- 9 NOV 2004 1 SEM CONDUCTOR WAFER DI VI DI NG METHOD Fi el d of the Invention
The present invention relates to a nethod of 5 dividing a sem conduct or
wafer having a plurality of circuits (chips) formed on the surface-9NOV 2004
thereof, the circuits (chips) being sectiloned by streets or by streets
with a netal |ayer fornmed thereon, into individual chips. 10 Description

of the Prior Art For exam¥MrcdNbict®RPaFee! b ¥ S8 ductor device,

a surface of a substantially disk-l1ike sem conductor wafer is sectioned
into a plurality of 15 rectangular regions by cutting lines called

"streets" arr i | at t.] formand a predetermned circuit (chip)
Is fornmed in ety £ the Tabve Ok regions. In the sem conductor wafer
further, a pattern Themdeseat iaveetdlonsyehadesaltymMang@elogcepper, that is
called "TEG 20,.(Test Elenent, G oup)"”, is provided for testing the

0 ) . !
charact eri 3t i @YPGHEG i% S el conchctior wiat egc Miay)Lncarsd pluriad ikt of | ayer s
formed on theSw-face thﬁﬁg In . lurakity of
rectangul ar regions eagﬁ a iﬁg&gﬁ%ﬁf@hf?%?%h|p%E%%F%gﬁxgﬁgrgPﬁ are cut
and 25 separ atedcllsm dediigsot berdnigo sfeathoaesio byaldtadetsemirc@yduct or chi p.

The sem condu r fer. is _cut b recgi sion cutting machine that is
general |y cal%&%ee' i S ﬁagﬁFﬁé"iaW%rt PTG Fﬁ&r i @t he

sem conduct or iwdfieidualcehiaglsqng the streets formed on 30 the surface of
the sem conductor wafer with a rotary blade that has a thickness of about

20 pmandl otates at a high speed, thereby to divide it into chips. As
anot her neannggcgﬁkaBng%h%h egi.gandyctor wafer, cutting by using a
| aser bean1or—a—porﬁ%—sefrbe%—%eF—gg—e&EP|ng glass is also now on trial.
For example, in the production of a semiconductor
device, a surface of a substantially disk-like
semiconductor wafer is sectioned into a plurality of
15 rectangular regions by cutting lines called "streets"®
arranged in a lattice form and a predetermined circuit
(chip) is formed in each of the rectangular regions. 1In
the semiconductor wafer, further, a pattern formed from
a metal such as aluminum or copper, that is called "TEG
20 (Test Element Group)", is provided for testing the
characteristic properties of each circuit (chip), and
this metal layer is formed on the surface of each street
in some cases. The plurality of rectangular regions each
having a circuit (chip) formed therein are cut and
25 separated from one another to form a so-called
semiconductor chip. The semiconductor wafer is cut by a
precision cutting machine that is generally called
"dicing machine". In this dicing machine, the
semiconductor wafer is cut along the streets formed on
30 the surface of the semiconductor wafer with a rotary
blade that has a thickness of about 20 um and rotates at
a high speed, thereby to divide it into chips. As
another means of dividing the semiconductor wafer,
cutting by using a laser beam or a point scriber for

35 cutting glass is also now on trial.



- 9 NOV 2004 2 Since the division of the sem conductor wafer by the dicing
machine is thus carried out in such a manner that cutting grooves are
fornmed by using a rotary blade rotating at a high speed while inpacd NOY2G0¢
is given to 5 the streets to gradually break them a plurality of

chi ppings as fine as several mcrons are formed on both sides of each

cutting groove. Thergf , hips.to b formed on the sem conduct or
waf er nust be arrangegﬂf:% gﬁ%r §r11 gsﬁé’?oﬁg the segdkostuctiospiwede mibyduced

by cutting, 10tBacHistngemantdds te hawe a widihy of,.ahout. 50 . zm when a
semni conduct or }\é\@ggr ig cut by the dici n%@machi ne.(25 s qglnhsélr? e & f@nner
productivity of se&nfbhili8t §FOEKEEs arRokevaed biyowsiimay ac icpsirgami@ef or med

on one sem condutapinyaherz LS4 [ tant i ssue and hence, how narrow
the 15 width of each %V?r cet Wher egpﬁédcﬁﬁgéeaﬂgp%? GrfEd 1€afivied #ede is

the key to°thi $P@ndtreehawhdl gradualingbbgan tBemnt aSE)Ij_iulg-%l‘liQé, l.gser beam
I s not al ways éﬁ£$§{%05¥ ff.rom a groductivi_ty st andpoi nt because a yield
of the product 15 Towered due®td°preékikage Bictpes| pke thoogd 20 bbeh
cutting wi dth $idesedt . eMbienctbei 56N EQHFMCE OF aving streets of
whi ch the surface has a netal Iayeérim?orrred thehréé%éngrsg’ R DURS 1P &5
bl ade, whi skeredf P bR FRMyerredat or omabert hmasdeseokraatybli 1Y groove

because the metage?bd@ved 4 sticky. and easily deforped. The burr
causes such undes) rable pro %rsrlgé%%h o%fcucr PRSP %rgg‘I’I%?fi-bEi%‘emnﬁet ween

| ani nat ed! Y ay &aChos tsmae areedonds rigawe r£Syi Gk abENgSeuPr 58 gﬂr@gﬁg a
adj acent ci rC‘é'.'etm’c‘Mi'l%'hé'éo alls off. 30 Summary of the invention I's a
first object of the present 1 thDrFtto Pprios ddiaimethadhbhe di viali ng a

sem conduct or emdieexce i QY QRO SN Bdh lcLdE SLESE! S, and, hence,

can :
how many chips can be formed on one semiconductor wafer

is a very important issue and hence, how narrow the
15  width of each street where the chips are not formed can
be made is the key to this end. Meanwhile, cutting by a
point scriber or laser beam is not always satisfactory
from a pProductivity standpoint because a yield of the
product is lowered due to breakage or the like though
20  the cutting width is small.

When the semiconductor wafer having streets of
which the surface has a metal layer formed thereon is
cut by a rotary blade, whiskered burrs tend to generate
on both sides of a cutting groove because the metal

25 layer is soft, sticky and easily deformed. The burr
causes such undesirable problems as occurrence of a
short-circuit between laminated layers or between

bonding wires, scratches, or a damaged adjacent circuit
when it falls off.
30

Summary of the Invention

It is a first object of the present invention to
provide a method of dividing a semiconductor wafer,
which can narrow the width of the streets and hence, can

35 enhance productivity with a good product yield.



35 enhance productivity wth a good product yield. - 9 NOV 2004 3 It is a
second object of the present invention to provide a nethod of diVia%QB ?
sem conductor wafer, which is capable of dividing a sem conductor Qv 2004
havi ng streets of which the surface has a metal layer 5 fornmed thereon,
Wi t hout generating any burr. To attain the above first object, according to
the present inventiep, :there is provided a nethod of dividing a

oF afi EnserenBLpp

aEEthed theppuesenty ioveahiips to

sem conduct or waf er i €h>F
sectioned by spreeide anmethBdi Bei widyaknghizPSegshas zed dn that the
met hod conpriSﬁs: a.scribing step Ln.mhighadispgpgﬁﬁégﬁgg %@ﬁ%f’are

formed by draw HyCRctFbEAPRPABSCAl BAYidhagser setms condubeorsuiitage of t he

sem conduct or m&fehg 3braelaPgssthekin tep_i.n which a tape_is stuck onto
the surface having The division gh?éé ?p%eggfgﬁﬁﬁdha?hér@Sﬁﬁloﬂaﬁﬁé
sen conduct’or @¥ied bh@reobackishoﬁacgeﬁuthtmgﬁsbgp brwhi ch cutting

grooves are forned ifbt & fck surface, 1o which the 20 tape has been
stuck, of the sem conduttoi-hate? 2R Fhastobjechs ameardpogt tonshar e

| eft al ong thepxiserst ohngemtleoh| negerangds P¥o&f§e&°5”ﬁ&£$”d°f the cutting
grooves, the upcut }ﬁgrtions_are conpl etely separated w R tﬁg aid of the
25 divi si on gitidet9ines? t I GPReuE ber seaf epndfictbichatke sipEacknghyi dual

chi ps. The di\d 410 4 ' . for in_ t scrijbin step are forned by
a scriber_and 1%2 cﬁ?%?%g‘%ﬁg%%%ég §%§%ﬁﬁp?€e?%esﬁﬁ%?g§ur%% @ cutting step
are formed%by ipdizgduriarghipsdechdiacddnl fed hen Sexond RB] Rt noaccor ding to
t he presentidgﬁapﬂég%,there I's provided a nethod of dividing a

sem conduct or wafer, of" which the surface has

a scribing step in which division guide lines are
formed by drawing scribed lines along the streets on the

| surface of the semiconductor wafer;

15 @ tape sticking step in which a tape 1s stuck onto
the surface having the division guide lines formed
thereon, of the semiconductor wafer; and

a back surface cutting step in which cutting
grooves are formed in the back surface, to which the

20 tape has been stuck, of the semiconductor wafer such
that a bit of uncut portions are left along the division
guide lines, and:

by the formation of the cutting grooves, the uncut
portions are completely separated with the aid of the

25 division guide lines to divide the semiconductor wafer
into individual chips.

The division guide lines formed in the scribing
step are formed by a scriber and the cutting grooves
formed in the back surface cutting step are formed by a

30 rotary blade.

To attain the second object, according to the
present invention, there is provided a method of
dividing a semiconductor wafer, of which the surface has
a plurality of chips sectioned by streets with a metal

35 layer formed thereon, into individual chips,



a plurality of chips sectioned by streets with a netal 35 | ayer forned

thereon, into individual chips, - 9 NOV 2004 4 characterized in that the

met hod conprises: a scribing step in which division guide lines are- gfNpymggh

by drawi ng scribed lines along streets on tjhe surface of the sem conductor

wafer; 5 a tape sticking step in which a tape is stuck onto the surface

havi ng the divisi |.de ljnes formed thereon, of the sem conductor
Efigbuc?cflgrdlze tl[‘q rjl;éjaé:t

waf er; and a bac ace eﬁ?q|@3MHQQ1QQmHﬂiﬁyS:grooves are forned
in the back surface, at goMibGhgt ReeplQ it ARG S ~-0f t:he seni conduct or
waf er such that, a bit of uncu? por?[oﬁs arghlgﬁ%ﬁgﬁgﬁggﬁﬁgedﬁﬁp§ﬁoﬁr§uide
lines, and: by AW OPYaTGHIoN Bheibect iligegr adves, sthecticWn e ti ons

are conpl et el y ssaiFaat ¢ Whkh ' f_the 15 division guide lines to
di vi de the semi conduct or ma%%?ggﬁﬁ?égpﬁ&ﬁii3@%Frchips. The di vi si on gui de

lines formed in the §cKHDEngtisképgaB&e@o&ﬁEth&thGQEFBQikhgtﬁékab %@yer
formed on thetﬁ%r%%g§ bé a roller scriber and the cutling grooves B
formed in the back Sufrface BULPPnghet 8pvasdonogriddeby iaesr goampdbl ade.

Brief Descriptiberebn|hefDiael BEfiEbY8nclod! §a¥Levs ,[gr €xpl aining each
step of a 25 nethod of dividing a senﬁgoﬁgu§?§%§ﬁa Eg according to a
first embodi nent of &hea2gkesSenfateventtong Ftep Zniwhaécpeespechyve Vi ew of

machine: 20 F AOR0re 8t P s9ne ot oPPa BRFR aRGFase byor HELRB Ro8 of {he
first divildi ngtapeeiscondak} oof Weher seREO6HEROLEP wafer such that a
bit of uncut portions are left along the division guide
lines, and:
by the formation of the cutting grooves, the uncut
portions are completely separated with the aid of the
15 division guide lines to divide the semiconductor wafer
into individual chips.
The division guide lines formed in the scribing
step are formed by breaking the metal layer formed on
the streets by a roller scriber and the cutting grooves

20 formed in the back surface cutting step are formed by a
rotary blade.

Brief Description of the Drawings

Figs. 1 are views for explaining each step of a

25 method of dividing a semiconductor wafer according to a
first embodiment of the present invention;

Fig. 2 is a perspective view of a semiconductor
wafer having division guide lines formed by a scribing
machine:

30 Fig. 3 is a front view of a chip divided by the
method of dividing a semiconductor wafer according to
the first embodiment of the present invention;

Figs. 4 are views for explaining each step of a
method of dividing a semiconductor wafer according to a

35 second embodiment of the present invention;



enbodi nent of the present invention;, Figs. 4 are views for explaining each
step of a nethod of dividing a sem conductor wafer according to a 35
second enbodi nent of the present invention; - 9 NOV 2004 5 Fig. 5 i s B0V 2004
enl arged view of a division guide line fédrned by a scribing nachine; Fig.

6 is afront view of a chip obtained by the nethod of dividing a

sem conduct or waf er FagGOKdiiRY A0 o dride S8GUM o@%ocgirﬁ@ih&f e&deeor esent
I'n

invention; Fig. 7 is a perspective view of a scribing nac or carrying
out the scribildgestfegmes thive anstdrodpiofy mioliidiang a seni conduct or waf er

according to the pr nt . .nventdon; 10 Fig..8 is.a frqnt. view of a
scribing unit to be%ﬁ%ﬁugt é‘% %ntftr%gl’tsgrli i %5 r’?aé%ilr?e O%M%Gﬁ B Fher Fig.
9 is a di agr amefcdioderxdl aiiviirg nay raelsain ieusitive t dre twerst tmdﬁirﬁ{] &eriber
and an alggnng&% means OL$&pe, scribing unit to be nounted on the scribing
machi ne 15° sh PRCENG. eFbogdigenty qfs They Arareat VEYATEW DT a main portion
of ' the scribing maghyne7shanl berbipleriveheylbe % 2AALARRL ath W Of
an enbodi nent of a dicing machine as a cutting nmachine for carrying out

20 the back stfiPFagar&yipiongudt ahei iscutidimet tsdckpofindithiedimegthad sehi conduct or

waf er accor di .q.t.he_pr. i lon;..and Fiqg...12 is erspective view
of a main porpgg?iaé%g tahgggllq'gor?gﬂ\ré%&]i ngfﬁoﬂ?qo%dﬁin& ﬂ%r%s Eﬁget%qted
Descri pti on ofinvhetPpef,erred Enbodi nent Preferred enbodi nents of the

pr esent iqyention L] | Be.described in detail with reference to the
acconpanying dramﬁné@ghe etRaft EFCREOVERY. Of &n&RS 1AEISPEIE ¢ Peet hod of

dividing a mounted on the scribing machine shown in Fig. 7;

Fig. 9 is a diagram for explaining a relationship
between the roller scriber and an alignment means of the
scribing unit to be mounted on the scribing machine

15 shown in Fig. 7;

Fig. 10 is a perspective view of a main portion of
the scribing machine shown in Fig. 7;

Fig. 11 is a perspective view of an embodiment of
a dicing machine as a cutting machine for carrying out

20 the back surface cutting step in the method of dividing
a semiconductor wafer according to the present
invention; and

Fig. 12 is a perspective view of a main portion of

the dicing machine shown in Fig. 11.

25
Detailed Description of the Preferred Embodiment
Preferred embodiments of the present invention
will be described in detail with reference to the
accompanying drawings hereinafter.
30 Fig. 1 shows the steps of a method of dividing a

semiconductor wafer according to the first embodiment of
the present invention.

The method of dividing a semiconductor wafer
according to the present invention comprises a scribing

35 step in which a division guide line 5 is formed by



sem conductor wafer according to the first enbodi mrent of the present

i nvention. The nethod of dividing a sem conductor wafer according t@ NIYeN4
present invention conprises a scribing 35 step in which a division guide
line 5is formed by - 9 NOV 2004 6 drawi ngga scribed |lines along a street 4
formed between <circuits (chips) 3 provided on the surface of a

sem conduct or fer. 2 as sho in.Fig. 1(a), a tape sticking step in which
atape 7 is stﬁ%ﬁﬁgﬁﬁoatﬁgr%QEGrﬂé€§%h§9Pﬁ§ Ehétgreitsitod oguiede Hetveen
fornmed thereoncirehitbe (sarbegnduet-gt ; Waker,2 in Eig. 1(b), and a
back surface cutthg step ?E 3hic% a éuttiﬁa Sggoéggggcfsoﬁo din the
back surface of®PRECBEHFEBRIWEESr Waker shawal dngFihe digwi)si @n tagede 1ine 5
as shown in Figyid{e Each of the above_steps will be described in
further detail herei %llgf?%gl? %ﬁewg%gbeasgﬁ‘?& hgl8t 8pUGKI POBE &&€cribed with
reference to FegsfagetbatOngFthe dishewenagueabodi BN @hr@eSCLiRI NG
machi ne 15 forfcg ryig@.out the above scribing step. The scribing ndchine
shown in Fig. 9 c ﬁ%r? 1CandRBEPENYRAARFy2r 88t BhguhainpErgl| al(pi)pednHousi ng

1. Inthis hOU§iBQCﬁ1Su9f§@@C5uE@P£§t%gég;iﬁo%ﬂigﬁ gxﬁgﬁggiece IS digposed

so as to nove in a direction indic an’ arrow N909F8°¥ et Bedi ng
di rection. ThelthiRknedbie theonprk sesrhace adsotpéi semebuskusuppoyhrhase 91

and an adsor ptj o 92. nted on.the, adsorption chuck support base 91
so that a dis -%}i€£g§%$c%%g%%%%? Tt s gl%ﬁi%hg$sS%QWRD%RpFé6e Léchel d on

the adsor pfi orBatuokt HhdyalboRs Stighs Oni TBABS ddddriSe80%Shgpp.Fhe chuck
table 9 is copstituted to be allowed to turn by a rotation nechani sm (not
shown). The sc ?Eﬁ*&;qﬁﬁﬁﬁqﬁfﬁ?Fthe il lustrated enbodi nent conprises a

scribing unit 20 f(”THé”dBdﬁbth%fBﬁﬂéiégbp will be described with

reference to Pigs. 7 to 10.

Fig. 7 shows an embodiment of a scribing machine

15 for carrying out the above scribing step. The scribing
machine shown in Fig. 7 comprises a substantially
rectangular parallelpiped housing 1. In this housing 1,
a chuck table 9 for holding a workpiece is disposed so
as to move in a direction indicated by an arrow X that

20 is a feeding direction. The chuck table 9 comprises an
adsorption chuck support base 91 and an adsorption chuck
92 mounted on the adsorption chuck support base 91 so
that a disk-like semiconductor wafer 2 which is a
workpiece is held on the adsorption chuck 92 by a

25 suction means that is not shown. The chuck table 9 is
constituted to be allowed to turn by a rotation
mechanism (not shown).

The scribing machine in the illustrated embodiment

comprises a scribing unit 20 for forming the division

30 guide lines 5 by drawing scribed lines along the streets
4 of the semiconductor wafer 2 held on the above chuck
table 9. The scribing unit 20 will be described with
reference to Figs. 8 and 9. The scribing unit 20
comprises a movable base 21, a scriber support member 23

35 one end of which is held to the movable base 21 by a



[ [ 5 by drawing scribed Iines along the streets 4 of the
ggn?gggguLigssmafey 2 heldgon the above chuck table 9. The scribing unltr
20 wi Il be described with reference to Figs. 8 and 9. The scrlblng-ypﬂvzup
conpri ses a novabl e base 21, a scriber support nmenmber 23 35 one enﬂ ? -
which is held to the novable base 21 by a - 9 NOV 2004 7 support shaft 2
I n such a'nanngﬁgggg{ %Baggnzgivot on the support shaft 22 in an up an

e

down direction, rol Tef ScFrbaP 88ChhAcRapgerotdiedbliy leeind nigathenot her

end of the scrthersspppottshefbep223nbynaubobaly dSWRPQ o2 1S fta24,_gn? a
pushi ng force ur ing nmeans 26_for exerting pushing force to e scribe
support nenberrag.e ThET HB§hbEe Whieh2isi sothspbdgd hed da teupper bthase t hat

' ' ' ' ' ' i ndi cated by
t shown i a n e ipg,a vd|r_ect|on in
o et o ek nERRReT b A bba R e | B b e P e PO ppost

per pendi cuPar $RAfhe2 hapend shpeshingFigrc8) urdhagr akkas s¢rifher 25 is

| ' her end of the
formed from L. apond apd rotatably held to the otl of
scri ber suppo%%&%§%§g¥q§§ﬂgﬁn?h Crotaty shippsfribaaf suppoditspesbdri a3a

[ [ [ ' [ . Ih ushing force
[ 61 ng. means. 56 conbri ses anad uss oo Rased, o £ Srabert BeBea haR ot
po?tion 211 proj 5 PIThm R NGt pernengenf thae abowen movablie Base 21, a

I Vi | screw
i ng receivi it 26y 4 the | oyer end of _the contro
;grll a%d a_ coi Ic,ngcoéas%cﬁlnglqnglgééci?egéggési’éaé%e?%%‘ﬁ %Jen shtrPng°rBBBEViRgapl at e

262 and the t épdsuriingc el iofeatioors crd hesc SLHPOsEr e 23r tbntﬁgegvaa%zi are

' | ' ' | scre
illustrated e t.othe coil spring 263 and the contro
enpl oyed as t%%gﬁgﬁi%nglf%r cée:) . uFS‘Fn& s SCEen 24 ripifmmedeirdre al so

iy e o e e et SO 6 0B SUAE, {80
Cobod e 1< B ERYSRaE ciiorh w2 nc o0 Ay suspbrootope o
CCD caner a. ASh&HQWQ4iEisposed in a direction perpendicular to the
15 paper sheet in Fig. 8. The pushing force urging means 26
comprises an adjusting screw 261 screwed into a support
portion 211 projecting from the upper end of the above
movable base 21, a spring receiving plate 262 attached
to the lower end of the control screw 261 and a coil
20 spring 263 disposed between the spring receiving plate
262 and the top surface of the scriber support member 23.
In the illustrated embodiment, the coil spring 263 and
the control screw 261 are employed as the pushing force
urging means, but an air piston may be alsoc used as the
25 pushing force urging means to control a pushing force by
adjusting the pressure of air. The scribing machine in
the illustrated embodiment is equipped with an alignment
means 30 having a microscope or CCD camera. As shown in
Fig. 9, a hairline (reference lire) 301 formed on the
30 microscope of the alignment means 30 and the peripheral
contact portion of the roller scriber 25 of the above
scribing unit 20 are adjusted to be aligned with each
other. Although the scribing unit 20 comprises the
roller scriber 25 in the illustrated embodiment, a point

35 scriber may be used in place of the roller scriber 25.



Fig. 9, a hairline (reference line) 301 fornmed on the 30 m croscope of the
al i gnment nmeans 30 and the peripheral contact portion of the roller
scriber 25 of the above scribing unit 20 are adjusted to be alignéhgupvﬂm4
each other. Al though the scribing unit 2@ conprises the roller scriber 25
in the illustrated enbodi nent, a point 35 scriber may be used in place of
the roller scriber 25. -9NOV2004 8 A descriE%ion w Il be subsequently given

of the above scri bPnge§FEpPitAPheigleSentsubseanenddy wiivem iof wWerried out

by the above s$gLRI RS ARGH Semi.c r. 2 1s first placed on

the 5 adsorption chugk gggggtﬁ eqa gﬁ? ugﬁﬁghﬁﬁgkﬁhﬁénanwgﬁ§§61%r, for

exanpl e. At tkiagrpeidnoutt by $dmi edoohec tsarr ibiafeemaz:hiisneso placed that its

front side faces up back surface qf the segtcondu tor wafer 2 placed
Byex i

Th .
on the adsorption Eﬂﬁc%e§éc9§d§65?§dw ueti o iftaRd 30est 9% ¥ not

shown and 3 he agesirpenaductducraber o2 Wheh aboy e LORlck i d aciig 4p is held
on the adsorption chuck 92. The chuck table 9 which thus suction-holds the

semi conduct or CPREPEPT2 FOTNE¥EAPIE -t 0AEi Hhis bePdUL: hehal Fgmasendmeans  30.
when the chucl kghl ¢ Qs'ﬁop%ﬁhhbﬁn% atl gt 9%5%% Qe 3 EgnnqntTﬁeans 30,
the ©s er dy the

the street 4 forned on em conduct or wa 2°1's déetéecte
al i gnnent neabsck36uafidceoodd the Bemddinstedotrowafdirr ectdlerdddircaiird by

ow Y that, is the indexing.di.rection of the scribing unit 20, whereb
Ehe pr o0t o onABSEEREARNEIEr 5" akr BHERReby Trevaien hadms i Hhobi o o

whi ch  sudl i oAoBOkHSWwhhangeFheOREWGEBhAWRRRE FalferMRVed i 18 ¢ difat i on
i ndicated by the arrow X that is the feeding direction to allow the roller
scriber 25 toS38fj BBCLRE upt iseheddopnt hhesadisespddomochhaferd2 h&he on the

ChucK, 20 X 20 By SaBIECS i ch SHLLUECLUEG b T R S ot
line 5 by thewabekeR sermbged2bpi $0 right below the alignment means
30. When the chuck table 9 is positioned right below the
15 alignment means 30, the street 4 formed on the
semiconductor wafer 2 is detected by the alignment means
30 and moved to be adjusted to a direction indicated by
an arrow Y that is the indexing direction of the
scribing unit 20, whereby the precision positioning is
20 carried out. Thereafter, the chuck table ¢ which
suction-holds the semiconductor wafer 2 is moved in a
direction indicated by the arrow X that is the feeding
direction to allow the roller scriber 25 to scribe the
street 4 of the semiconductor wafer 2 held on the chuck
25 table 9. As a result, a scribed line is formed along the
streets 4 to form a division guide line 5. The formation
of the division quide line 5 by the roller scriber 25 is
desirably carried out under a load of 50 to 150 g. This
load can be adjusted by moving forward or backward the
30 adjusting screw 261 of the pushing force urging means 26.
Thus, movements in a direction indicated by the arrow Y
that is the indexing direction of the scribing unit 20
and in a direction indicated by the arrow X that is the
feeding direction of the chuck table 9 are carried out

35 sequentially and repeatedly for all the streets 4 formed



desirably carried out under a |load of 50 to 150 g. This |oad can be

adj usted by noving forward or backward the 30 adjusting screw 261 of the
pushing force urging nmeans 26. Thus, novenents in a direction |ndrt3NﬂH2$¥
the arrow Y that is the indexing directrqm of the scribing unit 20 and in
a direction indicated by the arrow X that is the feeding direction of the
chuck table 9(§qu§ar I ed ou 35 se ntgﬁll and repeatedly for all_the

streets 4 formed - BritgeiRy Bt peesEbie

maki ng it pOSS:lcbeﬁbrnt Q:Heordﬂﬁﬂﬁi&l Vg@:uﬂé‘ ohéle 41 0e5nS @k@rwtf&gtétieets 4
on the sem conductor wafer 2 as shown in Fig. 2. After the scribing step

for formng tM& FhG ﬁeaﬁcwcgmtrér M&r%%rSZ aas)rﬁjncprrre :smrléeqs 2. of the
sem conductor waf en¢2 4, th@“% %E r}f,- Lhuck e abI oI di nc?n t he
fie 5

sem conductor wafer 2 is return Sfal posr
suct i on-hebd med%rhlmﬁdrﬁctairomgaftdre Ztreais theo S Utlie Cmarmt&&hcﬁlg:'@kirt he

sem conduct or \g/%fer 2.s.10 rel ea d a Efﬂ’l‘ osition.. Therefore, the
seni conduct or "oster ZShdusy GHw i lf'jrib‘t‘:]‘f itRRLE § MR hekron in

the scribing stesdceoadule drakerrQut) fl@rpémjanggﬁr% {bl ;S 1A ter the

division guide lines 5 are thus formed 15 along the streets 4 of the
seni conduct or PREfEAOR, whgxe d#torsemldlrt-é@l®tﬂEﬂ<|3ﬂ3nmcepiutst®arwaﬁ&t aut .

That is, as ghawapigh (! s sluck onto the s of the
seni conduct or _waf er ZE'Ea\g;-“llrcrﬂr1 Q%dlqg' \ﬂa3| on ngw nqu K o‘ﬁ# ?%e“r%
ThereforéﬂJthgeieaﬁadeatothaacmxﬁﬁxnhups @hb@éﬁ&deqnthbes&ﬁﬁ%@@@u@&o&he
sem conduct or fer ﬁ IS Sstu to t.he tape 7. As. described above, after

the tape sticKP 8rs?e dd?;‘(rlr"’lléﬁ1 SHide el ngore SRR SR BCe

cutting stepihstaar E‘.bQQb@_Wg Adl &arg HERGhH NS tdiat fﬁoxﬁ%t ifNg-125 machi ne
for carrying out this back surface cutting step wll be descrl bed here

with referenct2Pd®FPgs. 11 and 12.
After the division guide lines 5 are thus formed

15 along the streets 4 of the semiconductor wafer 2, the
aforesaid tape sticking step is carried out. That is, as
shown in Fig. 1(b), a tape 7 is stuck onto the surface
of the semiconductor wafer 2 having the division guide
lines 5 formed thereon. Therefore, the surfaces of each

20 chips 3 formed on the surface of the semiconductor wafer
2 is stuck to the tape 7.

As described above, after the tape sticking step
has been carried out, the aforesaid back surface cutting
step is carried out. A dicing machine that is a cutting

25 machine for carrying out this back surface cutting step
will be described here with reference to Figs. 11 and 12.

The dicing machine in the illustrated embodiment
has a substantially rectangular parallelpiped housing 10.
In this housing 10, a chuck table 11 for holding a

30 workpiece is so disposed that it can move in a direction
indicated by an arrow X that is a cutting direction. The
chuck table 11 comprises an adsorption chuck support
base 111 and an adsorption chuck 112 mounted on the
adsorption chuck support base 111 so that the disk-like

35 semiconductor wafer 2 which is a workpiece is held on



The dicing machine in the illustrated enbodi nent has a substantially
rectangul ar parall el pi ped housing 10. In this housing 10, a chuck table 11
for holding a 30 workpiece is so disposed that it can nove in a di regtibats
i ndi cated by an arrow X that is a cuttingjdirection. The chuck table 11
conprises an adsorption chuck support base Ill and an adsorption chuck 112
nmount ed on the adsgégtion chuck]agﬁﬁort base 111 so that the disk-Iike 35

sem conduct or TR e? TR i huf iRt e | Sl P dReand Not 2094060 t he
adsor ption chuglodd2 mhed il QRpTRATS LRAL IS Nkt YN HTHA 1GhYGK tabl e

11 is constituted to be allowed to turn by a rotation nechan S
not shown. ThetQlittimy bimchiretdtidarhenadhast st gk enbedioendhown conpri ses a

spindle unit 40 as cutiing neans.. The _spindl.e unit 40 conprises a

spi ndl e housi ng 41 thx chsCl o Jifted "6n & bﬁ@%arbéat(%ter%ﬂrﬁe%md noved
to be adjGst etbrmrssel reecdpiomladical efh s ah ArfoWmy hé@ds i S Trn | ndexi ng
direction and to a direction indicated by an 10 arrow Z that is a cutting

direction, a ratdttSpitdt & ULORTASSS 3 cIRkRDIY HMRUSERG 4 hethpt ns e
housi ng 41 anghye el | r /RYs I IVAS] ' is not
shown, and a rcﬂ.aﬁlé%)ldggegfg&}r?o\fﬁ% ?f/?staeo ﬁfgg r%l?%%ry ﬁc?mé@zggﬁ%\et he

i | lustrated edsadistesd ta a/-diayed ofb iditeatied Usechrasatiwy roteliyt blade 43.

The al i gnnent ans 30 in,the .illustrated dicing machi ne_has a i nfrared
CCD camgr a. AsanrsTﬁ' V\?Iswe}ilﬁlq:idgl.r%fl%@ Ghd 9 %IPFEIC?‘F?CES?Y ARd

enbodi Ment 0 corprricke e aiassad te ckd fiolg 20 A idg, the-seyapicdps ygfer 2
which is a workpiece, a workpiece carrying-out neans 13, "a workpi ece
carrying neatsiafs 18 rotedmy medss tr5 el sPinidaimpsing Shrandng neans

16. The casseild kayed plaaebdohyA o GAREN Gl Sidkdlaihf il 4 Pl aced
y in an up and 2 own diréection by-a l'ifting neans that is not
shown. not shown, and a rotary blade 43 mounted to the rotary
spindle 42. 1In the illustrated embodiment, a V-shaped
15 Dblade is used as the rotary blade 43. The alignment
means 30 in the illustrated dicing machine has an
infrared CCD camera.

As shown in Fig. 11, the dicing machine in the
illustrated embodiment comprises a cassette 12 for

20 storing the semiconductor wafer 2 which is a workpiece,
a workpiece carrying-out means 13, a workpiece carrying
means 14, a cleaning means 15 and a cleaning and
carrying means 16. The cassette 12 is placed on a
cassette table 121 which is placed movably in an up and

25 down direction by a lifting means that is not shown.

A description is subsequently given of the
aforesaid back surface cutting step which is carried out
by the above cutting machine.

The tape 7 stuck onto the surface of the

30 semiconductor wafer 2 in the above tape sticking step is
mounted on a frame 8, and the semiconductor wafer 2 is
stored in the above cassette 12 in a state of being
mounted on the frame 8 via the tape 7. Therefore, the
semiconductor wafer 2 mounted on the frame 8 is stored

35 in a state of its rear side facing up.



A description is subsequently given of the aforesaid back surface cutting
step which is carried out by the above cutting machine. The tape 7 stuck
onto the surface of the 30 sem conductor wafer 2 in the above tape By NEV(W%
step is mounted on a frane 8, and the semiconductor wafer 2 is stored in
t he above cassette 12 in a state of being nounted on the frane 8 via the

tape 7. Therefore, t ] conduct or m)unt%g on the frane 8 is

stored 35 in a state of sisef LA e % E?]fz dpPunterd ney Blp 4£ amerp

sem conduct or swabeed 2atroantesieretmendd apds B 1 St BLOLRE SapEeded ef i ned
position of thg cassette 12 (the sem conductor wafer 2 nmounted on the

frame 8 will be'SisHHCIGusYeY ot en 2 Seoneirduer othenfeane 8 5will
hereinafter) ige tggﬁtgﬂ; 15 lg@(%rtyd %Q%e‘%‘:’s&’@‘?ﬂ%&}yi‘f%&eruf" and down

movenent of the cassette ta 21 by neans o g Treans that is
not shown. “The&its i fdesr cars yhrpahtt eanscd@rymvesobackoandidorymard to

carry the sem ctQr fer 2 positioned at the 10 carrying-out position
to a workpi eceﬁgﬁng}ch nagnda\r%oémlér.‘o‘%{‘?réterﬁ o%&%?s%?%rt?bﬁ? og%htbft'o t he
wor kpi ece pl amdarg ayfeald lisfiCiad ihrdd £ toP R+ tdgoRdsomyd on  chuck
112 of the above chuck table 11 by the turning novenent of the workpiece

carrying rreginé"ofzﬁpleﬁ?(? iqasr%ﬁmt. diepns sl s ueaven-badkl and t fereasdr pti on
chuck 112 11 st dhd Lok SLe,] SELIG oA, i po ey the Trare

8 nounti ng t he sem conduct or wafer Vi S
113 provi déd eanthengeok doshilte ol . toThe waditkki dad!®l ddi idadrédw@si g.

ZF?tion-held H%%éé%naﬁg%&ﬁﬁg%%}g%ﬂyafer %:Kf Hpen nmoved right bel ow the
gnnent means  30. hi&E Fal LTONIRE 1R)s5he HREFRIQFR bel ow t he
R AT R e it e
chuck 112 of the above chuck table 11 by the turning
movement of the workpiece carrying means 14, and its
15 front side is suction-held to the adsorption chuck 112
in a state of its back side facing up. At this point,
the frame 8 mounting the semiconductor wafer 2 via the
tape 7 is secured by a clamp 113 provided on the chuck
table 11. The chuck table 11 that has suction-held the
20 semiconductor wafer 2 is then moved right below the
alignment means 30. When the chuck table 11 is
positioned right below the alignment means 30, the
alignment means 30 detects the division guide lines 5
formed along the streets 4 of the semiconductor wafer 2
25 1n the scribing step, and the semiconductor wafer 2 is
moved to be adjusted to a direction indicated by an
arrow Y that is the indexing direction of the spindle
unit 40 to carry out precision positioning. Since the
tape 7 is stuck onto the surface (surface on the side on
30 which the division guide lines 5 are formed) of the
semiconductor wafer 2 in the above tape sticking step,
the rear side of the semiconductor wafer 2 faces up.
However, as the alignment means 30 has an infrared CCD
camera, it can detect the division guide lines 5 formed

35 on the top surface side which faces down.



25 in the scribing step, and the sem conductor wafer 2 is noved to be

adjusted to a direction indicated by an arrow Y that is the indexing

direction of the spindle unit 40 to carry out precision positioning.9Kihig

the tape 7 is stuck onto the surface (surf@ace on the side on 30 which the

division guide lines 5 are formed) of the “‘seniconductor wafer 2 in the

above tape sticking %éeg, the rear side of the sem conductor wafer 2 faces
Frga

up. However, as the EERE r nEUlE1BG baoowr ntear be EOPmegal®r @hal t Can

detect the divbgkbansdekdeel Lire 5 on the top surface side which
faces down. - 9 NOV 2004 12 Thgpga%gégggggPF%ﬁﬁ §F58€226588W9b§hﬁorned in

the back surf@é¥isfopheguidai tondust by wekehg2takopBuie + a8\ Sijon gui de
suction-hol di ng the sem conduct or

line 5 by novi e C .table 11 '

wafer 2 in a d?ggégﬁgnﬂgfgﬁﬂgcgﬁﬁdSB§lSHnQP?6RFXWﬁﬁ§F 2s ia eugdtdiregtion
direction. SAt indisapetinby &heaeubli RO+BY+t he Lo .hl ade 43 i.s set_fo be
made up to a pggition,of 20 to 50 pn1fron$t%§ éu%?gﬁéggoggfﬁ§t§PPeetAg
where the divistbh Boiler | the Sutsirgrhpdth@haotasy blatlbesbagk gsekf age

cutting step, pdenadd tiin v i rped_al ong _di vi si on guide line
5 in the back sur?ace&%f£%h% e%?%%%%u%fo%g ?e?SZPByfFH@ thgt BEYLBF&de 43

such that an Wicuthpostient as Wiehe ash@0div0s 568n Pguiaem the §Ugéace of the
street 4 is Ie%éfmg@e gﬁytthg gﬁpove 6 is thus formed al ong the division
guide 15 lines 5 TH such®d Minne™ (&t Rask svaifiaqsorauioning e, twe 20 to
50 pm frobdt hewsiring aymioddies Sid e riffed Sai&ld 44 Yol 0§ Sem copduct or
wafer 2 is conpletely divided at tﬁ% %nc%tg%%r?fﬁgs%ﬁ thﬁgeaiﬂn%fEthe

di vi si on gui dé'® I§He BRCk e fagr ebveremnenicorda tect wanet ngli at edeby 20

0 12, Loty RADN I A DR SRATHE 4R be o
of the chuck ft&bl5® MM farm cere isd fude senuans isdteeand [eppaied! ydor all

cutting groove 6 is thus formed along the division guide

15> lines 5 in such a manner that the uncut portion as high
as 20 to 50 um from the surféce of the street 4 is left,
whereby the semiconductor wafer 2 1s completely divided
at the uncut portion with the aid of the division guide
line 5. Then, the movements in a direction indicated by

20  the arrow Y that is the indexing direction of the above
spindle unit 40 and in a direction indicated by the
arrow X that is the cutting direction of the chuck table
11 are carried out sequentially and repeatedly for all
the division guide lines 5 formed on the semiconductor

25 wafer 2, thereby making it possible to divide the
semiconductor wafer 2 into individual chips 3 as
exaggeratively shown in Fig. 3. The divided
semiconductor chips are not separated from one another
by the function of the tape 7, and the state of the

30 semiconductor wafer 2 mounted on the frame 8 is
maintained.

As described above, in the illustrated embodiment,

by forming the cutting grooves 6 on the back surface
side of the semiconductor wafer 2 along the division

35 guide lines 5 formed by the scribed lines formed in the



the division guide lines 5 formed on the sem conductor 25 wafer 2, thereby
making it possible to divide the sem conductor wafer 2 into individual
chips 3 as exaggeratively shown in Fig. 3. The divided sem conduct®N0V 200
chips are not separated fromone another By the function of the tape 7,
and the state of the 30 sem conductor wafer 2 nounted on the frane 8 is
. mai ntai ned. As_described abaove, in the illustrated enbodi nent, by formng
the cutting grodvEsSs it H & ReNGRTMIME oL irf @ 2 heuskentbanduntot waf er

2 along the di'ﬁﬂgﬂhéﬁgﬁgnfg¥girgﬁ% Ugg : ribed lines formed in
the - 9 NOV 2(%14 13 streets 4 of t e%srrecﬁnfc ndlﬁéétc}#sevxglafelrsbzc%mge??\& uncut
portions are |S¥Raratest wicit tgw tdichobhftlies diond adrel yuideppiméeds g h t he

aid of the divj.sj. i de_ | i.nes to divjde the seniconductor wafer 2 into
i ndi vi dual chidﬁ?,l%% tlllleer e%%}“%%ﬁ“ﬁ’d’?‘%r Hi%e IH-2aMeHe U3 b ot he

width of bhe tSferetiys mhkfiorgTet Foddid1RUdRGE: HerddB, é@éﬂ&@“&uﬁtﬂdwf er
be reduced to

2. Therefore, as the width of the streets 4 can 0O ym or
| ess, a | arge®infhSestereds fs iomask drorthed soir fidwe f fidoe of the 10

sem conduct or gwafieond %'%Q)rh‘%{}&%z odHet LYl can_be.  enhanced. ln the
il lustrated enboolli r?é]ntu, the in |rv%ua#lﬁ%élf%%eér8Sdi%\1/1fed§]&%l§§7 P rjf'ihﬁg t he
hi gh reliabl estyeeitsg 4 gracoves rédalcery tichd (dipni o« des lidege 5 on the

back surface_sj wher e.t.he divisio uide lines 5 have been 15 fornmed in
the streets 4nok‘%%ﬁeogeﬁh&gﬁdﬁéﬁo?)%&f)gﬁ‘e? o s ur fagmhet tHe uncut

portions Hre lsefnicohbeeelar &afeld 2akage Heinddhe ﬂfdﬁ&%ﬁﬁg?%%ﬁ unli ke
s ‘hig

cutting by a point scriber or |aser beam the product vyi h and
hence, producfPiPPfegan bR Fhpr dldustrptadughbpdinmket20thel detistiddal

bl ade a5 shows. by o yocaat coenLin SPeAa o, by H Y P e B e 8 e
rotary bl ade grooves 6 along the division guide lines 5 on the back

surface side where the division guide lines 5 have been

15 formed in the streets 4 of the semiconductor wafer 2 in
such a manner that uncut portions are left. Therefore,
breakage or the like does not occur unlike cutting by a
point scriber or laser beam, the product yield is high
and hence, productivity can be improved. Although in the

20 illustrated embodiment, a V-shaped blade is used as the
rotary blade 43, a rounded blade as shown by a two-dot
chain line inm Fig. 1(c) may be used as the rotary blade
43.

When the semiconductor wafer 2 is thus divided

25 into chips, the chuck table 11 holding the semiconductor
wafer 2 is returned to the position where it suction-
held the semiconductor wafer 2 at the start, the
suction-holding of the semiconductor wafer 2 is released
and the fixing of the frame 8 by the clamp 113 is also

30 released at this position. Thereafter, the semiconductor
wafer 2 is carried to the cleaning means 15 by the
cleaning and carrying means 16 to be cleaned. The
cleaned semiconductor wafer 2 is carried to the
workpiece placing area 18 by the workpiece carrying

35 means 14. The semiconductor wafer 2 is then stored at a



43. \Wen the sem conductor wafer 2 is thus divided 25 into chips, the chuck
table 11 hol ding the sem conductor wafer 2 is returned to the positifn
where it suction- held the sem conductor wafer 2 at the start, t he™ 9 NOV 2004
suction-hol di ng of the sem conductor waferg2 is released and the fixing of
the frame 8 by the clanp 113 is also 30 released at this position.
Thereafter, the %eniconductor wafer 2 is carried to the cl eaning nmeans 15

by the cleanPh§9EHETRAPES ROSHEARE P8 thepEasrerted 12ThyY toecaned

semi conduct or ,¥eket e2el Bat@kingdole hB&nsWARKPI £CENBLAKI PFearea 18 by the
wor kpi ece carrying 35 neans&i4% %he senﬁgonductorgmg¢2§ gH?s then stored at

a - 9 NOV 2008emicppddeternivadérpdsivhich bist beepasdstitiedl Any tofhd ps

wor kpi ece carying-qQu ns._13.. Al though t.he, sem conductor wafer whi ch
has been divi%égggﬁgogggfggrmrgfaﬁngeﬁﬁgongﬁFSF ¥at&h &dn §PR%af’er by
the tape B b5addhaennt chibpsmiight bberuvbbadaagainrst e0rGh cahiker aaad

damaged during transpqortation as chips on the sem conductor wafer 2 has
been i ndi vi dudfT@98AVAYEANT TRANSPOItakeRnt RE SBAPEORBUEDS wafer 2 is

di vi ded into_séﬂ&@én@ﬁc%BEt%QQe?‘thgsdBEFHgiﬁagoﬁﬁﬁaWﬁ.Cﬁi§§ Ly general Iy
carried out in the prior art, spaces equal to the thickness Pabout 20 pm
of the cuttinBhbtade, awbenf shredehétmedncthrpwaf@nr Chesotliernideandntsi nce

chi ps obtained.according,to the_ dividing nmethod.of the present invention
are divided b§gfg?n$HgCPﬁBlggtVﬁﬁg BrgbggggGmaf l§8cwgﬁﬁ 1¥ncut portions
are left 1ty thenevblipgchraded é3tasndeser ppedrabovs, shheedi wgthad g faces
are substantially contacted to each other. Therefore, the tape 7 is bent

downwar d due tBesERichBeght (8Pouke20sEpar af e@ihehrpstingebdipgiet R&echi ps are
e, ) ekoPReReElfLLS sl hnd Serbi oflnd! Lindeshats
obtained according teo the dividing method of the present
invention are divided by forming the cutting grooves 6
15 such that uncut portions are left by the cutting blade
43 as described above, the divided surfaces are
substantially contacted to each other. Therefore, the
tape 7 is bent downward due to self-weight of the
separated chips, whereby the chips are rubbed against
20 each other in a center direction.

It is desired to prevent adjacent chips from being
rubbed against each other during transportation. To
prevent this during transportation, the interval between
adjacent chips is made large and the following measures

25 are conceivable.

The first measure is to increase the interval
between adjacent chips by holding both the frame and the
tape stuck onto the chips with a frame such as an
embroidery frame to stretch the whole tape. The second

30 measure is to increase the interval between adjacent
chips by turning upside down the frame mounting the
divided chips via the tape to invert the surface having
the chips so that the tape 7 is bent downward by the
self weight of the divided chips.

35 As described above, according to the first



[ [ [ t this during
rubbed agai nst each other during transportation. To preven
transportation, the interval between adjacent chips is made |arge ggj EQﬁM
fol | owm ng neasures 25 are conceivable. The first nmeasure is to incrf
the interval between adjacent chips by hq%glng both the frane and the
C

tape stuck onto the chips with a franme su as an enbroidery frane to

: : : |
tretch the whol e tape. The second 30 neasure is to increase the |Qterva
bet ween adj aceﬂ’E‘boém[ﬁB@tbyft PRI Rgeapstdényennibhe hfaee Fﬁ@nﬁﬁ!@gstﬂg@ -

i vi ded chi ps M he: e ' he _surface having.  the chips
?hgltgpe 7 Ps %%%?Edgﬁgégr8}gyk?%§gaséyfdﬁéwéﬂﬁ Bgetﬁﬁg&Pﬁﬁdédn@ﬁlps. 35 As
descri bed abov@loagcthei agreetshenfthst su9hEMa084 1RceqbpdipgAt,-of 1 he
present inventigp after _the division guide [ines are formed by draw ng
the scribed Ii%esera?%ﬁgt%ﬁetgP?eéFsSBﬁckh@n§9rib@esuffahe sénibenduct or

' ' fer
waf er and Bhe samtcosdsttek 9aEOrt hensuefare,of (Fhg, 8 Semiconductor wafer,
the cutting graﬁges are fornmed in the b%gﬁ %gr?acevo Sﬁg §8ﬁP88nchtor

waf er al ong t He'® PRFK| Bar faceeof | hee semhcohdbc uoe Uapert hopsgakgel ef t,

wher eby the sef tor. waf ' lvided into chips by the uncut
portio%s beingﬂ%onp ete yl%%pg%%%% U b nehRk E@C%Fd88¥t%ﬁ85dﬁﬁﬁsﬂ6ﬁtQU|de

lines. This makesreby pdssidimicdmdgsedt |vaf&duce af@i&ggtgﬂgg %Hgggtggetsh
to be forned n the surface, of the sem conductor wafer. erefore, a t he
width of the stteetiCTarPPetidiReing aomplerely | separated awhehntunber of

chi ps canlbe faardresk amd rﬁ@ﬁ{ﬁpﬁ@{dé%h@%geﬁ}ﬁ%t uaé{egs(rj .gfer and hence,

roductivity can be inproved. Further, in't . . , t
gem’ conduct Xr tRafBreatsl Winadier i the windlilviofiathe hi psedys £67Hé Ngotheghi gh

i [ i de of the sem conductor
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sem conduct or the width of the streets can be reduced to 10 ym or less,
a large number of chips can be formed on the surface of

15 the semiconductor wafer and hence, productivity can be
improved. Further, in the illustrated embodiment, the
semiconductor wafer is divided into individual chips by
forming the high reliable cutting grooves on the back
surface side of the semiconductor along the division

20 guide lines formed in the streets of the semiconductor
wafer such that uncut portions are left. Therefore,
breakage or the like does not occur unlike cutting by a
point scriber or laser beam, product yield is high and
productivity can be improved.

25 A description is subsequently given of a method of
dividing a semiconductor wafer according to the second
embodiment of the present invention with reference to
Figs. 4 to 6.

The second embodiment shown in Figs. 4 to & is the

30 method of dividing a semiconductor wafer of which the
surface has a plurality of chips sectioned by streets
with a metal layer formed thereon.

The method of this embodiment shown in Figs. 4 to
6 comprises a scribing step in which a division guide

35 line 5 is formed by drawing a scribed line along street



waf er such that uncut portions are left. Therefore, Dbreakage or the |ike
does not occur unlike cutting by a point scriber or |aser beam prodngvzw‘
yield is high and productivity can be inproved. 25 A description is
subsequently given of a nmethod of dividing a sem conductor wafer according
to the second enbodinent of the present invention with reference to Figs.

4 to 6. The se . odi pent 0 in Figs. 4 to 6 is the 30 nethod of
di viding a seﬁ?gﬂﬂﬂgg?%? ag %?gg?gg%?%% ?ﬁépss%rf%ﬁ%e aSn atPe uFur fage of
chi ps sectionesf by sémpessdustdh var@tad hayess (Whiee Lher eQpsadhen gt hod
of this enbodi mrent shown in Figs. 4 to 6 conprises a scribing step in

whi ch a di vi sidigtA Hel2Bsr | tnef ormad f oheperhy @9 asheigh aikcFideds (&he ?I ong
9NOV20 i o i ' {
of o of o HULRIAS SO PALCET SIS 7 L TESCRTGhES SHE' 20°

of a sem conductor wafer ce has y
forned t hePeorsufachowh tie FBenidémjyuctar tapkestl ckaningt epe i diwhsthn a

tape 7 is stuck onto the urface of the sem conductor wafer 2 having the
di vision gui o%mlcﬂzﬁgljsn? o‘%n)i%mf'ef‘l O eI SOV PR FHY. P49 b) 4 (Bhd and back

surface cuttingaeH Qfud Faddi Gl €1 d | 9 DOUen foil Scud O B gt Hotdes bagk
surface of the sem conductor wafer 2 "along the division guide line 5 as

shown in Fig. fed in |the hark spoviacrsef i teel senhoendictdyidaher a2
sem conduct or

is carried ouaﬁnyefd t‘ﬂ{e@\gg%‘b%%lgé?%%%h@c%%% %Sn ri%‘i%gelsrgﬁoﬁ?\! |n?1!:‘|3 Ei gg( a)7
to 10 in ihe sarke ndmabas tdesahiived desthiodest 1bivtdidgng step shown in
the surface SPROTEIRIAE iRt v Rt cFibs 1o med on the surface of
the seniconductor waftRy dibiPkaedridih 1 essylr & Goptactepfridie roller
scriber 25. out by the above-described scribing machine shown in

Figs. 7 to 10 in the same manner as the above-described

15 scribing step shown in Fig. 1(a). At this point, as
shown in Fig. 5, the metal layer 4a formed on the
surface of the streets 4 between the chips formed on the
surface of the semiconductor wafer 2 is broken by the
pressure contact of the roller scriber 25.

20 After the division guide lines 5 have been formed
along the streets 4 of the semiconductor wafer 2 by
carrying out the scribing step, the tape sticking step
shown in Fig. 4(b) is carried out. This tape sticking
step is identical to the above-described tape sticking

25 step shown in Fig. 1(b).

After the tape sticking step has been carried out
as described above, the back surface cutting step shown
in Fig. 4(c) is carried out. This back surface cutting
step i1s carried out by the above-described dicing

30 machine shown in Figs. 11 and 12 in the same manner as
the above-described back surface cutting step shown in
Fig. 1(c). By carrying out the back surface cutting step,
the semiconductor wafer 2 can be divided into chips as
exaggeratively shown in Fig. 6.

35 As described above, in the second embodiment shown



20 After the division guide lines 5 have been forned along the streets 4
of the sem conductor wafer 2 by carrying out the scribing step, the tape
sticking step shown in Fig. 4(b) is carried out. This tape stickingN0¥tel
is identical to the above-described tape sticking 25 step shown in Fig.
1(b). After the tape sticking step has been carried out as described
above, the back surface cutting step showmn in Fig. 4(c) is carried out.
Thi s back surfide& gt ihdgo s&.ep:h% dﬂavrlrsm aptidy Yiveesbbvaerdesernded

di cing 30 machj nd 12 i,n the sane nner as_ the
above- descr i bed&g]ack sur%{a%:eg ﬁt %i ng SE “g'b% THLERRAVGERY WaSLE of ryi ng
out the back siurfaoeh cuttdngisttethd hl%tSﬂfﬂlC‘a{yEiUCJIé)rbﬂ@&% By Cae be di vi ded

into chips as eratively shown in Fig. 6. 35 As described above, in
t he second errbré’gﬁr?é”'r; THRGT -NOBBDEEr qqﬁml‘g’s IR B, 6 tdee dﬁﬁ?/lirsed)n

gui de lines 5 iaf @ HoWmRY: A:angd e SEH@%&&J@%P%{{% rgpguct o

wafer 2 in such a way that the netal |ayer scri ber

25, and the cmfta r@.@sa@msglacm é ifreysreéd s H rtHate Lhﬂllkt spmfﬁccmsnfaﬁ@e

sem conduct or tt w\%}!‘ea t he division .gui de | ines 5 such that uncut
ef

portions are tthl?e W RS a5 CBMIttY separat ed
with the aid @bﬁdﬁaﬂﬂdHW$ﬂH1ﬂﬂé(¥id'dﬂﬂtﬂétdlviyﬂﬁdkhﬂfﬁb5%?&&@“9%95

wafer 2 into individual chips. 10 Therefore, the rotary bl ade 43 does not
contact the méfdliderjdie PEHEPIHATRE stofas @ 4nt,4xz:c1mcuimgiqﬁl tdeips.

formatiomof  anelir s et e R30S DladNe JIR! Alond AYerfy the

rotary bl ade 43 can be prevente oVE, d of
dividing a 1®e§@d1d@0@acﬁ@mmﬂdf@m.ateommnayﬂmo4theAseomﬂdn@ﬂbodkﬁ&nt of
the present inyventiaqn, er .the division guide.l |eﬁ§& are faormed by

drawi ng scri be&rf"aﬁégnal ng W& TsCPHSRS R (Hhe frr Srdtade 198y drhe et

thereon, of theyer by the rotary blade 43 can be prevented.
As described above, in the method of dividing a

15 semiconductor wafer according to the second embodiment
of the present invention, after the division guide lines
are formed by drawing scribed lines along the streets
with the metal layer formed thereon, of the
semiconductor wafer and the tape is stuck onto the

20 surface of the semiconductor wafer, the cutting grooves
are formed in the back surface of the semiconductor
wafer along the division guide lines such that uncut
portions are left, whereby the uncut portions are
completely separated with the aid of the division guide

25 lines thereby to divide the semiconductor wafer into
individual chips. Therefore, the cutting tool for
forming the cutting grooves does not contact the metal
layer formed on the streets. Accordingly, the formation
of a burr caused by the breakage of the metal layer by

30  the cutting tool can be prevented.



sem conductor wafer and the tape is stuck onto the 20 surface of the

sem conduct or wafer, the cutting grooves are formed in the back su_riﬁwmﬂz
t he sem conductor wafer along the division guide |ines such that un
portions are left, whereby the uncut portildns are conpletely separated
with the aid of the division guide 25 lines thereby to divide the

sem conduct or wRi€risnéPaikBdi ygdual chips. Therefore, the cutting tool for
form ng the cutting grooves does not contact the metal [|ayer fornmed on the
streets. Accordingl y* Beehedreofitdbnidiig sa memicmdberk diy water edkage of

the netal |ay h [ N ool _can be prevented. - 9 NOY 2004 . 18
What is cl ai nee&dh?és(hs%léAS?rgfééé o?gdgvﬁ)g‘f‘?@ﬁa{tgeﬁc tﬁfrc*i/%r@rdz?ﬁ?
whi ch the surfsteeées, aiptor dhdiyiehal hipEpseEh Onash izt r8Lthat Nt O

i ndi vi dual _chips, .characterized in that 5 said nmethod conprises: a scribing

step in whidch Y9 ORI CRMPTHE8Sare formed by drawing scribed |ines

along the streets ony tdier;15ikd aEe.9f 5 S Al )+ vaf ar.; e
sticking step in which a J'Eapeg);i S s u%rﬁq%rﬁicg?@féﬁr%éb%fﬁﬁl\ag%e%ﬁgﬁgné% ai d
di vi si on gui deformRd Bwrdpawingesenibedfl smsl alama otk cttreaeraf en; taed a

back surface | step.in.which cuttin rooves are fornmed in the back
surface of sai%ﬁ'{ffs%gn% cc})ﬁd%%%rs%@ﬂ‘%?nci%ﬁf% H&foe&r’bit of uncut portions 15
are left along said aitdpss antipkdey |48, 1raRkidY o hedeorimmisitapkobnsai d
cutting g oves},tﬁ]sal d _uncut portions are conpletely separated with the aid

of said divi ditth SHFTRFS i BRELRD I LW P g idshduinesr fzomesdier into
i ndi vi dual chiftfereon,Thor Med 90k G i Byd bt 3P Cplyict or waf er

according to claim1, wherein said division gurde’lines forned in said
scribing step are faérhafkhsurfage mmrttamy step in which cutting

grooves are formed in the back surface of said

semiconductor wafer such that a bit of uncut portions

15 are left along said division guide lines, and:

by the formation of said cutting grooves, said
uncut portions are completely separated with the aid of
said division guide lines to divide said semiconductor

20 wafer into individual chips.

2. The method of dividing a semiconductor wafer

according to claim 1, wherein said division guide lines

formed in said scribing step are formed by a scriber and
25 said cutting grooves formed in said back surface cutting

step are formed by a rotary blade.

3. A method of dividing a semiconductor wafer, of
which the surface has a plurality of chips sectioned by
30 streets with a metal layer formed théreon, into
individual chips, characterized in that the method
comprises: .
a scribing step in which division guide lines are
formed by drawing scribed lines along streets on the

35 surface of said semiconductor wafer;



25 said cutting grooves forned in said back surface cutting step are
formed by a rotary blade. 3. A nethod of dividing a sem conductor wafer, of
whi ch the surface has a plurality of chips sectioned by 30 streets_'qqy 04
metal layer formed thereon, into individdél chips, characterized i a
the nethod conprises: a scribing step in which division guide |lines' are

formed by draw ng scgi | ] treets on the 35 surface of said
seni conduct or waf er; 51g§ge Qéﬁggk%%%esg ape ‘@FT ihd WS ST P ape
is stuck onto thbesanféeeehfavnggssad dd ik vd Soonpeitalel 1 heesedanamgd

t her eon, of saig seniconguctor waf er; and a back surface cutting step in
whi ch cutting t5e5F8BveSfafald oFABCIRMAYROD AE S fare of sai d

sem conduct or wafer gugh- | t - r-'gﬁﬁ- re . left along said
di vi si on gui de lines, and]:E k%%/rﬁ% fco@%%%to SlEadI cuc[r?icﬁlgttgﬁ%ves, sai d
10 uncut pdrtigneowes avepfetméy Imparattetiniguridve abfl $§idsaid division
guide lines to_d]vVi Ld_sem.conductor. wafer into individual chips. 4.

The net hod of 8?@¥%$§%a§£§£n§§%§ﬁu%?%$ WRREra IR G cohr HRFEYE t BOET HPRS 3,

wherein said daybsieptOsléegl 888 qieLgE6ni Husasdissesbiggastep are forned
by breaking said netal |ayer fornmed on the streets by a roller scriber

and said cutting grooves forned in said back surface cutting step are
formed by a rotary Bladee #hrmation of said cutting grooves, said

10 uncut portions are completeiy separated with the aid of
said division guide lines to divide said semiconductor

wafer into individual chips.

4. The method of dividing a semiconductor wafer

15 according to claim 3, wherein said division guide lines
formed in said scribing step are formed by breaking said
metal layer formed on the streets by a roller scriber
and said cutting grooves formed in said back surface
cutting step are formed by a rotary blade.

20



