one another. The cooling circuits for
cooling the fixed bearings of the wire guide rolls can
likewise be combined to form one cooling circuit or be
embodied independently of one another.

The i1llustration also shows a further cooling
for cooling the workpiece 12. This cooling
comprises & heat exchanger (not illustrated) and a
control unit 13 which can be embodied for controlling
cooling parameters for cooling the workpisce in

accordance with a stored predefinition curve. The

coolant for cooling the workpiece is distributed by
means of a nozzle strip 15 and drops from the workpiece

12 into a trough 14.

»

However, the cooling circuit can also pe incorporated
sith a further sensor into a control loop for cooling
the workpiece. The sensor then supplies measurement

signals from which, in the control unit, cooling
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parameters are generated as manipulated variables for
cooling the workpilece. The Sensor measures, for
example, the distance from the end side of the
workpiece. The same sawing slurry that 1s also used for
slicing the wafers <can be used for cooling the
workpiece. However, it is preferred to use, for cooling
the workplece, & coolant such as water, for example,
which has only the cooling function, and to prevent
this coolant from mixing with the sawing slurry. For
this purpose, the coolant can be intercepted by wipers
(not illustrated) applied to the workplece before said

coolant reaches the wire web and the sawing slurry.

Example:

Single crystals composed of silicon having a diameter
of 300 mm were separated into wafers by means of a wire
saw comprising four wire gulde rolls. The wire guide

rolls clamping the wire web and their associated fixed

L
(o3

ana

bearings had the structure shown in figures 2 and

were cooled according to the invention. The cooling of

o

aid wire guide rolls and their fixed Dbearings was

0]
h

fected in & mutually independent manner by means of

water as coolant, the temperature of which was changed
during the sawing operation in accordance with stored

e}

redefinition curves.

Figure 4 shows the predefinitio

o3

curves that were used
for cooling the wire guide rolls clamping the wire web
and the fixed bearings of said wire guide rolls, in
order to divide & single crystal into wafers in
accordance with the first embodiment of the method.
Bccordingly, the predefinition curves were designed
such that the reaction to a change in the length ¢f the
workpiece during the sawing operation comprised
equidirectional changes in the length of the coating
and of the fixed bearing of the wire guide rolls. The

predefinition curves illustrated show the desired
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experiment in which the cooling of the wire guide rolls
and of the fixed bearings of the wire guide rolls in a
manner independent of one another had been dispensed.
Instead, & common cooling circuit had been set up for

cooling a wire guide rcll and its fixed bearing.

Fig. 7 illustrates the expansion Al of the ccating of
the wire guide roll on the fixed bearing side (solid
iine), of the coating of the wire guide rocll on the
movable bearing side (dash-dotted line) and of the core
of the wire guide roll on the movable bearing side
(dashed line) as a function of the position Pos of the
feed table. Fig. 7 shows the measursment result of an
experiment in which the cooling of the wire guide rolls
and of the fixed bearings of the wire guide rolls was
effected according to the invention, namely in & manner
independent of one another. The elliptically delimited
are merely indicates a disturbance during the
measurement  whict is o©f no importance for the
invention.
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Patent claims

1. A method for slicing wafers from a workpiece,
comprising

during a sawing operation moving wire sections -
arranged in a parallel fashion - of a sawing wire
relative to the workpiece, thus giving rise to the
wafers, wherein the wire sections are tensioned between
wire guide rolls each having a grooved coating having a
gspecific thickness;

cooling the wire guide rolls and cooling the fixed
bearings of the wire guide rolls, wherein the wire
guide rollg and the fixed bearings are coocled from
inside and independently of one another;

measuring an axial change in the length of the coating
of one of the wire guide rolls during the sawing
operation;

generating a first and a second regulation signal on
the basis of the measurement; and

regulating the cooling of the wire guide rolls by means
of the first regulation signal and regulating the
cooling of the fixed bearings of the wire guide rolls

by means of the second regulation signal.

2. The method as claimed in claim 1, comprising
cooling the wire guide rolls and the fixed bearings in
such a way that at every point in time in the sawing
operation the difference ALy(x) - (ALy + ALz(x)) is less
than 20 um, wherein Aly(x) is the axial displacement
experienced by an axial position x on the workpiece on
account of a change in the length of the workpiece that
is caused by the change in the temperature of the
workpiece, ALy is the change in length experienced by
the fixed bearing as a result of the change in the
temperature of the fixed bearing, and ALg(x) i1s the
axial displacement experienced by the axial position x

on the coating of the wire guide roll on account of a



10

15

20

25

30

35

- 21 -

change in the length of the coating that is caused by
the change in the temperature of the coating.

3. The method as c¢laimed in c¢laim 2, comprising
reacting to an axial displacement Aly(x) that is
greater than 0 pum by cooling the wire guide rolls and
the fixed bearings in such a way that the difference
ALy (x) - (ALy + ALg(x)) 1s less than 20 um.

4. The method as claimed in any of claims 1 to 3,
comprising providing a first predefinition curve, which
describes the temperature or the speed of a coolant for
cooling the wire guide rolls during the sawing
operation, and a second predefinition curve, which
describes the temperature or the speed of a coolant for
cooling the fixed bearings of the wire guide rolls
during the sawing operation; and

cooling the wire guide rolls and the fixed bearingg in
accordance with the first and second predefinition
curves.

5, The method as claimed in claim 4, comprising
providing the first predefinition curve as a function
of the thickness of the coating of the wire guide
rolls.

6. The method as claimed in claim 2, comprising
cooling the workpiece in such a way that ALy(x) is less
than 5 um during the sawing operation; and

cooling the wire guide roll and the fixed bearing in
such a way that the sum (ALy + ALg(x)) 1s less than
25 um during the sawilng operation.

7. The method as claimed in any of claims 1 to 6,
comprising clamping the coating onto an underlying core
of the wire guide rolls.
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8. The method as claimed in any of claims 1 to 7,
comprising moving the wire sections vrelative to the
workpiece in the presence of a sawing slurry.



