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Referring to Fig.9, a semiconductor wafer 30 is sucked and

held on a chuck table 31, and the semiconductor wafer 30 can be
15 diced into individual chips when a rotary blade 32 traverses the
chuck table 31 in the X-axis direction.

Likewise, a chip size packages board (abbreviated as CSP
board) 33 (see Fig.10) can be cut and separated into individual
pellets, i.e. CSPs, when the rotary blade 32 traverses the board

20 along each cutting line 34 (broken line).

Such a CSP board 33 has a plurality of semiconductor chips
arranged crosswise on a board material and hermetically attached
thereto by resin such as glass epoxy resin (not shown the details),
thus providing an integrated form as shown in Fig.10. As seen from

25 Figs.ll and 12, the board 33 has a gignificant bend. It was caused
when the resin is exposed to a raised temperature at which the
sealant is applied to a crosswise arrangement of chips, and when
the sealant is set to provide a hermetically sealed object. Such
a bent CSP board when put on the chuck table 31 cannot be sucked

30 thereon, thus preventing it from being fixedly held thereon. For
this reason no smooth cutting is permitted.

Smooth and correct cutting cannot be permitted unless the

board is held on the chuck board in stable condition.
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One obj et of the present invention is to provide a—bent—board dicing

nmet hod which permts the snooth, correct cutting of t oa | rrespective
offits significant bending. 5 To attain this o%ﬁ% ot Sas e o
cutting and separating a bent board having a plurality & I ged
thereon into individual small divisions with the aid of | hi ne
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cutting the workpiece held on the chuck table, is inproved 10 according to
the present inve@neabjactiaf theipnesant hinventiond sabha proydids & gnds boapd
board into R [eIRVA I | : [ a 1t o r
nore piec es&i&%@ﬁ*ﬁ%@é’%%ﬁg%ﬂf%é a%tggg{}?%a%‘é%#%b %ﬁ%%{pgélggtw(% hO% \A@‘g

bend of t hebdened dixrrddspémiive noF bﬁscﬁgﬁﬁmrMmﬂiﬁ%IO | ar ge di vi sions
before 15 it is held on . the_ chuck, table. Theq&oaqrd may, be tentatively held
on the Ghuck tabl®® @§tedncthignabiesh-amethod 91 suiEimg, pedofepaygting a

(i and . . _ . | LAy ‘
ncompl et oI5 T harorFa HAVANE] DAESrATify SE0CRTRY, BrTBRGER o Chite e
di vi si on byindividuasl nemglbodidisionsnesith Tthe caidi of- andEdpagtmach e
the board into, | b fect . | etely that th

i vi ded boaREHRHEE b paeEor shatiEalie For BolgpacR siekaises and Tagps
board may bﬂaﬂ'ié\.@@tﬂﬁ? ht R A6HIBSidEe tRPED by ¥He Chhiidle €814, a9 DRpfoved! y
hel d on the chuck table. The board may be directly put on and held by the
chuck t18bl eacoording P e mrepgandp inyent igm dn @gﬁﬁr praerate| tihe| euttbng
sem conduct | e ' . 0] ]

o CBnars i ety e RIS SRE e 2AaRyiALRR R SpdOenarBasRSe
i nt egr at ed Imrout andnsepavatéd imto dive oef mobbe pieces iedch Narge dnvughobs

o el e 4 PubieT PSR o SuRt B ud i L gt
The board may be cut and separated into large divisions before
15 it is held on the chuck table.
The board may be tentatively held on the chuck table to be

cut and separated into large divisions.
The cutting—-and-separating of the board into large divisions
may be effected so incompletely that the divided board may be
20 contiguous from division to division by the remaining board
thickness. |
The cutting-and-separating of the board into large divisions
may be effected so completely that the divided board may be composed
of separate large divisions.
25 The board may be lined with an adhesive tape, by which the
board can be fixedly held on the chuck table.
The board may be directly put on and held by the chuck table.
The board may be a CSP board which comprises a plurality of
semiconductor chips separated a predetermined space, arranged
30 crosswise on a board material and hermetically sealed by resin,
thus providing an integrated form.
Thanks to the dividing of the board into large divisions each
having no significant bend the subsequent, final divisions into
individual small pieces can be effected with preciéion; each large
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REPLACEMENT SHEET di vi si on can be positively sucked w0 hd on the chuck
table in stable condition. Oher objects and advant agimi

= S €] ﬁt
i nvention will be understood fromthe foll ow ng descr m;mmrred 5

enbodi nents, which are illustrated in acconpanyi ng dr ﬂ
DESCRI'PTI ON OF THE DRAWNG Fig.1 is a perspective view of a CSP board |ined

o e JINER b dif Rn Y pReB830E15°0hEKbE Shatbidh ERB CHlckIEaBlE! 10

10 nmet hod according to the present fnventron; 2 is a perspective view
of a cutti ratalslshicmnditidncan be used in dicing CSP board; Fig. 3 is a

front view of th P board. |l ine Lth an adhesiye ta how_ng, how t
board is cut con&t&seé:l ?%tjﬁf:&&gﬁnat%\é‘ﬁ\?faﬁl%gﬁ% oef I#’&Rgggef% b’r‘%ﬂq‘d‘boge"ﬁ’;fﬁt e
i ndi vi dual per gddrgtDod s frbmd- thé S FoSidhiny Uegtlriptewnof of hepkefekesd d,
but showing that the cut .is short of the rear surface of the board,

perm tt Bng emkpdimenits | ahyichii arei bhkustraked olhaeeempanying rdrawings).

t hi ckness of the board; 20 Fig.5 is a perspective view of another
CSP board havi ng no adhesive tape lined therewith; Fig.6 is a front view of

t he |i ni ng-BRERF GESCREPTION 'OFV THE IDRAWING board is cut conpletely through
Its whol e thickness to ,provide separate indivigdual |arge djvjsiops;, 26
Fig.7 is a si mé%-%ﬁ@ﬂé?ﬂﬁﬁ%wq TR (@ G BRaTh . e_‘gl‘f’b’v'\n"%hgan
that the C‘%%l‘#égse Igélagé M cheBbad {£4% Bk alﬂﬁea%fb d!ﬁfé“b?} tRE dicing

i ndi vi dual lons to be connected by the remaining thickness of
t he bodfd; method® accerdingpeetihe present daventiomi her CSP board which 30
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Fig.3 is a front view of the CSP board lined with an adhesive
tape, showing how the board is cut completely through its whole

15 thickness to provide separate individual large divisions;

Fig.4 is a similar front view of the CSP board, but showing
that the cut is short of the rear surface of the board, permitting
individual large divisions to be connected by the remaining
thickness of the boérd;

20 Fig.5 is a perspective view of anothelf: CSP board having no
adhesive tape lined therewith;

Fig.6 is a front view of the lining-free CSP board, showing
how the board is cut completely through its whole thickness to
provide separate individual large divisions;

25 Fig.7 is a similar front view of the lining-free CSP board,
but showing that the cut is short of the rear surface of the board,
permitting individual large divisions to be connected by the
remaining thickness of the board;

Fig.8 is a perspective view of still another CSP board which

30 is encapsulated;

Fig.9 illustrates how a CSP board can be cut on the chuck
‘table by a rotary blade;

Fig.10 is a perspective view of a CSP board;

Fig.1ll illustrates how a bent CSP board ig héld on the chuck
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REPLACEMENT SHEET 26 JAN 2000 -4- board; and Fi g.-32—+tHustrates—how anot her
bent CSP board is held on the chuck board. 5 DETAI LED DESCRI PTI ON
PREFERRED EMBODI MENT The manner in which a CSP boar'disfhectias Beeg Replaceds )¢
and separated into individual pellets (CSPs) accordiH n | “u ent

i nvention is described below. First, the CSP board 1 solid
lines 11 arlg;élz?d;t Qudrge divisions 10a, |0b, 10c and 10d, 10 and then,
each large division is cut along broken lines 20 to small divisions by

usi ng the cuttinFigadld hdtlustFages. hanancshehvbent KSR boaydeiw drelskon the
seen from Filﬂas' 1 an‘? 12, in which the bending is shown exagger at ed.

Di vi si on irft cl"]&gtb%alb tces may be effected by using the 15 cutting nmachine
13 of Fig.2 although other cutting nachines nay be used. The CSP board 10
may be put and fixedly held on the chuck table 14 of the cutting machine

13, prowi dRETAERED RESCREPBION HF (PRETERRED 1BMBADEMENRSs in degree as to

permt the negati e;fo pRl i t degsutface .qf

board 10 for suc g%ﬁ?%d“{‘&gg?g 0 q)ngg?%%?sg@nesgnﬁéhé&cﬁ%clél{kzb%&)

14. k!Even ;th éistjt.ﬁ Hend ?%dihﬁ:dﬁ&l? ﬁ@mh k@hég;jsysgo@cdﬁlarach;qcm)tgé%tesm%

sucki ng of fhe Qar to the _chuck_table , L ard can be
cut i nto | ayEeRk1on iy ?Sﬁbwé@@%%t Fﬁgsesptjftﬁ)%aea??#%?ﬁﬁ%mf%nshe

chuck tabl esolzgiaw' Hhéé‘elPiéhd)flﬁ&qzi_arﬁghgib\iﬁibﬁae1i5a,01035“’196’ ahfie168P

board 10 may be cut into large divisio y using other appropriate
devi ced0 Wand tbeng eaterlatge dévisibe imaut atorgibrokensdpuest2d tonsmall

| di vi si bef it | d t:ne. chuck table_ .\When t 10
o Gt 1 nt PR B[ Ui, KHE G TN ORI g nabh TR 50t
Fig.2, the (pRshamicidk benkWs 8BehBrdirelst allandl 22 fiimewhi¢h ¥hebénding

i nterveni ng, adhesi ve tape T. The chuck table 14 is driven in the X-axial
directi on t3# shown exaggerated.

Division into large pieces may be effected by using the
15 cutting machine 13 of Fig.2 although other cutting machines may
be used. The CSP board 10 may be put and fixedly held on the chuck
table 14 of the cutting machine 13, provided that the bend of the
CSP board 10 is so less in degree as to permit the negative pressure
to be applied to the undersurface of the CSP board 10 for sucking
20 and fixedly holding the same on the chuck table 14.
Even though the bend of the CSP board 10 is too large to
prevent the sucking of the CSP board 10 to the chuck table 14, the
CSP board 10 can be cut into large divisions, provided .that the
CSP board 10 is attached to the chuck table 14 with the aid of an
25 adhesive tape T. Otherwise, the CSP board 10 may be cut into large
divisions by using other appropriate devices. When using other
devices, the board is cut and separated into large divisions before
it is held on the chuck table.
When the CSP board 10 is cut into large divisions with the
30 aid of the cutting machine 13 of Fig.2, the CSP board 10 is put
on the chuck table 14 directly or via an intervening adhesive tape
T.
The chuck table 14 is driven in the X-axial direction to

detect a selected large-~division line 11 with the alignment means
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detect a selected large-division line 11 with the alignnen n%an% 17,
and then, the chuck table 14 is driven in the-axial di ; cen Replaced 1y ¢
cut the CSP board 10 along the large-division line 11 &u”mujng
means 18. After finishing the cutting the chuck table 5to
its initial position where the chuck table 14 is rotated 90 degrees, and
then, the ghuckniidién 14neScRIEXHRIAGANA 14 diiVes £ itHe SLARERI QM AdbtCitn
the CSP board 10 gﬂ)ng' anotﬁer crossw se large-division line 12 with the
ai d of the tucuitnthes@3B kmrdidsalohg U8P largerdiyvisionuiline d1fwikh| thee
pi eces | Oa,_1.Qh, 10Qc and 10d. The conplete or inconplete cutting may be
ef fected t&‘#&g’r“%é’&&’f%rﬁ- demands. In the conplete cutting the CSP board

is cut through i hFteholf@nt Bheékgethe VREE ithd letoicke eabllet &4 Ci tratghtiud
cut reaches short of the rear  surface of the CSP board, thus, |eaving 15

the rendi nit®y itd diHdskalorpasiticep wharel thenghucke bl kf 16 1THated 13 an
adhesi ve t e i ) oA tey + d b Vsl \[.6,:
connect ed %ﬁ%éee?' E?Etﬁiee%'dﬁte%i %ﬁ?’gggﬂg g%lge}grnl‘?érlgﬁgaéé.@ e@\%e}ﬁ %%ﬁ'ea]é ut
reaches sha%itrelfhtitdkre tearcwstr frl]:hele osPt gma@ﬂD boaral oy tanbﬁhgﬁ tdlfoshswisbe
remai ni ng thi ckness 19, the | arge divi,sjops. are connected together

the remi nihaFde ndipe thwiththe aid 9b EhaEeFEIng Meansnl Boa Thusy

| ined with p t&ieDosEd qeeigaﬁt%t&mxetleéﬁq& ibeambat eill.Ub,aid)c_and'

di vi sions remai n conti guous, ow ng themto be Cut into small divisions
wi t houttdt helQdbcessity of renoving the divided CSP board 25 10 fromthe

chuck table 14. for a.lining-fre P_boar S Q I NeEI P
board is tentati @‘z\eyc%tp&egﬁ P el%%%&?gglcguﬁiﬁf%%éy\@&t eggﬁg}:gfle\%%‘%
separate | Fagionsl demanties FIg. the cdniplety euttikgdthe €SP bedird helcht
onto the chuck table 14 immediately. In this ¢ase, 30 therefore, {he

separat e | &myough idsowhola hckngss whereagaindhe Angompdesescuttingithe

removing t kg 2EgEnEdLVARAANBE EIEEERE SliiEdcd BBl thd ésPBodAP) R0EREaving
15 the remaining thickness of the CSP board.

When a CSP board 10 lined with an adhesive tape T (see Fig.l)
is cut complete, the large divisions are connected together by the
adhesive tape T, as seen from Fig.3. When the cut reaches short
of the rear surface of the CSP board 10 to leave the remaining

‘20 thickness 19, the large divisions are connected together by the
remaining thickness 19 of the CSP board 10. Whether the CSP board
10 lined with an adhesive tape T is cut completely or incompletely,
all divisions remain contiguous, allowing them to be cut into small
divisions without the necessity of removing the divided CSP board
25 10 from the chuck table 14.

As for a lining-free CSP board as shown in Fig.5, the CSP
board is tentatively held on the chuck table 14 to be cut completely
into separate large divisions (see Fig.6), which are sucked and
fixedly held onto the chuck table 14 immediately. In this case,

80 <therefore, the separate large divisions can be cut into final small
divisions without removing the large divisions from the chuck table

14 for replacement.
In case of the incomplete cutting as seen from Fig.7, leaving

the remaining thickness of short distance 20 at each boundary: each
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In case of the inconplete cutting as seen fromFig. 7, leaving the
remai ni ng thickness of short distance 20 at each bounda‘h SheetaiahBeeanpac e

di.vi sion of the CSP board 10 has no significant bend,

di visions to be closely put and sucked onto the chuck t each
| arge-division can be cut into final small divisions pre era ans of
the rotary F’%¥¥g

is cut co ]r%[’{‘fel’rdawlgrafl?%fgéh ?\ﬁps%%gdcﬁan éehgﬁscjk%rgi | xegﬁ 3‘91 r?é)

t he chuck tadil dairye chnsisigno tonbencdoselyepub andt slmgkedodmtarigme dzhucdt on
into smal |l .divisions.

b d npl |
di vi si on, HRPIiEr i ?hgﬂbs?ﬁéﬁpla?f%fqé‘?léf%gg%g cﬁ N léhaeg’cf&ije
the chuck tepiR) 85 figh 4l Kt dvabll ﬁﬁh&&éla@%@_ hedthw agﬁrf&irﬁé Elflrfde tsa

whi ch the large di vrsron s at ed by an adhesive tape T. Then, the smal |
di vi si oB can be @&vesdidr esdinipgaifveg CEE board- a0vis|@mt|¢¢rmlezuehseeall

2 o e ge Apvisions fab e Slalang Bidbk HOIR H Eht (REEk FdS

the chuck tip) ealdkityg aoiRténvéheeibe Cin tdlttinky eaghdlayge dividior- i
direction to detect a selected small-division line 21 wth the alignnment

nmeans 20 BmaldhAksionse chuck table 14 is driven further in the X-axial
direction to cut ak rﬁ%n@@ n t he
cutting neans 18.]&233%?5) p%%quu%'gin&h%éa org tJhee"" s’rra ﬁd}\é/#é &‘fj}%n{e

has bedf fiwhidleds @msﬁmmnyemtwlisscib'sétlydpat and esucked ameieo the
bet ween adj gcent spmll-diyision, lines in t axr diyect,ion, so that_the
X-axi al cut® q?“rfa‘ agﬁ'@ g'g g%ﬁﬁ? 19 vikh 517y ﬁe gyr}kep‘%gt"é’@ ATFRRCiIek F
chuck tabl %oléhréhraiélwfeemwtsidnr&é aetaeaéutblpan\dmeelvéetsﬁwk tohég, 14

is rotated 90 degrees, d then, the chuck table 14 is driven in the
X-axi al di ismnltlcﬂ:cmsxcmca@ begh agshenogewiee @l e fhersald wiivision

Isglr lo;/gldv: qua4 ﬂe (]geé Qr"féé)vi daehdnﬂ vidual pellets (CSPs). These CSPs are

If the CSP board is cut incompletely (see Figs.3, 4 and 7),
all large divisions are connected, so that they are sucked onto
the chuck table 14 as a whole.

The chuck table 14 is driven in the X-axial direction to
detect a selected small-division line 21 with the alignment means

20 17, and then, the chuck table 14 is driven further in the X-axial
'~ direction to cut the CSP board 10 along the small-division line
21 with the cutting means 18.

Every time the cutting along the small-division line 21 has

been finished, the cutting means 18 is shifted an inter distance

25 between adjacent small-division lines in the Y-axial direction,
so that the X-axial cutting along the small-division line 21 is
repeated. Then, the chuck table 14 is returned to its initial
position where the chuck table 14 is rotated 90 degrees, and then,
the chuck table 14 is driven in the X-axial direction to cut the

30 CSP board 10 along each crosswise small-division line 12 to provide
individual pellets (CSPs). These CSPs are improved in quality
compared with those which would be provided by dicing a bent CSP
board held in unstable condition.

In this particular embodiment the CSP board iO is cut in four
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conpared with those which would be provided by dicing a bent CSP board held
in unstable condition. In this particular enbodi nent the CSP board 10 is
cut in four | arge divisions. [It, however, should be understood that the
nunber of- | arge-division |lines depends on the degree of bend. Specifically
t he nunber of large-division Iines should be so determ ned that each |arge

di Vi si on mayaags { 4841 £IGHEN ! 9£35 HiRval Nalndi1 dPHe binkiskdr 884! thathuoe

table in sta condition. The &utting nethod according t e present
i nvention dunntkm: eafialdygeppividion &mnescdppehelseancshebmgrem ofs ettt

in Fig. 8. e capsul e diced .too. JThe CSP board,10 is
cont | ned | PRRLESGRERE £8E FREBES, I cbands it i Lidas ShOUES HeycsS
di vi si ons. dévesaiiredtd tﬁtﬁ@éa@ﬁﬂh@@éddwhswﬁ%@ beE18e eHbubAt eolaw@re
and smal | - divisjons without renoving it fromthe chuck table™14,

cut ti ngSnetthat ditk gvay ke tlaxdmeorpr@s%mhumetabkm Jerarstz@J@mckumany

and separ at i ng. a Teneubeiy REEESd, doonding, RoIFng: prefEhE fafentioh . fh o
a cutting rra@bqaal&ydpﬂﬂ@ﬁhdm&apsﬂwédtsblmém 10@@%111@:@1@1@1 ece

and neans for cutting th mork e held o e chuck table co Ihe
steps of : cthth HAPSY e—'ten 2 d& 3101?50 tRQ-orT %r%s?a}?ng%ra Wst¥ns

boar d, ol | S e 1 A '%'é. S22 o e R St O nt O
the chdfk tkaotge ddwisions. The encapsulated CSP board, therefore, can be
cut into large- and small- divisions without removing it from the
chuck table 14.
The cutting method according to the present invention can
be applied to any bent plate other than a CSP board. ’
15
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then cutting and separating the board into the individual small
divisions. 2. The nethod according to claim1, further conprising, prior to
the step of cutting and separating, the step of providing a chip size
packages -board whi ch conprises a crosswi se arrangenent of sem conduct or

chi ps 'l eaving a predeterm ned space therebetween and hernetically seal ed by

resin, t hU SR \ﬂsjlc}g]?&,j nfegrated formas the bent board. 3. The nethod
urt her’

according to claim 2, conprising lining the board with an adhesive
tape, by which the board is fixedly held on the chuck table. 4. The nethod
according too claim_2 riyor o sucking_and holding the_bgard op the chuck
t abl e, the]s‘tep & %Ylﬁ)?(hgogno‘.’%te %t AR IW%%QHFO%% egaﬂ;ﬁsi L*-sq
5. The met hgliasicill NEmAD] CHay i Zons ULHRE" tHEMHidI 68 A cttlidg iadH g of
cutting and separating the board, the step of tentatively holding the board
on the Bhudinalagling athbeast aghuskptable famheldingea wokkpiese and means

The et hod c i n .of clai 5 rel e .
The, et hod S AL QAN ARG RecChE ol LAl BRI M AR B zea
i nconpl et eljh that ;t peidt icoletheboat 8ingalt separiagingsob it id doagdbintoéthe
board t hi ckness between adj acent divisions, ) )
individual small divisions, the board is cut and separated into
two or more pieces each large enough to have a reduced bend,

10 compared with the bend of the board.

2. The method according to ¢laim 1 wherein the board is a chip
size packages board which comprises a crosswise arrangement of
semiconductor chips leaving a predetermined space therebetween and

15 hermetically sealed by resin, thus providing an integrated form.

3. The method according to claim 2 wherein the board is lined
with an adhesive tape, by which the board is fixedly held on the
chuck table.

20
4. The method according to claim 2 wherein the board is cut and

separated into large divisions before it is held on the chuck table.

5. The method according to claim 2 wherein the board is
25 tentatively held on the chuck table to be cut and separated into

large divisions.

6. The method according to any of claims 1 to 5 wherein the
cutting—-and-separating of the board into large divisions 1is

30 effected s0 incompletely that the divided board may be contiguous
by the remaining board thickness between adjacent chips.
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