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hard brittle workpi eaggekhe i nvention also relates to a method for cutting
| appi ng using a saw wre. 10 A wire saw which is suitable in particular for
the production of sem conductor wafers, and the operating principle on
whi ch a wire saf@FsWbaseandapethedcfpsetihef ertbkpgplapring Ust shard 876,

Generally, wire saws are equi ppgg..w 1,8 QUi 15 rollers, over which an
. %z]"’ééﬂ ‘%Jxﬁcg%c%%

endl ess saw wire is guided heli y, SO that a saw harp or a cutting or

wire web i5s fornmed. The workpiece is guided through the wire web by an

advanci ng novenent an](r;lni s.split .in Wf\fers when_it passes through the web.
e

it .into
The saw wire is either Foddd SFL2H (he'ume dior et iV olldF ot HePentife
cutting run ogimsltaveshd cwitiig o {msicid |t ianguiitie IMeMeerlt) wakee s
cutting-| appi gﬁ ageg:g lil;ﬁﬁ%d is _abrasive grai n}? of different. grain sizes and
different hardh¥8stS@NkhicHH trle SRLERAREE | i TAFFHeron i F&ls thfe
quality of theocatmethéd tde ewetidy Dipghey wafelg surdacesiand the wafer

geonetri ‘ﬁ? is dependent in the first instance qon uniformdistribution of
the cuttitig- 1 appi ng dyetittal 6AY the SR dich DLkt Sweb” PBhEVERL25akoki res

according to tfie prdictidn @anelealikyndlcdor Npir&as | Yald& RMpr 0fing
cutting-I appi ng. agent which i s available on the wire web optimally into the

cutting gap. ThEPobpERtOBf WPAEH Avétiticorfas 1D RRoeY t AESaBEPEFEREConed

drawbacks of tbe &xdm1&) tint®sisprpveshic t he geonetry of the wafers and
surface paraneters, such as 35 the striations, roughness and rippling, and

to shorten the procesEer§ifelslY THE IGhjSatE RES at@ ERRRF YA ThedH ofdud d%et hod

for - 12 81 Novs Z0Qzdihe (il t aReougqeutLi ngal apping afs agiulddgpl icity
of wafers froma hard brittle workpiece using a saw wire whichruns
helical |y ovefehfelbli F® rtdidters saNdhpBP N8BT a8 Wi et ilh, cTanti g web is

cutting-lappi pgrREEN ThE RoWkpLe88W s5gWNEEET PriBEgRAVLY [ErEXGEUL &5 a
rotary novenent during the cutti n% | apping. SurpriSingly, it has beén found
that the use » aJ¥ancine em@ivERcatderPndd tsriditoniteadéafora vbeat ildn of

the wire duri%ags_é@ ertSiNg LRPPLBY. ThLSsERTALYe10sMRYERERL moYhiCh A S
simlar to a boring novenent, pronotes the distribution of the

cutting- Pappi e agéne oHaard WA eoVieh &R 9P tlaid | eUFRENGh&Wuppry 16f
cutting- | appifgvégentot addie cu ti nggcg_aﬂ-atern%f erakley, roRemedW)W r g ot at es
while it is being guided over the wire web. The saw wre
cutting-lapping agent used 1s abrasive grains of
different grain sizes and different hardnesses, which are
suspended in a carrier liquid.

25 The quality of the cut, i.e. the quality of the
wafer surfaces and the wafer geometries is dependent in
the first instance on uniform distribution of the
cutting-lapping agent along the width of the web.
However, saw wires according to the prior art generally

30 do not carry the amount of cutting-lapping agent which is
available on the wire web optimally into the cutting gap.

The object of the invention is to avoid the
abovementioned drawbacks of the prior art, to improve the
geometry of the wafers and surface parameters, such as

35 the striations, roughness and rippling, and to shorten

the process times.

The object is achieved by means of a method for
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15 preferably rotates 1 to 10 tines, particularly preferably 2 to 5 tines,
over a wire length of 1500 mm Accordingly, the object of the inventf ﬂ i?
al so achi eved by means of a saw wire fory the sinultaneous cutting Iap@ % 00z
of a multiplicity of wafers froma hard 20 brittle workpiece, wherein the
saw W re exhihiet ssimulsiaareoddectotshgn lefortime safv wi rmeulitsi leineirtat edf by t he
wire being turned about its.o g}i(rls for eﬁggfle bYl oggositel di rected
rotation froWPtRE St id Thdd. PRF a0 (HRFERTSFOnUGE REnE w'tE®can be
generated 25ybY chewuRdi RE14shNdyaBveRWyRdENguans rHolcexagRlerf¥mad saw wire
according to the prior art being upwound froma wire reel by nmeans of an

unwi ndi ng deviige, ¥&own2BS R fFYEFINAnEPRI MY REGAE bHekaortiden Saw wire

reel verti calhy Q6 nh@HeZ R §Yre ThkacHPUENGI NG aNd, re ALY E8SULES 1N a
30 defined torsion being inparted to the saw wire. "The saw wire ree
bearing the &§hw whté&iagcép®pigoto the invention is then used as a so-called

source or di spenser gel, gt e A AL N0y LE PriL Ll oHowever,

it is also preferable t0 use re saw 35 reel having a sawwre in
accordance wat sawhwipei withr 8 dsfansdutcesbondispdaser aeebtanianwfe saw

and to turn e saw W r . means. of a tw sti device. The twi stin -3
~aNov zot(%klzl’ede\‘?'il(%’(‘a3 i;%u%y%ﬁl ie%ﬁ y Cﬁlotsﬁﬁl}gongga?%l?gbnt{%qfsorr%%%lf d the
wire webo Oveovemeaw, Wwhéchengtdumflqor efeemabby ih50mboehbl, npyopatés cul arly

preferably from 300 _to, 1000 the 5 taorsian of, the saw wire amunts to
360. Over a W egf‘ﬁﬁﬁfﬂugf'of}?&etr}é%lci}ltltsldlgt' PRI CBaF PRV ER 1 y
preferably ofveBOBnt0id Gk thidubas aneMsupply bifir sadtingolgpp3hg dyemans of

a tw sting devi celT.’%Exﬁﬁedi,ent lE}/’ t he %V%VI st%gg device is pasitioned in front
of or behind®fo % FE1RBD.9%Fhe SEGFGF 2BEY usdd axB82WodteF of CuRkdit ed
wires with awhhilekaesssobefihgmy89dka 8§08rughandiaet @apl | ehet sgnghiref >2000

N mmR2. The rotation of the saw wire according to the_invention durjng the
cut ti nglPappPrGLeraPpYr FPERFER bitaAZ h&AleHri PRFEIGHLRPLYCRECIFEHIY to an

i nproved surbage guakinky,obvihe awafiees1ehftRabki alodr mQ a reduced
roughness and rippling. Furthernore, inproved geonetry characteristics
(wedge effect) and sREFPERAIPYocERS PPpBStaPE BRAI aVEENE2ONERAMIEC The

figure shows g Rl Byeneansl dhea sawwWiwieaceardivke t §ihlErdmven i on and
of the method on the _basi s of the rqughness distribution. 25 Qualit
f1 uct uati ons WA PedaPBitg e ac i ipmdd Sidher s W ERey SR viaf e T

geonet rp@s apeiteducRdrkyithe, Usige £éih hthes dewMieca64RIBLBE tOrdhen.
i nvention. The roughness of the surface of a wafer of a cut-| apped

sem conduct or ingot WAE JerELFned Ses sRaNishehi denerated by the

wire being turned about its own axis, for example by
oppositely directed ©rotation from the two ends.
Preferably, the torsion of the saw wire can be generated
25 by rewinding using an unwinding arm, for example by a saw
wire according to the prior art being unwound from a wire
reel by means of an unwinding device, known as a flyer,
and being wound back onto a saw wire reel vertically or
horizontally. This unwinding and rewinding results in a
30 defined torsion being imparted to the saw wire. The saw
wire reel bearing the saw wire according to the invention
is then used as a so-called source or dispenser reel in

a wire saw according to the prior art.
However, it is also preferable to use a wire saw
35 reel having a saw wire in accordance with the prior art
as a source or dispenser reel in a wire saw and to turn

the saw wire by means of a twisting device. The twisting
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The rotation of the saw wire according to the
invention during the cutting lapping, in particular of
hard brittle workpieces, leads to an improved surface
quality of the wafers, in particular to a reduced
roughness and rippling. Furthermore, improved geometry
characteristics (wedge effect) and shortened process

times are achieved.

Example:

The figure shows the performance of the saw wire
according to the invention and of the method on the basis
of the roughness distribution.

Quality fluctuations with regard to the cut-
lapped wafer surfaces and wafer geometries are reduced by
the use of the saw wire according to the invention. The
roughness of the surface of a wafer of a cut-lapped
semiconductor ingot was determined at 5 measurement
points using a perthometer. The mean was formed from the
5 measured values. This mean is shown as a point in the
figure. The surfaces of the wafers which were produced by
means of cutting lapping using a saw wire according to
the prior art have a roughness distribution of between
0.40 and 0.60 pm (shown on the left). The surfaces of the
wafers which were produced by means of cutting lapping

using the saw wire according to the invention no longer

over a
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he saw  wire according to the invention 1is
advantageously used in wire saws for the cutting lapping

of hard brittle workpieces, in particular semiconductor

ingots.
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1. A method for the simultaneous cutting lapping of a multi-
plicity of wafers from a hard brittle workpiece using a saw
wire which runs helically over wire-guide rollers and forms a
wire web, and a cutting-lapping agent in a wire saw, wherein
the saw wire executes a rotary movement during the cutting
lapping.

2. A saw wire for the simultaneous cutting lapping of a mul-
tiplicity of wafers from a hard brittle workpiece using a cut-
ting-lapping agent in a wire saw, wherein the saw wire exhib-
its torsion, wherein the torsion over a wire length of 150 to

1500 mm amounts to 360
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