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8 85551 KirchheimJuly 19, 2002 Wafer Cutting Machi ne Description The
present invention relates to a wafer cutting machine accormmmwmm“ﬂmm
preanble of the main claim In detail, the invention rel at

cutting machine conprising two rotatable work spindles arrangedsdis* coaxi al
fashion relative to each other, each carrying on its end a separating disk

supported on a hub, and each being novable relative to a work tabl e adapted
to be equi \%Bed with a wafer. Such wafer cutti Eﬁsrrachi nes _are known fromthe

prior art WISCOdTECIEURORE Goabldns. They sENSO200RGIHMK t he

i ndi vi dual ed chips during their f ih,Ng process, or also
ot her el ect%&@%frgg%nents. The i ndi vi dual gﬂpﬁs@?@% p bl anks, which are
nost of theg8%85eKschtesim, are first cut out of the wafer in the form of
strips. Each strip has the width of the chip or chip blank to be produced.
After the separating disks have cut a plurality of parallel webs out of the
wafer, the work table is rotated together with the wafer by 90 to carry out
t he second arrangenent of separating cuts. The prior art shows two spindle
type wafer cutting machi nes conpWalen@uttingMathine ndl es, each having
supported thereon a separating disk. The work tinme can be reduced by half
due to the use of two separating disks, as conpared with wafer 2 cutting
machi nes having only one separating dpé&eripfiohS al so known that a V-shaped
cut is perfornmed by nmeans of one of the separating disks while the
separating process proper is carried out by neans of a second separating

di sk. Both arati i sk b ed ined fashi a single
wor k. spi ndl T Briesh iR s Al AR ot GRS Foc BB T "ot T
be a di sadvgieghatste of tHawmaknemimwaf er cutting machines that, due to the

i ncorporation and construction of the work spindles and the separating
disk, it is not possible to performvery small parallel cuts because the
separating g : 0 nnr o : LS
rakes. 1 ho vy G IREerHRRBRECk B0F Wt clitind AR BABfipRbfBHétae
obj ect of tRherkpindies arrangetliincobriapfashioteretativeftereachtdtheg eﬁehfﬁahvir?forﬁ he
above-nentioned type which, while being of a sinple construction an

adapt ed t o ieendacepdratinggdisk supparted pB|a hub.andgacheeipgmovablerelatiyeta a

production ‘%f'ﬂgbfén%‘,ﬁéﬁtgwﬁ bhit%ugafé;dc\?ﬁﬁiatw%?_d very cl ose to one anot her.

According to't ron t I's achieved by the features of the
main claim the subcl ai ns show further advantageous desi gns of the

invention. The wafer cutting machine accoydi to the inpventi S
char act eri Zégcrbyyagprrmfﬁyg machines are known from tHe prior art with very different

designs. They serve to separate the individual wafer-mounted chips during their

manufacturing process, or also other electronic components.

The individual chips or chip blanks, which are mast of the time square, are first cut
out of the wafer in the form of strips. Each strip has the width of the chip or chip
blank to be produced. After the separating disks have cut a plurality of parallel
webs out of the wafer, the work table is rotated tagether with the wafer by 90° to

carry out the second arrangement of separating cuts.

The prior art shows two spindle type wafer cuttinQ machines comprising two work
spindles, each having supported thereon a separating disk. The work time can be

reduced by half due to the use of two separating disks, as compared with wafer
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of considerabl e advantages. It is intended according to the invention that
the two separating disks are arranged to face one another on the work

spi ndl es, the hub of each separating di sk“being positioned on the back side
of the separating disk and arranged on the work spindle. Thus the two
separating di sks can approach one another |leaving a very snmall distance

t her ei nbetween, which results in precise and very thin cutting distances of
the two parallel-working separating disks. Thus, it is possible by using
the wafer cutting machine according to the invention to operate with two

3 separ at i rRPtHNG Rachinashavingyenty; ore separating disk. Bimpalsodknowssthet adhspapedhi p
bl anks) or ' f , ' omthe
waf er, or f%drﬁspb%ﬁgw‘%bxg‘&?ﬁ%ﬁeﬁ%&pﬁP gf i&n' @%%%ﬂ’ggg??€ glgéallica?llﬁ g]nded in
a parti cul gurogessipropenjeocasiedaut bypneans of a skeondseparating idisk. Botle wor k

spi ndl es are each ng%ﬁble ibn axial directi.on, A feed novenent

f th
soparat i ng $RRAEAtnG disks cap PeyBeUNiRddn coMBIned FShATL oA SIngle Wk SRR it

sayi ng thatpiRfcs aRYrispBAdMgYevefdd Elye | nvention can be designed in the
formof flat disks or flat rings. However, it is also possible to configure

these in any desired way with respect to their cross section) e.g. in order
to performga,separating,cut by ans_of flat . disk-1ike portion ] e an
i 61 ni ng. HoPaF SimRY i Bt s diedmaRag o e favuitEn g Bachiiestat cnip
strips, chidguélohlé ikdrpbrativn drfd Sristiiction Ptk RAFY spifdR! sHd el segdrfting
invention the two separating disks are adapted to approach one another at

| east up t diskdt igdratipegsibietcperforamveny smali paralleceutp because the separetingd i n

the scope oTRREamIdAERrOatORR ABhheF il &n BBLoHE g e Y a Bgket ia et of
t he separ atduting hidehinieslebs powerfupang effierito t he huh, and the hub itself is
det achably supported on the work spindle. It is thereby possible to

exchange the separating disks in a particularly sinple way with

correspondi d ' ' ' [ Wb L rence
to an enboof?%etﬁ% %ﬁ%ﬁfi"ﬁg&éﬁé ﬁ'ﬁc'}[‘). ﬁﬂo?ﬁté hrc{lﬁcﬁé g?‘é#mgﬁ%umﬁﬁqn\/\#rﬁﬁe oﬁfh . 11is
a per spect i abovetmightibneditypeonhich, whilebbindi ofensinle ometh@ationutirid adapted o ne

according to the igvention; Fi 2 is a schematic side view of the two

4 :
wor k spi ndIR&shandlg é@ﬁareasvr@ddﬁ@ﬁlg'em,matsmngeﬂlgengp@dypﬂgm et pagllebp
view on a voi« & pishidngd YahPEI88 fo BRetatfott ki ng

According to the invention this object is achieved by the features of the main claim;
the subclaims show further advantageous designs of the invention.

The wafer cutting machine according to the invention is characterized by a number

of considerable advantages.

It is intended according to the invention that the two separating disks are arranged
to face one another on the work spindles, the hub of each separating disk being
positioned on the back side of the separating disk and arranged on the work
spindle. Thus the two separating disks can approach one another leaving a very
small distance thereinbetween, which results in precise and very thin cutting
distances of the two parallel-working separating disks. Thus, it is possible by using

the wafer cutting machine according to the invention to operate with two



positions of the pairs of separating disks according to the invention,

whi ch are shown by analogy with the illusjration of Fig. 2; Fig. 4 is an
expl oded view of the end portion of a work spindle with an associ ated hub
and separating disk; and Fig. 5 is a configuration by analogy with Fig. 4
in the fully mounted state. Fig. 1 is a perspective view of the wafer
cutting machi ne according to the invention. Said nachine conprises a frane
10 which has secured thereto a guide neans 11 holding a carriage 12 thereon

in a |longitudi ng| di s ceabl e The c riage 12 is e. novabl e by
mans of s BPABINGAISKS B Fe1SAMS D" Cuitngsgeah Sipa.of @sacmgala@lsmpé 8
which is r I V, f

The frane 10°hag SUChEUaler Gl S8baratihd i sgFd TR thd il Br fot HroBLAHY)

gui de neansot@spaadipgrseipasatingonatabesinot her, on which carriages 17, 18 are
supported in a horizontally novabl e di recti on. The novenent is carri ed out
via ball spindles 19, 20) or simlar neans, which are novable in the known
way by ”Eaﬂﬁs(iﬁteﬂdéﬂllﬂa Zp%hcma@i‘/aﬁtageéu@dé@éwpme\sofit?aeandeﬁﬁ’omm%tfﬁémt ed

t hereon a notor he notors Serving to vertically shift carrier
slides 24, ,mkﬁpmcﬁeﬁarwea@ymﬂbtmataxgaimp ion. Aﬁeeﬁhm@vemetrﬁef therrier

2 work sp| ieparama TRy RHelck ife BEBh AR R OB o, - cxpondi ng drive s
provi ded for the work spindles 1, 2, but is not shown in detail.

Furthernore, Fig. 1 shows that the gui de neans 11 is used for a

di spl acenert 99es wltawfeiammﬂ% the S%arﬁﬂoe disks ofdhe inveplien gaphe designed iny
dth Fi d

oo e niba rLopetiG hndhntsCHOBEER s B KRS0 bl ERER

spi ndl es 1,an¥ desmdnwla;dwrthcéspect té\thimwemsatsecmrz &lgrieadrdentd perésrnphace
t hrough a verti cal Iaceneni 3 ﬁr%“farrler slides 24, 25 on carriages
17, 18. Fi @epﬂr#tg‘gac%* dREans ok a diat, Ik Baftieg Wikile ?%§9@éﬁ'ﬂ9@°§iﬂi‘ Sortion

of the two e arry
a separati n@gg%géﬁggan%\gel?cgtsop@?{ [ ve%ﬁdggﬁﬁttﬁ%|cﬁ|ﬁ§g$’waﬁeé§ﬂ(n§é§a%pgar ent
from Fi g. 2Ctsidps abeordimgl\separ ati ng di sks 3, 4 can be arranged very cl ose
to each other to realize a working width 1. Fig. 3 shows the assignnent
during different working operations. In a top view, the work table 8 is

shown wi t h gapdiRg tc? tiﬁ-.eﬁﬁéﬁﬂoﬁ fhé’fvvch@éﬂ'ar@ﬂng @liéﬁsta?fé 'a‘aapﬁsd%' é;%drgﬁgw Bhe

i ndi vi dual chips,“chip blanks or are on the wafer are to
be isol at ewr@yher@d%asifupsfeﬂhemdrbmgwd& obam¢C ptﬂp‘ oir ¢hipl shyp tchiee wopkedhin ng

di sks 3, 4., Bei signed tp the | tri 9 forned t.he individual ICs
26 each o HEAIE HENSE: 1ds HiboiEbRsibls T pldilies A i SmAllstiPere mar gi na
position of its range of novenent. It follows fromthe illustration that a

conplete row or a conplete IC strip 9 can_be worked by neans of one single
cut. After Withiartheissape of theptesent inyentior itiis,furthed ghrdvantegeiwheroeagmef wor k

ol vi duar TESBPERPE YR Sindtid o e AR hubteby S BERAGEN ,
show t he C@L@bbueﬂ ioprthefwdrkepiidle dt s therely pdusibietd eiﬂnmtﬂeemels?mlatmgh
respectively. Each of the wp rk&;\&é{"g}ﬂﬁs 1 and 2 conprises a sh 29 havi ng

an attach ks3p apardigyiarlysimp \COTESSRRAIINGACYFACYThe at t achnent 30
is followed by a threaded step 31 which can be inserted into a recess 32 of
a hub 5 and 6, respectively. The recess 32 passes into an enlarged portion
33 i nt o whilhe iaventiorBwilcreow be descdbed avithTieéerente 82l an @mitedimenétakendnt o t he
t hreaded step.31,to § re, the se aratlng disk 3 and 4, respectively, to
spindle 1 &?&J@d"f"ﬁé’ﬁﬁbﬁmﬁ ng. hend figure 5. The nut 34 is fully
accomodat ed t hrough the depth of the enl arged ‘portion 33, resulting in a
pl anar flat working surface of the separating disks 3, 4. As has al ready
been nenti drigd] is aepen:smﬂacrtiaeisirgpliﬁeskviewanf aroembediteanted @dwafer chttingor m of a

flat disk or a flat .ri n% I§ te a coqtoured cross-sectional designis
al so machine atcording to the invention;



possi bl e. The separating di sk may be designed in the usual way, e.g. it may
be covered with dianond grinding bodies, pr the Iike. The present invention
is not limted to the illustrated enbodi nent. Rather, many nodifications
and alterations are possible within the scope of the present invention. 7
Li st of Reference Nunerals 1work spindl e26beari ng pedest al 2wor k

spi ndl e27bear i ng pedest al 3separati ng di sk281 C4separati ng

di sk29shaf t Shub30at t achnent 6hub31t hr eaded step?maferSZrecess8mork

t abl e33enl arged ,portion9l C stri p34 10f rane nlecarrl el3bal

spi ndl e14c}r\80fé§9 Sg‘qtr'ﬁér‘fiﬁﬁ‘ﬁm %‘«La]thﬁé‘ﬂﬁé’l éa?%l"? %%‘;“L’g !5‘99@ k$ an

spi ndl e20bal | spj jpdl €21dri ve22not or 23not or 24carri er sllde25carr|er slide

a Cainms 1. Awafer cutting machine ( 1) conprising two rotatable work
spindles (1, 2) arranged in coaxial fashion relative to each ot her, each

[ .the.end.t t k (3 4 hub
(2 "o DS RED SAR  Sfnla S) M08 0 e
equi pped with apeﬁit@rns(o?)the 95@&@%6&@% 'd“skfsf‘a’%fcofrdlﬁ?‘td%éﬁﬂéﬁﬁéh Wehigh sks
(3, 4) are each arranged to face one anofher, each he hubs (5, 6) being

positioned on traéelsaownshwajogyweth§bpaih§maﬁgn@fflg @, 4) and arranged on
the work spindle (1, 2). 2. The wafer cutting machi ne according to claim1,
characterized in that the work spindles (1, 2) are novable in axial

direction. Fi? A he anaxplodedt VieWdf 18 Bha portisrPeta Wark Spidli With ancdsdoapitéd | zed
in that the two separating disks (3, 4) are adapted to approach each ot her

at least up to b anstsepayatingdisk; @ndof an 1C strip (9) to be worked in the
wafer (7). 4. The wafer cutting machi ne according to any one of clains 1 to
3, characterized in that the separating disks (3, 4) are designed in the

form of fl aRigdd 9k a.configiiationddyeanalogy with Figehimthesfathp nibumged statély one of
claims 1 to 3, characterized in that the separating disks ($, 4) are
designed in the formof flat rings. 6. The wafer cutting machi ne according

to any one gi § [, BERGRAIVS vidwrbfThelwafer cutting machine according to the
invention. Said machine comprises a frame 10 which has secured thereto a guide
means 11 holding a carriage 12 thereon in a longitudinally displaceable manner.
The carriage 12 is e.g. movable by means of a ball type spindle 13. The carriage
12 carries a work table 8 which is rotatable about a vertical axis by means of a

drive (not shown).

The frame 10 has secured thereto a console 14 which comprises horizontal guide
means 15, 16 parallel to one another, on which carriages 17, 18 are supported in a
horizontally movable direction. The movement is carried out via ball spindles 19,
20, or similar means, which are movable in the known way by means of a drive 21.

Each of the two carriages 17 and 18 has mounted thereon a motor 22 and 23, the
motors serving to vertically shift carrier slides 24, 25 via a drive system (not

shown).



to 5, characterized in that a respective separating disk (3, 4) is firmy
connected to the hub (5, 6), and that the5hub (5, 6) is detachably
supported on the work spindle (1, 2). .AuYAH An . Al.A[. An. Au. Al
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Furthermore, Fig. 1 shows that the guide means 11 is used for a displacement in
X-direction so as to move the work table 8 and a wafer 7 secured thereto (see Fig.
3) in X-direction. A movement in Y-direction is passible with the help of the guide
means 15, 16 in order to move the work spindles 1, 2 in said direction. A
movement in Z-direction takes place through a vertical displacement of the carrier
slides 24, 25 on carriages 17, 18.

Fig. 2 is a schematic side view showing the respective end portion of the two work
spindles 1, 2, on which hubs 5, 6 are supported that carry a separating disk 3 and
4, respectively, on their face. It becomes apparent from Fig. 2 that the two
separating disks 3, 4 can be arranged very close to each other to realize a working
width 1.

Fig. 3 shows the assignment during different working operations. In a top view, the
work table 8 is shown with a wafer 7 secured to or held on said table. A multitude
of individual chips, chip blanks or ICs are formed on the wafer 7 and are to be
isolated by means of separation cuts to be performed by the separating disks 3, 4.

Being assigned to the IC strips 9 formed by the individual ICs 28, each of the
separating disks 3, 4, is shown in an extreme marginal position of its range of
movement. It follows from the illustration that a complete row or a complete IC
strip 9 can be worked by means of one single cut. After separation or treatment of
the individual IC strips 9, the work table 8 is rotatéd about a vertical axis by 90° so
as to work or separate individual ICs, chips or chip blanks in a finishing way.



UL0 U10 W9%, ; 10% U& ()-7 10% U& ()-L6!10% U&' ()-4!10% U& ()- a2”H eFsi K*
"10% U& &Y"10% h&' ()-3&Y"10% & ()-3$F"10% h& ()-Y!' 10% h& ()-!10%
h& ()-nmB"10% h& ()-nmH d AbC* "10% UY ! 1098 & ()- t!10%4| & ()- 10%4| & ()- 10
h 10 h 10 h.. "10% h& ()- *10% h& () - Ac: EdEbC* "10%
Ut!10%4 & ()-4"10%] & ()-'s10%4| & ()-10%4| & ()-9! 10%4| & ()-gl0%| & () - E2fd
EbC* "10% U/ T 10%4| & ()-f, 10%| & ()-,) G 10%| & ()-':!110%| & ()-L$10%| & () -
"110%| & ()-f\b@ "10% >! 10% | & ()-10%4| & ()- 104| 104| 104
&610%1| & ()-410%1 & ()-F110%t| & ()-\/dEb "109% 10%1] & () -
| ()Figs. 4 aLd 5(ghow the cénstr(t}ction o) thcg end portion otJ tﬁeQ/ork spindles 1 and
2, respectively. Each of the work spindles 1 and 2 comprises a shaft 29 having an
attachment 30 or shoulder integrally formed thereon. The attachment 30 is
followed by a threaded step 31 which can be inserted into a recess 32 of a hub 5§
and 6, respectively. The recess 32 passes into an enlarged portion 33 into which a
nut 34 can be inserted. The nut 34 can be screwed onto the threaded step 31 to
secure the separating disk 3 and 4, respectively, to spindle 1 and 2, respectively,
in the end figure 5. The nut 34 is fully accommodated through the depth of the
enlarged portion 33, resulting in a planar flat working surface of the separating

disks 3, 4.

As has already been mentioned, the separating disk need not be designed in the
form of a flat disk or a flat ring. Rather, a contoured cross-sectional design is also
possible. The separating disk may be designed in the usual way, e.g. it may be
covered with diamond grinding bodies, or the like.

The present invention is not limited to the illustrated embodiment. Rather, many
modifications and alterations are possible within the scope of the present

invention.
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13  ball spindle

14  console

15  guide means

16 guide means

17  carriage

18  carriage

19  ball spindle

20  Dball spindle

21 drive
22 motor
23 motor

24 carrier slide
25 carrier slide
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1. A wafer cutting machine (1) comprising two rotatable work spindles (1, 2)
arranged in coaxial fashion relative to each other, each carrying on the end
thereof a separating disk (3, 4) supported on a hub (5, 6), and each being
movable relative to a work table (8) adapted to be equipped with a wafer
(7), characterized in that the two separating disks (3, 4) are each arranged
to face one another, each of the hubs (5, 8) being positioned on the back
side of the separating disk (3, 4) and arranged on the work spindle (1, 2).

2. The wafer cutting machine according to cléim 1, characterized in that the

work spindles (1, 2) are movable in axial direction.

3. The wafer cutting machine according to claim 2, characterized in that the
two separating disks (3, 4) are adapted to approach each other at least up
to the working width (1) of an IC strip (9) to be worked in the wafer (7).

4 The wafer cutting machine according to any one of claims 1 to 3,
characterized in that the separating disks (3, 4) are designed in the form of
flat disks.

5. The wafer cutting machine according to any one of claims 1 to 3,
characterized in that the separating disks (3, 4) are designed in the form of
flat rings.

6. The wafer cutting machine according to any one of the preceding claims 1
to 5, characterized in that a respective separating disk (3, 4) is firmly
connected to the hub (5, 6), and that the hub (5, 6) is detachably supported
on the work spindle (1, 2).



