11 January 2006 I MACHI NE FOR CUTTI NG WAFERS Descri pti on Exanpl e

enbodi nents of the present invention relate to a wafer cutting machine. In
detail, the exanple enbodi nents of the invention rel ate tibJaguayap@ cutting
machi-ne conprising two rotatable work spindles arranged in coaxial 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 table
adapted to be equipped with a wafer. Such wafer cutting nachines are, known
fromthe prior art with very different designs. They nmay serve to separate
t he individual wafer-nounted chips auring their rmanufacturing process, or
al so other electronic conponents. The individual chips or chip blanks,

whi ch are nost of the tine square, may first be cut out of the wafer in
the formof strips. MASSHINE POR\CUIVENGWAFERSt the chip or chip

bl ank to be produced. After the separating disks have cut a plurality of
paral l el webs out of the wafer, the work table may be rotated together with
the wafer by 90 to carry out pDBec¥fstibth arrangenent of separating cuts.
The. prior art shows two spindle type wafer cutting nmachi nes conprising two
wor k  spindl es, each having supported thereon a separating di sk. The work
time can be reduced by half due to the use of two separating disks, as

conpared with wafer 11 January 2006 2 . .
S Example embodiments of the present invention relate to a wafer cutting machine.

In detail, the example embodiments of the invention relate to a wafer cutting
machine comprising two rotatable work spindles arranged in coaxial fashion relative
to each other, each carrying on its end a separating disk supported on a hub, and
each being movable relative to a work table adapted to be equipped with a wafer.

- Such wafer cutting machines are, known from the prior art with very different
designs. They may serve o separate the individual wafer-mounted chips during their

- manufacturing process, or also other electronic components.

The individual chips or chip blanks, which are most of the time square, may first be
cut out of the wafer in the form of strips. Each strip may have the width of the chip
or chip blank fo be produced. After the separating disks have cut a plurality of
parallel webs out of the wafer, the work table may be rotated together with the wafer
‘by 80° to carry out the second arrangement of separating cuts.

The. prior art shows two spindle type wafer cutting 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




cutting machi nes having only one separating disk. It is also known that a
V-shaped cut is perforned by neans of one of the separating disks while
the separating process proper is carried out by means oflldansegznod
separating disk. Both separating disks can be nounted in comnbined fashion
on a single work spindle to produce a corresponding beveled cut. It has
turned out to be a di sadvantage of the known wafer cutting nachines that,
due to the incorporation and construction of the work spindles and the
separating disk, it is not possible t8 performvery small parallel cuts
because the separating disks cannot approach one another in an appropriate
way. This makes the wafer cutting machine |ess powerful and efficient. It

“is the obb@mh?@iﬁacmlnﬂesmmg énlg Bhe deparating dfskt hes Qlf's_kaﬂBWnitlﬁmfleismEé@
provide a wafer cutting machine of the above-nentioned type which, while

bei ng of §uisnperéormeshBY meansoH anky °§d%§§8?ﬁ9§"6@iﬂ§nﬁm%¥i%Sﬁﬂar@ﬁé‘? and
reliable SQeﬁrlgBéls i ban®dd Idth etﬂﬁernﬁ)é h e%? 'é)r!se%ntﬂ)aééﬂakﬁingcﬂfs‘k. tBHth bar e

positioned very cl0se to one another. waf er cutting machine nmay be
char act er sgparating diskahsbeonoyntadiin coeibined faghiantage singlenweadceniadiade with a

first aspect,of t i tjpn, there is provided a wafer cutting
machi ne cgfﬁﬂ“\%glan(g%%gﬁﬁﬁég?%l?gc rk spindles arranged in coaxi al
fashion relative to each other, each carrying on the end thereof a
separating disk su rted of hub, and each bei able relatjve to a
work tabi 8 asdpmed 88 6 8 s dhedainue & toe firer W RtRE bR hiha: °: he
two separ glid B9 tHl PESrpaffioRdstY coistrdptsilof the w6k QPifdiesahathe separating the
~ hubs belng E05|t|oned on the back side

' isk, it is not possible to perform very small parallel cuts because the separating
disks cannot approach one another in an appropriate way. This makes the wafer

cutting machine less powerful and efficient.

It is the object of the example embodiments of the present invention to provide a

wafer cutting machine of the above—mentionec_l type which, while being of a simple
- construction and adapted to be handled in an easy and reliable way, permits an
-~ efficient production of parallel cuts that are positioned very close to one another.

The wafer cutting machine may be characterized by a number of considerable

advantages.

In accordance with a first aspect of the present invention, there is provided a wafer
cutting machine comprising: fwo rotatable work spindies arranged in coaxial
fashion relative to each other, each carrying on the end thereof a separating disk
supported on a hub, and each being movabie relative to a work table adapted to
be equipped with a wafer, characterized in that the two separating disks are each
arranged to face one another, each of the hubs being positioned on the back side
of the separating disk and arranged on the work spindle, wherein the work
~spindles are moveable in an axial direction and that two separating disks are
adapted to appfoach each other at least up to the working width of an IC strip to

be worked in the wafer.




of the separating disk and arranged on the work spindle, wherein the work
spindl es are noveable in an axial direction and that two separating di sks
are adapted to approach each other at |east up to the wddRinmgy2400€t h of an
IC strip to be worked in the wafer. 1 1 January 2006 2a The two separating
~disks may be arranged to face one another on the work spindles, the hub of
each separating disk being positi onedﬁ?_ t he back side of the separating
di sk and arranged on the work spindle. " Thus the two separating disks may
approach one another |eaving a very small di stance t her ei nbet ween, which’

results in precise and very thin cuttin i stances of t

ovul | o Db iR Sensininadisks TR arRiged |6 s o 5BeUIE O i W9y ne
waf er CUt&mH&eg‘f’tﬁB'tﬂ% 6f%acﬁp¢%rp§F£:n\fj' digk b@iﬁ? pobltléﬁéé'%hwhg%@k%ld%emhétl ng
di sks at the sanme tinme for cultin chi ps, chlpblanks or

the |i ke, separatiig diskahdrarrangetion woekt smngEhEhls%lﬁte t’wmﬁepatré ingdisks or for
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t hereby besprsdhbprecisd and ageyrtaine cuting E[hfar@waa?fathmgudl&fallmmag
de5|gned in the formaof flat disks or flat rings. al so be
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-operate with two




respect to their cross section, e.g. in order to perfoma separating cut by
nmeans of a flat, disk-like portion while an adjoining portion is nade
conical or beveled to work the edges of the chip strips,ilénigy¥b@nk strips
or 1C strips accordingly. The two separating disks may be adapted to
approach one another at least up to the working wdth of an IC strip or
chip strip to be worked in the wafer. Hence, it may also be possible to
produce a very snall strip. Wen each of,the separating disks is firmy

- connected to the hub, the hub itself may detachably be supported on the

work spindle. It may thereby be possible to exchange the separating disks

w1 how ebacind GuEF of i Yatb i B gRaRY Sl s e AR oI on

wi th the dhewkegoutiol anafﬁn, orfog separating theesarpe ditany ¢theswafdr] bit fod produsingf an
enbodi nent_of a fer cut machi ne according to the invention; 4 11
January Zdﬁ%mﬁpan Ipg separali % RIS si de view of the two work spindles with
separating di sks and hubs Fig.. 3is asinplified top view on a work
table with a wafer and on two morkln positions of the pairs of se arating

di sks accothf wgrk spindies mayeadhdie mnwablﬁ in axigl direstionbd faed maygmeant of thee
|1 lustrat '(ﬁ%@agét nﬁ'cﬂskszmag'tlgereﬁgbé RsBIPh ety @y t he end portion of a

wor k spin an ass

The separating disks may be designed in the form of flat disks or flat rings.
However, it may also be possible to configure these in any desired way with
respect to their cross section, e.g. in order to perform a separating cut by means of
a flat, disk-like portion while an adjoining portion is made conical or beveled to work
the edges of the chip strips, chip blank strips or IC strips accordingly.

The two separating disks may be adapted to approach one another at least up to the
working width of an IC strip or chip strip to be worked in the wafer. Hence, it may

also be possible to produce a very small strip.

When each of the separéting disks is firmly connected to the hub, the hub itself may
detachably be supported on the work spindle. it may thereby be possible to
exchange the separating disks in a particularly simple way with corresponding

accuracy.

The invention will now be described with reference to an embodiment taken in

conjunction with the drawing, in which:

F.ig. 1 is a perspective simplified view of an embodiment of a wafer cutting

‘machine according to the invention;




.hub-and separating disk; and Fig. 5 is a configuration by analogy with Fig.
"4 in the fully nounted state. Fig. | is a%*perspective view of the wafer
cutting machine according to the invention. Said nmachi nél ponpriotges a frame.
10 which has secured thereto a guide neans 11 holding a carriage 12
thereon in a longitudinally displaceable manner. The carriage 12 is e.qg.
~novabl e by nmeans of a ball type spindle 13. The carriage 12 carries a work
table 8 which is rotatable about a vertical axis by neans of a drive (not
shown) . TheF®E: dnie arschematieside aiew pEthe wvoawedrspindles avithhsenaraingdiske and
hori zont al guideh pEeans 15, 16 parallel to one another, on which carriages
17, 18 are suppor%ed in a horizontally novable direction. The novenent is
carried out via ball spindles 19, 20, or simlar nmeans, which are novable

in the knowp, way. by nmeans of a drive 21, ch of the two carriages 17 and
18 has muﬁ?@fﬁt!ﬁ&%mﬁﬁﬁeWFbv*ewzoraﬁdV%,taEb?'ﬁémt%mf%r ard PPAYoMmPsiBgt i cal |y

shift carrier slpdegomdor tﬁ?ip‘é‘gg og Egbégaqwgyoﬁé@%édb?%ingStBQH\é‘)nvéaﬁg&ﬁ, wWRIEHA" Y

2006 Each of the carrier s S arrange her eon eari ng
pedestal 26, 27,aressiwiwrchy apalogy avithothle ikystradioa of Fi@.2;1t goes wi t hout sayi ng
that a corresponding drive is provided for the work spindles 1, 2, but is
not shown in detail. Furthernore, Fig. 1 shows that the guide neans 11 is

used for a Eigspligepr®dloddt viswifitRS bhahotRormsf & WIIR$BindREwWiRdh dsdicfitéd and
a wafer 7 secured thereto (see Fig.
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 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 mannér.
The carriage 12 is e.g. movable by means of a bali 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 secdred 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 simitar 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).




3) in X-direction. A novenment in Y-direction is possible with the help of
'the guide nmeans 15, 16.in order to nove $he work spindles 1, 2 in said
direction. A novenment in Z-direction takes place throughlblapamZi¢tal

di spl acenent of the carrier slides 24, 25 on carriages 17, 18. Fig. 2 is a
schematic side view showi ng 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 becones apparent fromFig. 2
that the tvbaskpbtretcargedsizles 21, 25 anabanged thegaeh abeaying pesestab 2827

th t I k . .Fig. 3,sh th t
i [T erent verd fe opoPa o aoihdla, 2 i cdeaitio S8y g Tt AT on
with a waf efrive BesHlIEEd f6r 6 W&k%pqmlégudztaﬁh@nofsﬁam irf &gtgjl. of i ndi vi dual

chips, chip blanks or ICs are formed on the wafer 7 and are to be isolated
by neans of separation cuts to be perforned by the separating disks 3, 4.

Che Csepar st ityedhdeory 1 ShobBSugu i s Medrun A Uk dbracisplacina il s
range of  nxiiirsetion sbtasftclrhmwerwmmbele 8 bndfd\ﬁéﬂeﬁﬂf detatedtherdpl (866 Figgw or

a conplete 1C strip.9 can be worked hy means of .one single cut. After
separ at i on dringt-diesian Aonovement Humlrmapn fspegsiblg avith thfeﬂ@lm@f therguide 8 is
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| Cs, chips or s 1n a finlishing January Figs. 4 and
5 show t he momsmen’cinlbdlreéttdmmkee@lmmwmmmé velticahdisplaspimenit ef the carder
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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 rotated about a vertical axis by 90° so
as to work or separate individual ICs, chips or chip blanks in a finishing way.




.2, respectively. Each of the work spindles 1 and 2 conprises a shaft 29
"having an attachnment 3Q or shoulder intégrally formed thereon. The
attachment 30 is followed by a threaded step 31 which cadlbevaryi§érted into
a recess 32 of a hub 5 and 6, respectively. The recess 32 passes into an
enl arged 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 | and 2, respectively, in the end figure 5. The
nut 34 is f%ﬂ&)ﬂ ald Srahosathedcanistraotidn bhihedent pordibntdi¢he enriasgiediszor then 33,

lting i | | Ki f f.th ti di sks 3, 4.
ho has ar'r adeorsaelye aRh sbie Wtk SURABSS: Ay Gitorien 2 ekaTbed aduigny | n
the form cittaghiveat 3dicksholider rtagrally Wmé@%%on.anfé)éﬁéwéﬁé'nkt 30 is
S

cross-sectional desi %n is also possible. The separating di may be
desi gned i follaved By aithigadedestep 31 twhiely cae bedosertadiinid aredessBRof grtiubds ng

bodi es, or | i : i lon. is_not,limted.to,.th .

T ustr at ed" S arrecteR ARRIER s i Botesd pidal Bl ashiats b i ndrich &

possi bl e wirtuhBA cahebesingpred THdBuPBLE8Mbe ScRMeEd bAfb thel thfedfedES 9B

Nuneral s 1wor k stRi ndl e 2wor k sgi ndl e 3separating di sk 4separating disk

5hub 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 aiterations are possible within the scope of the present
invention, |




_6hub 7wafer 8work table 9IC strip 10frame 1lguide nmeans 12carriage 13ball
" spindl e 14consol e 15gui de neans 16gui de @eans 17carriage 18carriage 19bal |
spindl e 20bal | spindle 21drive 22nmotor 23notor 24carrier $iJtery2@sarri er

slide 7 26 bearing pedestal
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27 bearing pedestal 28 IC 29 shaft 30 attachnent 31 threaded step 32
recess 33 enlarged portion 34 nut 11 January 2006 11 January 2006 8 ‘
Clainms: 1. A wafer cutting nachine conprising: two rot at dblevaw?ks spi ndl es
arranged in coaxial fashion relative to each other, each carrying on the
end thereof a separating disk support& on a hub, and each bei ng novabl e
relative to a work table adapted to be equi pped with a wafer, characterized
in thatClaimes:t wo separating disks are each arranged to face one anot her
each of the hubs being positioned on the back side of the separating disk
and arranged on the work spindle, wherein the work spindles are noveable in
an axi dl. di rreeéfeocutiingdmédhirte dovaprisisggar at i ng  di sks are adapted to approach

tho wafr, 3o 1BRbE BokCoites ieion if b tar R b ab ek oftfr, s ca
i n t hatcatriieg tohethg epe tiereofgp separating disk supported on a hub, and each being movable
relative to a work table adapted to be equipped with a wafer, characterized in that the two
separating disks are each arranged to face one another, each of the hubs being positioned on
the back side of the separating disk and arranged on the work spindle,
wherein the work spindles are moveable in an axial direction and that two separating
disks are adapted to approach each other at least up to the working width of an IC strip to be

worked in the wafer.

2. The wafer cutting mach‘ine according to claim 1, characterized in that the the separating

disks are designed in the form of flat disks.

3. The wafer cutting machine according to claim 1 or 2, characterized in that the separating

disks are designed in the form of flat rings.

4, The wafer cutting machine according to any one of claims 1 to 3, characterized in that
‘the respective separating disks is firmly connected to the hub is detachably supported on the

- work spindle.




di sks are designed in the formof flat disks. 3. The wafer cutting nmachine
“according to claim1l or 2, characterized in that the separating disks are
designed in the formof flat rings. 4. The wafer cutting lidetion2®0&accor di ng
to any one of clains 1 to 3, characterized in that the respective
separating disks is. firmy connected to the hub is detachably supported on
the work spindle. | 1 January 2006 9 MACHH NE FOR CUTTI NG WAFERS Abstr act
The present invention relates to a wafer cuffing machine 1 conprising two
rotatabl e work spindles 1, 2 arranged i fl 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 bern% movabl e relative to a work tabl e 8 adapted
to be equipped with a wMAECHINEFDBECUTTMNG WARERShe two separating
disks 3, 4 are each arranged to face one another, each of the hubs 5, 6
bei ng positioned on the back side of the separatrng di sk 3 4 and arranged
on the work spindle 1, 2. (Figure 3)Abstract

- The present invention relates to 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, 6 being positioned on the back side of the

. separating disk 3, 4 and arranged on the work spindle 1, 2.

(Figure 3)




