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 aurlng 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 | Z Japuary 2006 2 cuttin machlpes R,avi ng Qnly one
- separat i @ammembpdur@ergﬁ§6th@rmﬁerﬂtwa‘fermomglﬁ€ﬁa@oﬁ water 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




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 separating disks can be nounted in conbi ned flaghuwon206s a single
work spindle to produce a corresponding beveled cut. It has turned out to
be a di sadvantage of the known wafer 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 disks cannot approach one another in an appropriate way. This
makes the wafer cutting machine | ess powerful and efficient. It is the

obj ect of the exanple enbodi nents of the present invention to provide a

~wafer cut iffitlg Wadhire [iviridenlpbay Sepaating dRK. itiP8alsviknelwn thdtid @-dhapsg of a
sinple construction and adapted to be handled in_an easy and reli able way,
permts afut isr perdoraiad by HRRATS onors of dheyseparating @'%H%Whﬁg@%égpﬁﬁa@ﬂgd very

close to B%e@@ﬁ%@?@i eeJ *tmg&n But BY tni\éwusm?m NRcBRY LPardtglalsR! IBRR by a

nunber of “consi tages n accordance with a frrst aspect of
t he preseseparatiegdiska canther moustegdrin¢ombined fashion orcasinglgwatcspinde to

conpri si ng; rot at r I ndl es arranged in coaxial fashion

relative gf(')oog"\ggﬁ %qr%gﬁ%@g@ﬁeg%léﬁyp g on the end thereof a separating disk

supported on a hub, and each being novable relative to a work tabl e adapted
character '

to b i pped Wit h fer, i th '
i ske ar ol iRrbma: dda B § eafBHAGS 2 e known iter pilfind MhasbERSLPH, "
posi ti onegu®fo tHeineafporationeandPioridh@ciaPaf e Werkdésikdias anatheregsrating t he

I
~work spindle, wherein the work spindles are noveable in an axial direction
and that dials, i&épnetapessiplelite perigre 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.




adapted to approach each other at |least up to the working width of an IC
strip to be worked in the wafer. 1 1 January 2006 2a The two separating

di sks may be arranged to face one another on the work spilfehaes2006 he hub of
each separating di sk being positioned on the back side of the separating
~di sk and arranged on the work spindle. Thus the two separating di sks may
approach one another leaving a very sngll distance therei nbetween, which
results in precise and very thin cutti'ng di stances of the two
paral | el -working separating disks. Thus, it may be possible by using the

waf er cutting machine to , operate with t 11, January 2006 3 arating

i sks at The MEneRARING ISR DAY i SHANDSS(Pi 568 heL RnBier < Fhe s, or
the 1ike, Qi8] the MBf deachlsebafatPBRASIRbEIRY JolRioR8A®N{theBack Sidkéfthe Or for
produci ng = correspondi ng separating notches. The work spindles may each be
nmovabl e i sepaxating disk etdi arrangadiaethenwodnepindles Thue thestwnpapamatingidigks may

thereby be possible in an _acc . oo L rati i Y,

dest gred TRV R et bl MplEr il #Very fPagRce HlitRofRRY, ) e
possi bl e {eBuRSMAi Gretidet Hes evdrp taity clitipgr didianeys véft the hes pewrblldlavdrkiagr cross
section, e.g. in order_to performa separating cut by means of ~a flat,

di sk- | i kesqparatingndigks-| Ehusn ita0pY e PRESHYS DY JSING theawales suting mgehigee| ed t o

wor k the|§§9ﬁﬁ~ﬂ§Wﬁpe chip strips, chip blank strips or IC strips
according?y.- _




The two separating disks may be adapted to approach one another at |east up
to the working wdth of an IC strip or chip strip to be wirked in the

waf er. Hence, it may also be possible to produce a very i$tabdry 200¢i p. When
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 in a particularly sinple way

wi th corresponding accuracy. The invenqgon wi |l now be described with
- reference to an enbodi nent taken in conjunction with the drawi ng, in which:
Fig. 1 is a perspective sinplified view of an enbodi nent of a wafer cutting

machi ne accordi .0 the,in Welok . J 0 I N chematic
side view %ﬁpa%@%t@fgk%fwes%%ﬂéltﬁe Wﬁt‘f?ﬁ‘ﬁé’@ggﬁgﬁ %H&%O&s%g%n%"d ﬁ@g? &.I g.. 3
is a sinplthéilikg, dutpf\d wafepnorfonseparatiy thersdrhe dronatres wafed, omfor weodueirig ng '
positions of the pairs of .separating disks according to the invention,
which ar &Wn@QQQﬁB?%QQW{ ®he illustration of Fig. 2; Fig. 4 is an

expl oded view of the end portion of a work spindle with an associated hub
and separating disk; and Fig. 5 is a configuration by analogy with Fig. 4
in the fulThe wotknsnirdles may eaahghe mavablg ipaxiehdicection. i feed movemeniaf the

oA S, PSRRI 89 ek B doRUER hth acfisle R e corrises a frare
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;




.means 11 holding a carriage 12 thereon in a |ongitudinally displaceable
‘manner. The carriage 12 is e.g. novable ty neans of a ball type spindle
13. The carriage 12 carries a work table 8 which is rotat ablae 280Ut a
vertical axis by neans of a drive (not shown). The franme 10 has secured
thereto a consol e 14 which conprises horizontal guide neans 15, 16
~parallel to one another, on which carriages 17, 18 are supported in.a
horizontall¥ movabl e direction. The novement is carried out via ball
spi ndl es 19Fig. 20is aschgmatiesidawiays of e e wWeK spivdles withnsepasatingdiskoandby
means of a drlveeéﬁs. Each of the two carriages 17 and 18 has nounted
t hereon a notor and 23, the notors serving to vertically shift carrier
slides 24, 25 via a drive system (not shown). 5 11 January 2006 Each of
the carrier slldes 2 as arranged thereon a bggrlng pedest al 26 27,

each carryifyg-a r@&%ﬁ@w yiewon tW%fBégb'ﬁn"t"HbﬁtW %‘W opiwe werking’
di f
TSR S S 9 SO ey 2

shown in detail e means I's used
for a displ acenmeare shmwr»@yianabgywitl*stbeai@&tmtimnmthléz vvork table 8 and a
wafer 7 secured thereto (see Fig. 3) in X-direction. A novenent in
Y-direction is possible with the help of the guide nmeans 15, 16 in order

to nove t herjgos ks i ddi@fedlvied dfithe and nbrr@n:bf 2Work\ spRdesRitth aﬂlas%o@iart@&t I on
takes place through a vertical displacenment of the carrier slides 24, 25

on carriages 17,huigandsgparating disks@ndmati c si de vi ew showi ng the respective
end portion of ‘the two work

.

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).




spindles 1, 2, on which hubs 5, 6 are supported that carry a separating

"disk 3 and 4, respectively, on their fac®k. It becormes apparent fromFig. 2
that the two separating disks 3, 4 can be arranged. veryltlaogy 20¢ 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
wth a wafer 7 secured to or held on said table. A nultitude of individual
chips, chip blanks or 1Cs are fornmed on the wafer 7 and are to be isolated
by ‘neans of Eaelpaf Hiel carrieusisles@4) @ S arargediherdin a deariag ipedesiat 28, 37, 4.

Bei ng assigned to the 1C stri. 9 forned by.the indiyidual 1Cs 28, each of
The Osansy S05eh baniing awork spilifle fo aoltiGoes ML sARNEb A G SRRaTngd of |t s

range of  ngyRBNProvibibd & theWsork'spindiae 1i bl mstis abt oW détafionpl ete row or
a conplete 1C strip 9 can be worked by neans of one single cut. After

separation or treatnent of the individual IC strips 9, the work table 8 is

rotated ab i gal i tQ Iy I rate 1 ndividual
e ohi p EhrtBarhiirky £ Yo Watlneg qiide Bl S 0R 8 BPR Udloa g h g g
5 show t he X@iglctioebb@s toiméviethentomkotableoB afll o Wafengrdecarddtiersto(sed ttig.2,
respectively. Each of the work spindles 1 and 2 conprises a shaft 29 having
an attachnedf &direetl%&fmgemﬁg ByY flitegtion isyaessitia védnthehedo of thecottidat 30
is foll owe h H’Cﬁ% [ ; j i ecess 32 of
a hub 5 aﬂ'g@éf}é‘g gs%@?ﬁ?@’&? ;t/&\ e ﬂrtvgcvg(&(%%g" %%%ggﬁ%@g dgjr%ae?%rﬁﬁ ged portion
33 i nt o whimbvementiin Bdireetiorbiakies péadectthrotdiea netticalidisplacbment vétiedcarrieo t he
t hr eaded sﬁ@egjz‘q;gg secur.e th%s%)arati ng disk 3 and 4, respectively, to

| @i ndl e | PEGagss

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.




.in the end figure 5. The nut 34 is fully accommodated through the depth of
"the enlarged portion 33, resulting in a®lanar flat working surface of the
separating disks 3, 4. As has already been nentioned, tHélgepafelting di sk
need not be designed in the formof 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 dianmond grinding
bodi es, or the like. The present invention is not limted to the

i |1 ust r at ed igssbanddrahovriteneanstroatign ofibei dridcpoitionsof dinel walrk spiatiiess and e
Li st of Reference
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. 5hub 6hub atteehrienBBodf shablder Misgally Farmidf anBor. e SeadrRads: d2ear ri age
- 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 aiterations are possible within the scope of the present
invention, |




13bal | spindl e l4consol e 15gui de neans 16gui de neans 17carriage 18carri age
""19bal | spindle 20ball spindle 21drive 22@otor 23notor 24carrier slide
25carrier slide 7 26 bearing pedestal 27 bearing pedest allJa@8yP®629 shaft
30 attachment 31 threaded step 32 recess 33 enlarged portion 34 nut

List of Reference Numerals

1 work spindle 26  bearing pedestal
2 work spindle 27  bearing pedestal
3 separating disk 28 IC
4 separating disk 29  shaft
5  hub 30  attachment
6 hub 31 threaded step
7 wafer 32  recess
- 8 work table 33  enlarged portion
-/ 9 ICstrip 34 nut
10  frame
11 guide means
12 carriage
13  ball spindle
14  conscle
16  guide means
16  guide means
17  carriage
18 cérriage
- 19  ball spindle
'“) 20  ball spindle
21 drive
22  motor
23 motor
24  carrier slide
25 carrier slide




11 January 2006 11 January 2006 8 Clains: 1. A wafer cutting nmachi ne
conprising: two rotatable work spindles arranged in coaxial fashion ‘
relative to each other, each carrying on the end thereoflldgepzoati ng di sk
supported on a hub, and each being novable relative to a work table
adapted to be equipped with a wafer, &haracterized in that the two
separating disks are each arranged to face one another, each of the hubs
bei ng msims:oned on the back side of the separating disk and arranged on
the work spindle, wherein the work spindles are noveable in an axial
direction and that two separating disks are adapted to approach each ot her
at | east up A wafeheutiimy rkaehinevdodtprisiof: an | C strip to be worked in the wafer.
2. The waf er, ' hj I c i t i - teri [ hat
the the scpdrSiPaisBR FRRARATR BT H8afideion gt 16 o35 Bffer’ ey
waf er eatrying@nrbe lend dheredfor eépagating diskasupptrted oR a lulbaread teach beidgimovahlet t he
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t hat tsepanatiypdicks are esetpamangdeddo tHesloneiamothier, rdagh ofbtha dobs being positionedioni s

detac h%t?é Mack SRR Yr Er%dseggraﬁingediswr{c}(arﬁa%iggg l)r? 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.






