4 JANUARY 2007 1 METHOD OF DI VI DING A SEM CONDUCTOR WAFER Field of the

I nvention The present invention relates to a nethod of dividi ng JJaARUARY 2007
sem conductor wafer having a plurality of streets formed on the front
surface in a lattice formand a circuit forned in a plurality of areas
sectioned by the plurality of streets into individual sem conductor chips.
10 Description of the Prior Art In the production process of sem conduct or
devi ces, for exanpl eMEBHEOD cohdDTV? DD INGiI HpSSEMECONPUAERR WARERY formng a
circuit such as IC, LSI or the like in a |large nunber of areas sectioned by
streets (cutting lines) fornmed on the 15 front surface of a substantially
di sk-1i ke sermjcorpugt athe Waheintijbra | attice formand by dividing the areas
having the circuit formed therein along the streets. A dicing nmachine is
general |y used as {The BreFERhglmeemtHen figladias gPny I%?tlmrpéo gueddrgvaf er,

and the dgci i S t t | ade
having a thic ﬁgglg'lao%?u%%rg%t e’igg% ﬁgﬁﬁ @déﬁ)n%q{:roé’%'ts{ oo\rll"q %EF%Sggrgb%‘g% aged. ,
and wdely usedhenfebactsucfapplimrceéatstuck asrmedndilaae irebeéphooeseand

personal conputers. A bonding filmfor die bonding,_ havipg a thickness of

25 20 to 40 Pdhd R dey Pénﬁ‘%e%ﬁ)lsﬁcﬁll&‘é‘efie@f sl Rl Tk &S §treghered to

the back surf@gaes i0fq it Ram LA HRItOH Rhigs . that the sem conductor
chi ps can be ‘bonded to a wiring frame for supporting sem conductor chips

t hrough the bonding film by heating. To adhere the bonding filmfor die
bondi ng ;g SWWM conductor chips, the bonding
filmis he e sem conductor wafer, and the
sem conduct or waf errni $heUpréidutdotlblrbBeskl agesam@Bendibeost aeeisesprmed on
the front surface, ether with the bonding filmto form_sem conduct or
chi ps havi ng ftq{eeggrﬁgic[]ﬁg semiconductor chips are manufactured by forming
a circuit such as IC, LSI or the like in a large number of
areas sectioned by streets (cutting lines) formed on the
15 front surface of a substantially disk-like semiconductor
wafer in a lattice form and by dividing the areas having the
circuit formed therein along the streets. A dicing machine
is generally used as the dividing machine for dividing a
semiconductor wafer, and the dicing machine cuts a
20 semiconductor wafer with a cutting blade having a thickness
of about 20 um. These semiconductor chips are packaged, and
widely used in electric appliances such as cellular
telephones and personal computers.
A bonding film for die bonding, having a thickness of
25 20 to 40 um and made from a polyimide resin and the like is
adhered to the back surfaces of the semiconductor chips so
that the semiconductor chips can be bonded to a wiring frame
for supporting semiconductor chips through the bonding film
by heating. To adhere the bonding film for die bonding to
30 the back surfaces of the semiconductor chips, the bonding
film is adhered to the back surface of the semiconductor wafer,
and the semiconductor wafer is cut with a cutting blade along
the streets formed on the front surface, together with the

bonding film to form semiconductor chips having the bonding



4 JANUARY 2007 2 filmon the back surfaces adhered thereto. Since the
bonding filmfor die bonding is already adhered to the back syyARURRY 2047

t he sem conduct or chi ps when the sem conductor chips are to be bonded to
the wing frame for supporting sem condugtor 5 chips, a bonding work is
carried out snoothly. However, since chippings or crackings are produced on
the cut surface of the sem conductor chip at the tinme when the

seni conduct of idafen the lwagk wurlfacks adheyed)thleagdoas Siesetinscbordbng, the

00 O S FEL A% BB tRE 0P R RSl GG hed e

i nfl uence of or €, e sSize O

sen conduct olofCBhe d&mid@Etieetor IOhd por wpent tind mildehdioteat ehipst fice
sem conductor chip increases, thereby causing a reduction in productivity.
Further, cuttiongevianded &0t thagmed L fRO of Ve SUPPOBItdRY SRBLICABILFEPE i s

limtatioa t : fee : h . WGQ@N hi ps are
contanina?edqgéggdt%c%P%gﬁﬁ&gggr%bg%mkgﬁgfggrkggpggﬁﬁgéégﬁeen made to cut a
sem conduct or waf eHolygveppl yinge aHiggamdseam at ankisgs eates prasiudiesicbmsed by
JP- A 6-120334, for exanple. 20 In the .nmethod of cuyttin seqm.conduct or

waf er by usi e 8%%8?%%%?&%%‘? ésE?“’slc??d‘qourﬁq%ﬁgblpoﬁ%nfac@ﬁspbwec‘f’%%ﬂs, no
cut chi ppi nggnar gcRiiednatet cdnNdaltle figedukata tharnke cudeGplyebakee hgcause

t he sem conductor wafer is cut by agglylng a | aser beam along the streets.

25 Wien the s@scadbedcabovgaf dhej yidshpefdearbedtiraes iEndeti H@apbout

sem conduygctor. chi ps by applying a | beamto it alang the streets, a

| aser be §n hadi Y +'é|%%r}£]ed%r‘{l‘%v9n 8?%? 8 g%ﬁcgoofﬁ‘d't i PEUTEECFBr ned on
t he sem cond@tiegiefowef,ewvhén rhle sukzkeoifdeaepe skyikeaducAocortiipglig, this 30
invol ves a problemthat a bonding filmfor die bondi n%Fadher_ed to the back

surface of tﬁ@délé’ﬁidcoﬁaﬁc&%ﬁp%‘fg?n CdnhBE PErer%idb dEoFRTREPRIREHOT he

sem conduct Ol MRS Bficreases, thereby causing a reduction in productivity.
Further, cutting with a cutting blade involves problems that

15 there is limitation to the feed rate and that the

semiconductor chips are contaminated by cut chippings.

Meanwhile, attempts have been made to cut a
semiconductor wafer by applying a laser beam along streets
as disclosed by JP-A 6-120334, for example.

20 In the method of cutting a semiconductor wafer by using
a laser beam, there is no influence of nicks or cracks, no
cut chippings are produced, and the feed rate can be
accelerated because the semiconductor wafer is cut by
applying a laser beam along the streets.

25 When the semiconductor wafer is to be divided into
individual semiconductor chips by applying a laser beam to
it along the streets, a laser beam having relatively low
output is used so that circuits formed on the semiconductor
wafer do not suffer damage by heat. Accordingly, this

30 involves a problem that a bonding film for die bonding adhered
to the back surface of the semiconductor wafer cannot be

divided together with the semiconductor wafer.

Summary of the Invention



Summary of the Invention 4 JANUARY 2007 3 It is an object of the present
invention to provide a method of dividing a sem conductor wafgyangARRbBbe Of
separating individual sem conductor chips fromone another by breaking a
bonding filmfor die bonding correspondi gg to 5 the sem conductor chips
after the sem conductor wafer is divided into the sem conductor chips by
applying a | aser beam along the streets of the sem conductor wafer having a
bonding filmfor diteiboradi nhjadhepEdthe phesbmtkisueftitenttbermofvide® attain
t he above object, .accor d?@% Q _the presen i_nvention '§ provi ded

, 1 h
a method of & WHRG &°F lb&ﬁ‘(?u@t 5F“Vv§f3t8fluﬁg9?n§a eﬁl’uFﬁtP?E;go,P streets

formed on thedarertinguihaseiiad sahitsrdioisr Ml Eroaubhel SidEer N a
plurality of areas sectioned by the plurality of streets, into individual
sem conduct oPYchrgakisenphiagidigng £3.1a Behdiig) bondhngdrerragrspdpneftadheri ng

a bondings fi e f0h i Rending, gl hehack suctaseophnle, seakegnduct or
waf er; a protective adnestve tape-affixing step of aftrixing an exiensible
protective adiiedided impe the $aeisonduotot ket ip2topapgilydniki d Magkrt beam

sem conduct or wafer having the bonding, filmadhered to the back surface

thereof; a didoBINGhe BdE G SuP & itdhenSeT HeCRENT toh HaLesr NEF T @ bopding

| ndi vi dual sqqiGoRdiChle BBHBSNGY AARBLKNGoALhESEECREA £ ALONNA S, BI T eet s
fromthe front surface of the sém conductor 25 wafer affixed to the

protective adhesi vBot aptain badibayé idhnanteakicegrsiiag 6 bhearegente
adnesi Vet apd BTGB SHELEe FobReTisong BERELAGoF! Py ARA%aSsemi conduct or
chi p renovi ngestieRndlucterovhfigrtiievidd sSphueandugtof sdvicpsshavingdide broken
bonding filmaffixed thereto fromthe protective_ adhesive tape. )

the front surface in a lattice form and a circuit formed in

a plurality of areas sectioned by the plurality of streets,

into individual semiconductor chips, comprising:

15 a bonding film adhering step of adhering a bonding film
for die bonding to the back surface of the semiconductor
wafer;

a protective adhesive tape affixing step of affixing
an extensible protective adhesive tape on the side of the

20 bonding film of the semiconductor wafer having the bonding
film adhered to the back surface thereof;

a dividing step of dividing the semiconductor wafer
into individual semiconductor chips by applying a laser beam
along the streets from the front surface of the semiconductor

25 wafer affixed to the protective adhesive tape;

a bonding film breaking step of breaking the bonding
film for every semiconductor chip by extending the protective
adhesive tape to give tensile force to the bonding film; and

a semiconductor chip removing step of removing the

30 semiconductor chips having the broken bonding film affixed
thereto from the protective adhesive tape.

The above bonding film adhering step is carried out
by placing the above bonding film on the back surface of the

semiconductor wafer and pressing the bonding film against



The above bonding filmadhering step is carried out by placing the above
bonding filmon the back surface of the sem conductor wafer angARUARS 200Gy
t he bonding fil magainst 4 JANUARY 2007 4 the back surface of the
sem conduct or wafer under heating at a tenperature of 80 to 200C. The above
protective adhesive tape is adhered so as to cover the inner opening of an
annul ar support frame. Further, it is desirable that 5 the above protective
adhesi ve t apeheadbazxkpsupdaice toifathiet semadbeduohorswaéduceddby heaexher nal
stinmulus, and. the external _stiimlus i iven th rotectiive, adhesive
tape to redu® 3 (ETRFIESRT &L ¢ 4 %é) 6 1 e&rﬁ?eagﬂges@r‘? BhbEEor chips
havi ng the berghdad vd el fiisx gdinldretese hE0Rbt BevBrotREt iMBetOopaheayVe tape
in the above semi conductor chip renoving step. Brief Description of the
Drawi ngs Fi g®f apagnantal (9)peekt diragicansFehbhkehg ithdshdrailngblei thaktdheri ng
step for adherjn ondi Is te b i 5 S ace of
a sem consucftrohre \%Egé’lr% E%O{E%gft&ik’?i é?hagiﬁ%tﬁ%&gé g%cso:adip%g)pie%% hgﬁéFegé%t
i nvention; Fiaglhe3iioh bs peydrect by arverveshalstg m 1Sisht endftanexestrasi bl e
protective adhesive tape being affixed on the side of the bonding filmof a
seni conduct ors WA ShaTi AEVaR behdiFgPEOtEFE AV SRR @S YR taRe E&ckegH?Face
thereof in thePrapneetibhearatiest e taPe ldvexithe sbRRcbAdLBe oS ¥hihag
met hod according to the present invention; Fig. 3 1S a perspective view
showi ng an eXwvilng theabondsey fidamarfddhiedet heretarfnamgheuprohectivedi ng
step in e 25 di.viding nethod according to th resent_invention; Fig. 4
758 bl ot iR e aRa . AR, AR ORI e AR ERE TR FSTRIAg FRER beam
application neans provided in the |aser beam machine shown in Fig. 3; Fig.
5 is an enlarged sectional view show g an exanple 30 of the dividing step
e g [1C]

= )
2P EAyCHY H e Y= A XN

in the dividi®gS8

Figs. 1(a) and 1(b) are diagrams showing the bonding

film adhering step for adhering a bonding film for die bonding
15 to the back surface of a semiconductor wafer in the dividing
method according to the present invention;

Fig. 2 1is a perspective view showing a state of an
extensible protective adhesive tape being affixed on the side
of the bonding film of a semiconductor wafer having a bonding

20 film adhered to the back surface thereof in the protective
adhesive tape affixing step in the dividing method according
to the present invention;

Fig. 3 is a perspective view showing an example of a
laser beam machine for carrying out the dividing step in the

25 dividing method according to the present invention;

Fig. 4 is a block diagram schematically showing the
constitution of a laser beam application means provided in
the laser beam machine shown in Fig. 3;

Fig. 5 is an enlarged sectional view showing an example

30 of the dividing step in the dividing method according to the
present invention;

Fig. 6 is an enlarged sectional view showing another
example of the dividing step in the diving method according

to the present invention;



present invention; Fig. 6 is an enlarged sectional view show ng anot her
exanpl e of the dividing step in the diving nethod according tgjaReaRY28&Nt
invention; 4 JANUARY 2007 5 Fig. 7 is a perspective view of a protective
adhesive tape extending device for carry ng out the bonding film breaking
step in the present invention; Figs. 8(a) and 8(b) are diagrans for
explaining the 5 bonding film breaking step in the dividing nethod
according to the prigsehtis rveerispectivg viewsof aparpitektenbaadkes seet i onal
view of a sem conductoy. wafer .subjected to.the bonding,fil.mbreaking step;
and 10 Fig. © TOEe SR R e o A SR a: PR S by

di vi di ng t he rgeEkdondyaleyy aftele By dshaitdijvvdnitdonyet hod according to the
present invention. Detailed Description of the Preferred Enbodi nents 15 The
net hod of dividi ngFd98eniBdndadtos (Raf BFcadddpapriy P65 §XpitaiBipgdthe

embodi meng ofy 4 t1,4 ' q s i I et aj A
referencegtobthe a cgﬁgn?/lfﬁééﬁ%é%%ﬂgslh EI gegs. 1%5@%3&%8%5%1(%1‘%%&;3@
show ng an exanplhe p@e@es@nt heveodiong fil m adhering step of adhering a
bonding film for di.,e bgnding to %he back surface gf. a_sem,conduct or waf er
in the dividing nmefAdd flﬁhg BRELdAd FRYEROEEnSeRFGONAL(¥1eFsCh Ber specti ve

view of a Se@é&&&%ﬂu@td&a%rferlguﬁﬁ'écﬁeéowiﬂgefbioln@iln%; fEQELmdbﬁeQEﬂﬁU;ng to
be adhered to 25 the back surface of the sem conductor wafer 10. A
plurality of sstapsetendl01 are formed on the front surface 10a of the

o uralit30of ar eas aber BB ByeeRBestiry PGV RE L Binaethiys oy hFEY 1N
mat eri al thatfdrnethathy Hiotdanpothe nde®iconductor wafer by the dividing

method according to the present invention.

{led - - 4 rerred Embod

15 The method of dividing a semiconductor wafer according
to a preferred embodiment of the present invention will be
described in detail with reference to the accompanying
drawings.

Figs. 1(a) and 1(b) are diagrams showing an example

20 of the bonding film adhering step of adhering a bonding film
for die bonding to the back surface of a semiconductor wafer
in the dividing method of the present invention.

Fig. 1(a) is a perspective viewof a semiconductor wafer
10 and a bonding film 11 for die bonding to be adhered to

25 the back surface of the semiconductor wafer 10. A plurality
of streets 101 are formed on the front surface 10a of the
semiconductor wafer 10 in a lattice form, and a circuit 102
is formed in a plurality of areas sectioned by the plurality
of streets 101. A filmmaterial that is made from a polyimide

30 resin and has a thickness of 20 to 40 um may be used as the
bonding film 11 for die bonding. This bonding film 11 for
die bonding is placed on the back surface of the semiconductor
wafer 10 and pressed against the back surface of the

semiconductor wafer 10 under heating at 80 to 200°C to be



30 resin and has a thickness of 20 to 40 mmay be used as the bonding film
11 for die bonding. This bonding film11 for die bonding is ph3aaRAIARY 26¢¥
back surface of the sem conductor wafer 10 and pressed agai nst the back
surface of the sem conductor wafer 10 urgler heating at 80 to 2000C to be 4
JANUARY 2007 6 adhered to the back surface of the sem conductor wafer 10

as shown in Fig. 1(b). The bonding filmfor die bondi ng is easily broken by
appl yi ng rel eﬁélm%ﬂ simltthe dsil sUrdRce oAf the srBiEoRAUREOK Wi eX 18

adhered to thg Raek, SYLf fig ?EQJ.t%esgﬁhﬁ% Uet o f@g{]ielgoinﬁitn%eigbove
bonding fil m adhering step, ah extensible protective adhesive tape Is
af fi xed to theasilde lmfokdre horagiply ifnd melhtddiedyvedmad 1t henshdek fenckace of

t he sem conduct or er 10 rotectiy dhesiye tape affixi st . This
protective adhesivé the : lﬂgn%lﬁlf‘ég 1% agg‘e&ﬁ%&(o Fh@ FHﬁ%E%?m 11
adhered tg thee thacksidAtfiiod Rteam oondpaiy WFRY bHAdi%d 18 1hOP

surface of the extensible protective adhesive tape 14 which i's a synthetic
resin tape sudhesing \dtsp, dil eittnsidpe gomdregtiiye wsesdyea tdips g t ape

and adhered so.as_to .cover the inner.15. opening of an,annular .suppert frame
13 as shown iarFlﬁ—%’bgé)ZFo ti’elJ\?Jtdaepé) éc\ﬂenémlton%émﬁr 56&%‘&3% ﬁgk{eirfeg gghgéleon i's
reduced by adaetimfdcstdimdnes ssicivasivdtioawadet radiptotertdrvd he | ke

is used as the_extensible protective adhesive tape 14. After the bonding
film 11 adher¥hesiihEaBaAE Srimgetep)d- of Th HePEehrEsAYEAHICHAIRFARO i s

af fixed 49 the40p fchasesof, fﬁi%fcﬁ@%&h&irﬁ Q9GE EY%&%‘P@&‘&% Lage 14

adhered on the support franme 13 in the protective adhesive tape affixing
step, the di\hailngusifepectt dhe sempcomduceor eaferct Ortovahertopléunfiacreg t he

protective adhesi.ve tape 14 affixed thereto, 25 . ntq indiyvidyal .sem conductor
chips by applSfi ng'& ef’gcg S POt e athssds 16PS &%%C@d 2 A
| aser beam maghitieedif resihytfige GilcH B diiinglngh3bERde tape generally

used as a dicing tape and adhered so as to cover the inner

15 opening of an annular support frame 13 as shown in Fig. 2.

A UV tape having the property that its adhesion is reduced

by an external stimulus such as ultraviolet radiation or the

like is used as the extensible protective adhesive tape 14.

After the bonding film 11 adhered to the back surface

20 of the semiconductor wafer 10 is affixed to the top surface

of the extensible protective adhesive tape 14 adhered on the

support frame 13 in the protective adhesive tape affixing

step, the dividing step of dividing the semiconductor wafer

10 having the protective adhesive tape 14 affixed thereto

25 into individual semiconductor chips by applying a laser beam
along the streets 101 is carried out.

A laser beam machine for carrying out the dividing step
for dividing the semiconductor wafer 10 into individual
semiconductor chips by applying a laser beam along the

30 streets 101 will be described with reference to Figs. 3 and
4.

The laser beam machine 1 shown in Fig. 3 comprises a

static base 2, a chuck table unit 3 which is disposed on the

static base 2 in such a manner that it can move in a direction



for dividing the sem conductor wafer 10 into individual sem conductor chips
by applying a | aser beam along the 30 streets 101 will be deschijRROARY 2607
reference to Figs. 3 and 4. The | aser beam nachine 1 shown in Fig.
conprises a static base 2, a chuck tableg unit 3 which is disposed on the
static base 2 in such a manner that it can nove in a direction 4 JANUARY
2007 7 shown by an arrow X and hol ds a workpi ece, a |laser beam application
uni t support Shesmakys Ay agtiavh ¥ andoletlds onworkpiecg,i @ Baser2beamsuch a

manner that i ve i.n. i.rect.i art Y cular to
t he above di ratepc?tclﬁ%r?r{gﬁg]mn{%%%b%jé%%ﬁa&rg 8%351?@@”&3@%1%&5g%%%nngg%%ﬁﬂgg ion
unit 5 whichstiax idh speeedl ianshdie al Aasenebadmtappldaaamoor imiat d $HePoidn

mechanism 4 in such a nmanner that it_can nove in a direction k shown by an
arrow Z. The SSTePY RECKTT AW VP HeRSRMT St &F EB8HS 8BeVE &S SlPWRii de

rails 31 gnd 3l HUING R ! B kALhecbaseag g staangRdunper 8l dRlcho each

other in the direction shown by the arrow X, irst sliding block 32

mount ed on the guisgeses lon The diag <31 bieams apipld cadioar unigt sippoal® nove in
the direction hown bé the arrow X a Sﬁgotnd slidi ngvbl.ock §3 nmount ed on 15
the first sl PAAGHHBER 32 YL R HRAAE T tfaf 2Pt Ten HbFe F RS HRR

di recti on shemuowy Hyh%nararﬁ\@wY,z .a support table 35 supported on the second
sliding block 33 by a cylindrical menber 34, and a chuck table 36 as a

wor kpi ece hol di ng FB&n3bovensRueh fdbienmeehas 1hals3 FPRRISETPT iRadkuek 361

made of 20 rQu 1 LSk | | as a
wor kpi ecgoi S gﬁlg'ld% %?1 t gla s%r%gtlf“%?]ﬁ% ugbstlf%élbggtgegﬂua%]g%%gﬁgﬁ§%%t i's
not shown. Tharilek tabkacB6otberoimttate birertpidrs ehoemnoby( hbe shoom)

nstalled i nthe oyl indiy teaher, 34 28118 BOYRe! bhtheskLdi 0o, i ock 32
and 31 in such a manner that it can move in the direction
shown by the arrow X, a second sliding block 33 mounted on

15 the first sliding block 32 in such a manner that it can move
in the direction shown by the arrow Y, a support table 35
supported on the second sliding block 33 by a cylindrical
member 34, and a chuck table 36 as a workpiece holding means.
This chuck table 36 has an adsorption chuck 361 made of a

20 porous material so that a disk-like semiconductor wafer as
a workpiece is held on the adsorption chuck 361 by a suction
means that is not shown. The chuck table 36 is rotated by
a pulse motor (not shown) installed in the cylindrical member
34.

25 The above first sliding block 32 has, on its under
surface, a pair of to-be-guided grooves 321 and 321 which
are fitted to the above pair of guide rails 31 and 31 and,
on its top surface, a pair of guide rails 322 and 322 formed
parallel to each other in the direction shown by the arrow

30 Y. The first sliding block 32 thus constituted can move in
the direction shown by the arrow X along the pair of guide
rails 31 and 31 by fitting the to-be-guided grooves 321 and
321 to the pair of guide rails 31 and 31. The chuck table

mechanism 3 in the illustrated embodiment is provided with



surface, a pair of to-be-guided grooves 321 and 321 which are fitted to the
above pair of guide rails 31 and 31 and, on its top surface, @JRRUARP?R007
guide rails 322 and 322 forned parallel to each other in the direction
shown by the arrow 30 Y. The first sliding block 32 thus constituted can
nove in the direction shown by the arrow X along the pair of guide rails
31 and 31 by fitting the to-be-guided grooves 321 and 321 to the pair of

gui de rails 3 mevdngImegne chfiek mebing thechirssmld ding heock|3xatanad

enbodi nent | A i1k Y, 7 2.8 [ F@agg r vi ng
the first sl |Stdl|P %33%:{13%%"‘%59%?%@5???& ;?)ag’%r 3cl)f lgu%% 4% S %Elgtwgllb' n the
di recti on shovite @ rdvhe.arTioey mov e meatisNg 7meacsudési amaldescaemmkedscr ew

rod 371 arranged, in parallel tq, between the above pair of guide 5 rails

31 and 31 and® &l @FFG8ISHurtR PSGEH 188 B0 pSS&efdt bRe FFPVS BRLF StafRoRS! | y
driving the nmle SeIeWnRosh 3y THE 1R fousEs WJIPLs3E ot e FotidkS398€ end,

rotatably supported to a bearing block 373 fixed to the above static base 2
and is, at tfer adiertieondlly arsiviisel dhecnapeesdcmevhrodel biut pFhesmalle 10 of

t he above pul se notor via a,speed reducer ot own). _ The | e_screw
rod 371 is scieved 591 g%i tlﬁr’eﬁﬁeggfh?léﬁg?ﬁ blrc(aoncaf dsl)llr?pé’rftgrganf%g 8crew
bl ock (not shewdwiny Qjlesid 39 3f FARedt B6 tRdeabsus faeer 0F Bde oeanhar iporti on
of the first sliding block 32. Therefore, by drivi n%pt he mal e screw rod 371

in 15 a nor nedt diheeREhoR edd r BYRRSB1EF i @Rt FORPbed tHE Hhe O W WY Shafd, the
s o hal ey . . . it
i rect ; ok sharn By PHEvE DR TREN S Va0 il edncet GO Shabli"e

its under surlieameleaquzew rofl 37d- be-sguiedes] jnooweshBSddexdhdh3d8tghkhhohe 20 are

fitted to the pair,of guide rails 32 nd. 322 prqvi ded on .the .top_surface of
the: above {1 SR Gima EEBaReas2nrl b LGS DO AP EHE IGEEAREr 5RO hown by

the arrow Y byhd inldeRdsutbgcé o hehaubdpde gripmesond aned B3kt g1tAengai r of
gui de block 32. Therefore, by driving the male screw rod 371 in
15 a normal direction or reverse direction by the pulse motor
372, the first sliding block 32 is moved along the guide rails
31 and 31 in the direction shown by the arrow X.

The above second sliding block 33 has, on its under
surface, a pair of to-be-guides grooves 331 and 331 which
20 are fitted to the pair of guide rails 322 and 322 provided
on the‘top surface of the above first sliding block 32 and
can be moved in the direction shown by the arrow Y by fitting
the to-be-guided grooves 331 and 331 to the pair of guide

rails 322 and 322. The chuck table mechanism 3 in the
25 illustrated embodiment is provided with a moving means 38
for moving the second sliding block 33 in the direction shown
by the arrow Y along the pair of guide rails 322 and 322
pfovided on the first sliding block 32. The moving means 38
includes a male screw rod 381 that is arranged, in parallel
30 to, between the above pair of guide rails 322 and 322 and
a drive source such as a pulse motor 382 for rotationally
driving the male screw rod 381. The male screw rod 381 is,
at its one end, rotatably supported to a bearing block 383

fixed on the top surface of the above first sliding block



rails 322 and 322. The chuck table nechanism3 in the 25 illustrated

enmbodi ment is provided with a nmoving neans 38 for noving the 39gRUARS kb NI
bl ock 33 in the direction shown by the arrow Y along the pair of guide
rails 322 and 322 provided on the first sliding block 32. The novi ng neans
38 includes a male screw rod 381 that is arranged, in parallel 30 to,

bet ween the above pair of guide rails 322 and 322 and a drive source such
as a pul se notbramdBdsf,oatrbhatotneat |gnd drtinansg itsise. omelceoupdiechwiicdh 88¢. The
mal e screw rod_ 381 i at_i.ts one end,, rotatabl upported to_a . hearing

bl 0ok 383 1 1P T SPASCIGH (L5 FHOKS oo aEa0e 1] VAR SISFReyT BRBCRT 4
JANUARY 2007 tih832 samdti Sho@h .t eh&tlere &k ev naotBBisISii@Nseeupkadintbh t he
out put shaft of the above pul se nbtor 382 via a speed reducer that is not
shown. The met &hd@aslwdr BrgeahirBoserfaEted difoa fenate furEt RAOGEh(Reke

formed inga fa[ml ) : w@@ I QJ j foram der
surface of the ce t}f‘r" \%(#tll ?; f(()IP) ﬁ:gle:g@on %Iu:}]dc%%tgé &%0&1%356}}%?3?& ore, by
driving the redmetisar ef ridce 3®cdnd &1lnding bdiookctl3an There¥ereg bgirecti on

by the pul se pptor 382, the second sliding block 33 is noved al ong the
gui de rails SRS 559 Mad e HRr e FREH T it AP B A SERAORGHREYEL TRe above

aser beam appli SAli pnkheSHARGE o FBENAN) STBifl RIS 83 81 p16EKOUI de

rails 41 and 41 nounted” on tHe static base 2 and arranged parallel to each

other in the3 adandvrA dilpagttilum guidarrdils 38 2aardW22 andhe dbvaptéons

suppor t se nt 0 h ide rails 41 and 41 in such a manner that
it can mli))@e isﬁvﬁg%&i 3:31(: ir}’lollnrog‘hgpvm by the arrow Y. This novabl e support

base 42 conprises @h®wdbive J@pReT beapokpipdicédZlomwablty sdipppesed on the
guide rails 41 and 41 and a pounting, portion 422 nounted on the novable
support 20 pd‘%eicirkﬂ?J@ZEL.‘l AP R At Pn@ab%rotﬁ GH1482r ks 4&na’i“il§1oﬁ8u§?°8@, a

pair of gui dgq @iHeSs¢28i8NGadeD R LAFrAggen pABadLEECLd Uhch other in
the indexing direction shown by the arrow Y and a movable

15 support base 42 mounted on the guide rails 41 and 41 in such
a manner that it can move in the direction shown by the arrow

Y. This movable support base 42 comprises a movable support
portion 421 movably disposed on the guide rails 41 and 41

and a mounting portion 422 mounted on the movable support

20 portion 421. The mounting portion 422 has, on its one side,
a pair of guide rails 423 and 423 extending in the direction
shown by the arrow Z. The laser beam application unit support
mechanism 4 in the illustrated embodiment comprises a moving
means 43 for moving the movable support base 42 along the

25 pair of guide rails 41 and 41 in the indexing direction shown
by the arrow Y. The moving means 43 comprises a male screw

rod 431 that is arranged, in parallel to, between the above
pair of guide rails 41 and 41 and a drive source such as a
pulse motor 432 for rotationally driving the male screw rod

30 431. The male screw rod 431 is, at its one end, rotatably
supported to a bearing block (not shown) fixed on the above
static base 2 and is, at the other end, transmission-coupled
with the output shaft of the above pulse motor 432 via a speed

reducer that is not shown. The male screw rod 431 is screwed



shown by the arrow Z. The | aser beam application unit support mechanism4
in the illustrated enbodi ment conprises a nmoving neans 43 for 40RNURAY 266
novabl e support base 42 along the 25 pair of guide rails 41 and 41 in the

i ndexi ng direction shown by the arrow YjgThe noving nmeans 43 conprises a
mal e screw rod 431 that is arranged, in parallel to, between the above
pair of guide rails 41 and 41 and a drive source such as a pulse notor 432

for rotationaintp arFhragdedethepwgldiele fogmed 4812 fARalfmPETsEroipebd 431
is, at its ongandy Lo aﬁ;?@ﬁct%&@fﬁ@h Ouﬁdgfaéﬁ.ﬂﬁa@é %?tﬁ@oéer?@é’i‘m)
statfc and 1s, f er en

fi xed on the ‘above t ase at e ot her
t ransm ssi on-pouploed ofwkhé mdwnlolg gpuppshaf pootivhel Zbovasplltsadingt the432 vi a

a speed reducer that is not. shown. The nmal e screw.rod 431 is_screwed 4
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(not shows) P @i NG fd ABrRE WideEtIWnf d¢erabetBe a€REEEioROBY i PReOf the
novabl e support portion 421 constituting the novable support base 42.

Ther eby, by drildengioties AdRe tle awvabled sapports baserddlisdmereti ahong
reverse direcgtion hy the..pulse _notqr 432, .the _novabl e.su Lt _base 42 is
moved al ong. ¥ie B bRt 41 2000 M1 T ke P HER T oout Pect PRrCaR%n | by

the arrow Y. phhaeHeasarrdieam application unit 5 in the illustrated 10
enbodi ment conprises a_unit holder 51 and a | aser beam application nmeans 52

secured to the uni fhfol@gprsheamnapphi¢at Hol detis P g FhevideusWweaked pair
of to-be i . . 11 t: i |y f tt air of
1gul c@irg;?fﬂgn \iﬁ;?’c%gp;rvll ed% Junlﬁll, l?l%l%érd%q ¥Ynld G 9.‘35%9 to'%%glp !

guide rails on the above nounting portion 422 and 15
i s support ed dapplsiget immmeaes fhaeciuredar demovied hioddemlre51 di Méet apat shown

Dy e 20T Ol il 40109 S LR b 4ot 1 09VER BALSBGe A gD sbove

conprises a oyl addi 68l €aAYNF12dib3pCtited @ d RBcapoVe dfiguide rails
423 and 423 provided on the above mounting portion 422 and

15 is supported in such a manner that it can be moved in the
direction shown by the arrow Z by fitting the to-be-guided
grooves 511 and 511 to the above guide rails 423 and 423.

The illustrated laser beam application means 52

comprises a cylindrical casing 521 secured to the above unit

20 holder 51 and extending substantially horizontally. In the
casing 521, there are installed a laser beam oscillation
means 522 and a laser beam modulation means 523 as shown in
Fig. 4. A YAG laser oscillator or YVO4 laser oscillator may

be used as the laser beam oscillation means 522. The laser

25 beam modulation means 523 comprises a repetition frequency
setting means 523a, a laser beam pulse width setting means
523b and a laser beam wavelength setting means 523c. The
repetition frequency setting means 523a, laser beam pulse
width setting means 523b and laser beam wavelength setting

30 means 523c constituting the laser beam modulation means 523
may be known devices to people of ordinary skill in the art

and therefore, detailed descriptions of their structures are
omitted in this text. A condenser 524 is attached to the end

of the above casing 521.



20 hol der 51 and extending substantially horizontally. In the casing 521,
there are installed a | aser beamoscillation neans 522 and a k3gRUARE2607
nodul ati on neans 523 as shown in Fig. 4. A YAG |aser oscillator or YVO4

| aser oscillator may be used as the |ase{ beam oscillation neans 522. The

| aser 25 beam nodul ati on nmeans 523 conprises a repetition frequency setting
means 523a, a |aser beam pul se width setting neans 523b and a | aser beam
wavel engt h settingPAméasserspgem pseillafedi £rom theqabR¥y saserngep®ans 523a,

| aser beam p‘Hs%‘il]T"é{tcitofh ﬁig%kgﬁ? e maslpand Jé{i‘éﬁéePesaﬂ ‘ﬁ@;@h%ﬁ%ﬁ%%t ting

30 neans 523c constitutin eam nodu I On neans e known
devi ces to pdydexr beamr slodalytibnl heanst3es ar tTheamepehdtébar Eregedncy ed
descriptions of their structures are gm tted in this text. A condenser 524

is attached Y HEEMEANSt 2HE Qovdecd8sRy 523 BOJRABARYN2BBINS 1222 | aser

beam osci kI atah fyeamdie 13kQ4e Hase i ReAN Racid halkiedn HiRaN%a9284 gaches the
condenser 524 through the |aser beam nodulation neans 523. The repetition

frequency samadedenemeds 23peadfitilvn [fasgueneym rabdullatsiern beaanpuise 5

changes the | asgr. be into a l.aser beam having. pr ter mj ned
repetition frweldﬁ%h%?/?mf’ﬂ% n}eaas“és{)ggggrﬁtbam%eés E eo“f‘?llS’s%t%’ltli%ré?(f;1 %ggﬁls? %‘g]\?%echanges
the pul se w dtdsedf Hen R $€ prcadieEdad & idthr,edeiderienadseirdbbamand t he

| aser beam wavel ength setting neans 523c changes the wavel ength of the 10
pul se | aser DBENRLEAIEHFEFELBIMNPRES 2 Afe ChARIEREERE fTRYR N HEnARE Bhes

situated,gt ;Jhelsfer qgtse%n%fa ttoh'%tl %g:%d&e%gin(\e%n%il%ét.i ng the above | aser

beam application neans hi's ge pick-up neans 6 conprises an inage
pi ck-up devi ce (CCBn fimagpipketkeuppmmeans fage sittuated Satwwdepifeoat end

Ll D2t 09 S Lot WAL A 0Pl e A 8.0t Rl vstem for
constituted application means 52. This image pick-up means 6 comprises
an image pick-up device (CCD) for picking up an image of the
15 workpiece, an illuminating means for illuminating the
workpiece and an optical system for capturing an area
illuminated by the illuminating means, and is so constituted
to transmit an image picked up by the optical system to the
image pick-up device (CCD) to convert it into an electrical
20 image signal. This image signal is transmitted to a control
means that is not shown.

The laser beam application unit 5 in the illustrated
embodiment comprises a moving means 53 for moving the unit
holder 51 along the pair of guide rails 423 and 423 in the

25 direction shown by the arrowZ. Themoving means 53 comprises
a male screw rod (not shown) arranged between the pair of
guide rails 423 and 423 and a drive source such as a pulse
motor 532 for rotationally driving the male screw rod, like
the above-mentioned moving means. By driving the male screw

30 rod (not shown) in a normal direction or reverse direction
by the pulse motor 532, the unit holder 51 and the laser beam
application means 52 are moved along the guide rails 423 and
423 in the direction shown by the arrow 2.

A description is subsequently given of the dividing



to transmt an inmage picked up by the optical systemto the inmage pick-up
device (CCD) to convert it into an electrical 20 inage signal. JRNSARYRES
signal is transmitted to a control neans that is not shown. The | aser beam
application unit 5 in the illustrated Qg%odinent conpri ses a novi ng means
53 for nmoving the unit holder 51 al ong e pair of guide rails 423 and 423
in the 25 direction shown by the arrow Z. The novi ng neans 53 conprises a
mal e screw r edepnof dsihowhinathenseuidsidwesront wefeai 10 sfuppgaitee eonitilee 423 and

423 and a drive, sour.ce such as ul not.or. 532 for_ rotationally driving
the male scrBROFEELINERTIERE S AARE REMTBHES RV FhG SHERALT BY<HFI g t he
mal e screw 3Qnted ihAQY iSRA@WN s emicanaqessl dhﬁﬁ@tb?nugingevﬁésébﬂi}éECti on by

t he pul se notor 532, the unit holder 51 and the | aser beam application
means 52 ar e d¢5¢&dbgdorgsemebgamd®arhing 423 and 423 in the direction shown

by th Z. A i pi | ' ' VARl 4
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t he protectiadheadirestapet bpencirhtraslinbedhé osupwostfante fidah®e dBrriadit o

i ndi vi dual sem conductaor chips by usin he above- descriped | aser beam
mehine 1. SOMS B EORAGELSPIEPERL1 865 BBt EGCBHCRNEAPLSt 86t | ve

adhesi ve tapeohdtTRURLed thel BRUSKPPHIe RN 3 687 thedl a 98t bddie
adsorption chuck 361 of 'the chuck table 36 constituting the chuck table

mechani sm 3 oRchiael dsshoveain FrigohBelth sHwmviromtFsyrisgcai i ha thrcindont
surface a facin 10..up n ti,on-held on th rptio huck .361. The
a%?e é%”t%ﬁd ssHJct[J].d&h—ﬁ'he%dsgﬁ tl}% aggo M5 @gf%éﬁ . ’?Bgi%ﬁuck

chuck t S C dring e Semrconduct or  warer noved

al ong the guitd®leas b sciBds audtIbnbholllde ngpenats @n andidemaifeg Means 37 to
be brought to a position right below, the_ inmge Pick-up means 6, nmounted to
the | aser be8RVes ééﬁPEe&P?oﬁu&ﬁFtrB?ls 31 and 31 by the operation of

the moving means 37 to be brought to a position right below
the image pick-up means 6 mounted to the laser beam
15 application unit 5.

When the chuck table 36 is positioned right below the
image pick-up means 6, image processing such as pattern
matching is carried out by the image pick-up means 6 and
control means (not shown) in order to align streets 101 in

20 a first direction formed on the semiconductor wafer 10 with
the condenser 524 of the laser beam application unit 5 for
applying a laser beam along the street 101. The alignment
of a laser beam application position is thus carried out.
The alignment of a laser beam application position is also

25 carried out on streets 101 in a second direction formed on
the semiconductor wafer 10.

After a street 101 formed on the semiconductor wafer
10 held on the chuck table 36 is detected and the alignment
of the laser beam application position is carried out, the

30 chuck table 36 is moved to a laser beam application area where
the condenser 524 of the laser beam application unit 5 for
applying a laser beam is situated, and a laser beam is applied
along the street 101 of the semiconductor wafer 10 from the

condenser 524 of the laser beam application unit 5 in the



When the chuck table 36 is positioned right below the inmage pick-up nmeans
6, 1mage processing such as pattern matching is carried out byJaReARY2067

pi ck-up nmeans 6 and control neans (not shown) in order to align streets 101
in 20 a first direction formed on the sefgconductor wafer 10 with the
condenser 524 of the | aser beam application unit 5 for applying a |aser
beam al ong the street 101. The alignnment of a |aser beam application
position is t¥Apexdgamdrpriicatinn Anegnneln hig pasasipranthpplpreari on

it . . . . . ¢ q
on the sen atrhetr S eBotofl B R etk ibf r iR RendbRgbLe8: o
sem conduct orwansdrer1 0 tBrbebt e thremhsak faakl 208 $hetesemtiedndndtbhe

alignment of the | aser beam application position is carried out, the 30
chuck table 3B Hvea 3D @ ﬁﬁgg‘raB'é’éjrﬁfdﬁﬂsilégfeiro?lf%?‘éat%egrtéeetthéo(f

condenser 5524; pft 6 J1aselo PeAM@RP| demid M udtidr waff@r 1aRplying a laser
beamis situated, and a | aser beamis applied along the street 101 of the

sem conduct or waf ednlthe sgeptdefornangmosii 24 bdyene alagort e atrappti cati on
unit 5inth JA RY. 2007. 13 .l aser m.appl.i cation_area. hi
elqdiag.grl\lc% el elrsl%, 869€]§e tsoe?r‘[el%ond?r%tor &agef f(? thc%]chcé‘}S(

occasi on, the ocus on the interior

sem conduct ortapiaf &6 ,1&HaY dgh thike skemddbnauctagewi@arof ot helgeshcenduct or
wafer 10 so as to forma nodified |ayer al on% the street 101 5 in _the
&

interior of tHWEehaddRddd o Werved 8. a Rreretsrepned £6eAi KgtRodfrred
| t i : Lot er] t ] f 10,
ayers aE@”Q etb){‘agn@é,e%% nﬁn%e'tcﬁemethé‘ $L1 &8 Pdn %vﬁ??yﬁ%ﬁ%"%&% warer

t he chuc ta that 1s, sem conduct or waf er on the chuck
table 36 i s mhidd atpul g2 ddeeeriveared sf appl Led & o & @redetexanipiesy st06etmi sec)

in the directjan sh by the arrow X il ulse | aser beam.,s applied

to a predet er]rﬂoln(?& g%‘\ge %/ml %’iglb?lt?lﬁéqas%\% &g)ngﬁg?‘ofh%vaqoé}c{%eﬁ é%itﬁg

condenser 5241 1dde lsel dgamcapaldncaniien sufor 3riradibkiadi at 1Agea | aser
beam. 1In the step of forming modified layers, the following

15 laser beam is irradiated as the laser beam.

light source: YAG laser or YVO4 laser
wavelength: 1,064 nm (infrared laser beam)
output: 5.1 W

20 repetition frequency: 100 kHz
pulse width: 20 ns

focal spot diameter: 1 um

As the laser beam irradiated in the step of forming

25 modified layers is used an infrared laser beam having a long
wavelength, the laser beam is applied to the front surface

of the semiconductor wafer 10 upon focusing on the interior

of the semiconductor wafer 10 as shown in Fig. 5. For example,

in the case of a semiconductor wafer 10 having a thickness

30 of about 100 um, the semiconductor wafer 10 1is moved in the
direction shown by the arrow X while an infrared laser beam

is applied upon focusing on the interior of about 20 um from

the front surface, so that a modified area 10c having a depth

of about 50 um is continuously formed along the street in



beam In the step of formng nodified | ayers, the followng 15 | aser beam
is irradiated as the |aser beam I|ight source: YAG |aser or YVQ4aNBRRY 2007
wavel ength: 1,064 nm (infrared | aser beam) output: 5.1 W20 repetition
frequency: 100 kHz pulse width; 20 ns fggal spot dianeter: 1 mAs the |aser
beamirradiated in the step of formng dified layers is used an
infrared | aser beam having a long wavelength, the | aser beamis applied to
the front surfleeintdride oblorrtarndufter Mafigyord .ocusi ng on the

he case of a som COGULLOR HAPAFOTIURRTFrEs oot m Gilaedios st RegBEeRos o '

the sem conducdywsrsafey fHined BDYVRY thRet Sereéts et iis shawt iky iRetBer ow X
while an infrared | aser beam is applied upon focusing on the interior of

about 20 um fakfve tHeer roht LYRing dlodif kethtl ay effdilfs &Fokedn atathfavi ng a
depth of sabqytyph; Iy 15 f%'fﬁ’@“ﬂ yj@ré%tajf gf%otoﬁ%gtvfh"e%t it 3 nkANUARY

2007 14 the i nt €erl or sem conduct or I nce the sem conduct or
waf er 10 hawftgrdélasneglefted thexyesors, JLﬂtccémrHaaéaallmygbrdNeexsm:Letet smahlits
interior |nthe above st of fo

nodi fie ers r .the 5
modi fi ed | ayet St MRALLGRF st a4t ithdjsp fAfs %%ﬂ’%’ié, &gcgolrs eRerted

thereon, it Gadhdenfamihdrdd OKen e N Bl drf e Qﬁnadhé cyéaacddautcmo% case,
the bondi ng film11 for die bonding adhered to the back surface of the

sem conduct orwafef 410 18 net dutokmokenabeeaule lidsen hsam amln%@)mm tHein the
10, b0y i il L A B L 68 s 3 LR, 0089 PERERN, S P 19
descri bed nextonding fllm 11
Another example of the method of applying a laser beam
will be described next.
In this example, the chuck table 36 is moved to the
15 laser beam application area where the condenser 524 of the
laser beam application unit 5 for applying a laser beam is
situated as described above, and a laser beam is applied along
a street 101 on the semiconductor wafer 10 from the condenser
524 of the laser beam application unit 5 in the laser beam
20 application area by focusing on the front surface 10a of the
semiconductor wafer 10 to form a grooving line.
The step of forming grooving lines will be described
hereinunder.
In the step of forming grooving lines, the chuck table
25 36, that is, the semiconductor wafer 10 held on the chuck
table 36 is moved at a predetermined feed rate (for example,
150 mm/sec) in the direction shown by the arrow X while a
pulse laser beam is applied from the condenser 524 of the
laser beam application unit 5 for applying a laser beam upon
30 focusing on the front surface 10a of a predetermined street
101 on the semiconductor wafer 10. In the step of forming

grooving lines, the following laser beam is irradiated as

the laser beam.



In this exanple, the chuck table 36 is noved to the 15 |aser beam
application area where the condenser 524 of the |aser beam appUARBARYROAMI t
5 for applying a |laser beamis situated as described above, and a | aser
beamis applied along a street 101 on the sem conductor wafer 10 fromthe
condenser 524 of the |aser beam application unit 5 in the |aser beam 20
application area by focusing on the front surface 10a of the sem conductor
wafer 10 to flrghta spome N AG nasetherstwipdofl asemi ng grooving lines will be
descri bed herei nund I he st of .f oqgving |lines, the chuck
table 25 36,"%fat"HE, 'tt% (&ﬁ&fcatvd'rqw;{;g'%s%ﬁ% on the chuck table
36 is nnvedzﬁuﬁpwﬁedpuﬁmnlned feed rate (for exanple, 150 nmsec) in the
direction shown by the arrow X while a pulse |aser beamis applied fromthe
condenser SZﬁﬁﬂeﬁiﬁﬁoqeiﬁﬁqqﬁﬁﬁﬁeﬂ%ﬂ i’k ion unit 5 for applying a | aser
beam upong SOé; tgp th_ﬁﬁpnt surface 10a of a predeternined street

101 on the s nlcon or waf er In the step of form ng grooving |ines,
the foll ow ngfdc%lersﬂlﬁ;aralainéﬁé’]:&dlﬁit@d as the | aser beam 4 JANUARY 2007

15 light source: YAG |laser or YV04 |aser wavelength: 355 nm (ultraviol et

| aser bean) output: 3.0 Wrepetition frequency: 20 kHz 5 pulse wdth: 0.1
ns focal spot diangfegse? Héén'l?a?@in@%aghﬁ@é' @Qvéléﬁ@ﬁh yavgel&enakhthe used
as the |laser beamin this exanple but an infrared | aser beamnmay 10 be
used. By nDV|k§pQ¥Ihﬁﬂm'Hnuﬂhhﬂ1aﬂﬂmnﬁer@@¢|@n dhéwariegd fdheear beamxmapiile its

f ocal |s sef t thef.ront G 10a e _seni.con tor. wafer
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street. the arrow X whlle its focal point P is set to the front surface

10a of the semiconductor wafer 10, a grooving line 10d having
a depth of about 30 um is formed along the street.
Since the semicondﬁctor'wafer'lo having grooving lines
15 10d along the streets in the above step of forming grooving
lines is broken with the grooving lines 10d as the starting
points, it is divided into individual semiconductor chips
along the streets by exerting small external force thereon.
The bonding £film 11 for die bonding adhered to the back surface
20 of the semiconductor wafer 10 is not broken because a laser
beam applied in the above step of forming grooving lines does
not reach the bonding film 11.
It is desired to carry out both the step of forming
modified layers along the streets 101 in the interior of the
25 semiconductor wafer 10 and the step of forming grooving lines
along the streets 101 on the front surface of the
semiconductor wafer 10 in the dividing step of dividing the
semiconductor wafer 10 into individual semiconductor chips.
After the dividing step of dividing the semiconductor
30 wafer 10 into individual semiconductor chips is carried out
by using the laser beam machine 1, the protective adhesive
tape 14 is extended to give tensile force to the bonding film
11 so as to carry out the bonding film breaking step of

breaking the bonding film 11 for every semiconductor chip.



Since the sem conductor wafer 10 having grooving lines 15 10d al ong the
streets in the above step of formng grooving I|ines is brokengwhbak¥2007
grooving lines 10d as the starting points, it is divided into individual
sem conductor chips along the streets by-.exerting small external force
thereon. The bonding film 11 for die bonding adhered to the back surface 20
of the sem conductor wafer 10 is not broken because a | aser beam applied in
t he above st @hisfbémd mad igmiuveakging stspdsesarnbed oedchy tahprdoect ige f i | m
11. It is desired.to carry out both fhe st of form ng. dified. | ayers

2l ong the st AEBES L1 ERRE! FRHERTET SIeGcd 12 ShevBelh dohinc: BR e T0° and
the step of feqrny fgd 8(B9QVI NBhé ipreTectliVRdis iSid €8pe Mter@ii g @ed i@t
surface of the sem conductor wafer 10 in the dividi n]g_;l:step of dividing the

seni conduct ol Swafidd @ ideseribgdyihergingagiesondlieeotlbnspEatediter the
dividing ste I\l di eqicandyc g f 10Q_into.individual
sem condu%to r%ﬁﬁeg;é?\éﬁ"’% c%grh%'lgg O%E%bgﬂugg%%@ﬁ}g&l (gé‘é#)%eg%%% |lnéeéjélj, t he
protective adheyildedrtiapd bésies 161t dadddgt @ gilveingnsukEater d61hofbhe

bonding film _11 so as to carry out th%gbondi ng fi.l mbreakin

step of
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16 Thi s bondiRgt hat MPELRKHHEA LSRR drie 5@ A111§d1 QUL DY adePT 91 aoll ¥&rvadhesi ve
t ape extendi ng device 15 shown in Fig. 7 and Figs. 8(a)and8(b). The

protective adlogsipes itdye lyx estdindg ngethee proseativebgdiesdvebsdphel éi nunder .
The illustrat 5 protective _adhesive t 14. ext endi devi ce conpri ses
2 oyl i ndb} carohseeth B8 SIS ERgBE s bEFng T £ 108 SENE IR R 45 3R above
support frame tyldmdrdeagXegiténddngeatmbetbléhatorssappangetgcomncandédically

in the base 151 and serves for positively extending the protective adhesive
tape 14 10 ad#drebers & pdusappsytof samcrRdurheregheRdiy aReap¥i9PHas a

cylindrical ¢ end g vRIMeLLeL iR 2HhRRQLL RAp@N1@.€8rhis extending
member 161 is constituted to be able to be moved in a vertical

15 direction (axial direction of the cylindrical base 151)
between a reference position shown in Fig. 8(a) and an
extending position shown in Fig. 8(b) above the reference
position, by a lifting means that is not shown. In the
illustrated embodiment, ultraviolet illumination lamps 17

20 are installed within the extending member 161.

Next, the bonding film breaking step that is carried
out with the above-described protective adhesive tape
extending device 15 will be described with reference to Fig.
7, Fig. 8(a) and Fig. 8(b).

25 As described above, the support frame 13 supporting
the semiconductor wafer 10 that has the bonding film 11
adhered to the back surface thereof and is supported on the
top surface of the extensible protective adhesive tape 14
affixed to the support frame 13 (the bonding film 11 adhered

30 to the back surface of the semiconductor wafer 10 divided
into individual semiconductor chips 20 is affixed to the top
of the protective adhesive tape 13) is placed on the placing
surface 15la of the cylindrical base 151 and secured to the

base 15 by clamps 18 as shown in Fig. 7 and Fig. 8(a). Then,



141 where a plurality of sem conductor chips 20 are existent of the above
protective adhesive tape 14. This extending nenber 161 i s consJANUARNI2003 be
able to be noved in a vertical 15 direction (axial direction of the
cylindrical base 151) between a referengge position shown in Fig. 8(a) and
an extending position shown in Fig. 8(b) above the reference position, by

alifting nmeans that is not shown. In the illustrated enbodi nent,

ul t ravi ol et aISI giowat iion Nignp$ (b7 ,2¢her @Xtﬁgﬂalnlgeﬂlemb?ﬁl A6Lhefekhendi ng
menber 161. N fi e S re W th
t he above-descri Qeéggrgltggtl 38 agﬁégglvgbbggr% £eé %Iggl ce &cli% w‘%l be

descri bed w phluraflétgnoE semficgndué;toki ghlﬁ(sa)ZOaadlEtg id(bhe 2bomke
descri bed above, the support frane 13 _supportin t he, sem conguctor waf er 10

that has t he PEORGCHGVE |aﬁ1hfflV§dﬁé‘P§d 1t401f5hg‘ob’§ k tOurPgEcEXLRBALBE and is

support eds Onﬁbggtlb%psl%kfzﬁ%ﬁ“% tsf‘(% ext SRTin §ePéPé1§‘&é ipb2 i24dBasSi W&k ape 14
affixed to the support frane (the bond| ng fil 1 adhered 30 to the back

surface of tHe Bignd 86adut arl iiafieg mearl thagdis nnt@mwm vi §sa reswd tonduct or
chips 20 is aff ed to the top _of the profective adhe |ve tape 1

pl aced on thé p%ﬁgl ﬁgegﬁf’}?;%epﬁ%ti%cﬁv%?e r1:'%7?1llvnedrtl‘_"c?gl Bast ?L tleré%%dSecur ed
to the basetthshyeclfafiee 48tasSoshewe bbBnkiflg Fidndl Fi gff8ked . tdhehis 4
JANUARY 2007 17 as shown in Fig. 8(b), the extending nenber 161 of the

ext endi ng meRASTECLiNE eANSERPEItaPe He aWBETERY WRRRORMI FAdMal it 5 of
sem condygt O'br%ri&'eﬂsaggn X5 s difli d @R@cﬁ%@ ?ﬁé’e‘slﬁm}ﬁ 'nvﬁlé‘?‘p?. 14 1s

noved to the extend |ng position shown I n fromthe reference
position shoﬁancenaﬁhgswn( h¢twb§'ea the tpmg emanse taldatesiiyentapshbdnandssa
e 14.i s, extended, . .tensile

I t, t bl_e d
;g?ge acts O:Tf E)é grrjlr%: nglllﬁﬁr %ﬁi ?F.ea gestgghﬁg I6PBAREEPY AR ST Ve t ape
14, whereby tb&ckenduBgtdid Mablprdduced between them at this time, the

semiconductor chips 20 adhered to the bonding film 11 are
15 easily removed from the protective adhesive tape 14.
After the bonding film 11 adhered to the back surface
of the semiconductor wafer 10 divided into individual
semiconductor chips 20 is broken along the semiconductor
chips 20 in the bonding film breaking step, a chip pick-
20 up collet 19 positioned above the protective adhesive tape
extending device 15 is operated to remove the individual
semiconductor chips 20 from the top surface of the protective
adhesive tape 14 (semiconductor chip removing step) as shown
in Fig. 7 and carry them to a tray (not shown) or carry out
25 a die bonding step. On this occasion, the ultraviolet
illumination lamps 17 installed within the extending member
161 are turned on to apply ultraviolet radiation to the
protective adhesive tape 14 so as to reduce the adhesion of
the protective adhesive tape 14, thereby making it possible
30 to easily remove the semiconductor chips 20 from the
protective adhesive tape 14. The semiconductor chips 20 thus
removed from the protective adhesive tape 14 have a state
of the bonding film 11 being still adhered to the back surface

as shown in Fig. 10, and semiconductor chips 20 having the



10 broken al ong the sem conductor chips 20 as shown in Fig. 9. Since

adhesi on between the protective adhesive tape 14 and the bondypgnDakRY2ddry
adhered to the sem conductor chips 20 |lowers due to a gap produced between
themat this tine, the semi conductor chjps 20 adhered to the bonding film
11 are 15 easily renmoved fromthe protective adhesive tape 14. After the
bonding film 11 adhered to the back surface of the sem conductor wafer 10
di vi ded i nt o boadiivigdddlm dénpdbadedt bp thepbagk $erHrorenreal v ined.-

sem conduct or, hi_ps [ ndi.ng film breaking,step,.:a.ghi,p pick 20 up
collet 19 poslj'iu i%cr)lr?«%d %gg\c/:g %E‘g %%5‘?88 F\?gtg]ah‘é"g?\% ?gpeg g%t@éﬁgldng device 15
is operated icompar®l§ bkeai Ndsvirdbabm, SEhechbofALhgr £ Lhinpsl 20s fd D ddwe t op
surface of the protective adhesive tape 14 (sem conductor chip renpving
step) as shoR&COraipggto PherfzaPEPatiefrtocantralor FEAdRRE Rrekf ry out
25 a di e bong| , tihy zas| e i [ME Ty i on | anps
17 (st al Ted T LT Sepy £ P n e s RASR0R ANtk bE B0 B eehe T RERLE™ 12
ul travi ol et badidinigon therebg ippobedhgvéhadhesilveyt afiedi4 bondingo reduce

t he adhesion of the prqtectjve adhesjve.tape 14, thereby neking it possible
30 to easily removASPREILER EBnBAE BrC R pet ALY LRI HE S FhbT ANV Rdhesi ve
tape 14. The S¢@CONRHE! HF e SO PS nd@nihBs, il@éra\i;eqdfih%raﬁés;eo&r@a@ﬂﬁ/
adhesive tape 14 have a state of the bonding film 11 being still adhered to

t he back surftheeboadisfiohlifq glielbondingsedidmdasttosughingse 20 W&ing t he
4 JANUARY, 20 : i.0g. fil a o_t C rfac re obtained.
Furt herﬁlgi n%émtll%%nlsag%qggngfalgte?r é\?/’\I/faif gpsgg% &i @gégg %géﬂpggt ?{/IQby a | aser
beam the boreémigohidumtdl wsf el disdedrr aed @t g dovide ass emiobndactor

sem conductor chip, 20 and.rarely 5 protrudes fromthe sen conductor chips 20
at the tinme &Pf&relnfb%ﬁafihg,létlai_ SIRFIIGH IR HRS qualift )13 TPe i ng.
Accordi ng toyoh@ iRRt B9dmofi sdh¥tdhpgkan SeHt COBHYSSRiuctor chips having

the bonding film adhered on the back surface by imparting

15 tensile force to the bonding film and breaking it along the
individual semiconductor chips. Therefore, the bonding
work of the semiconductor chips can be carried out smoothly.
Further, according to the method of dividing a semiconductor
wafer of the present invention, as a laser beam is applied

20 to the semiconductor wafer to divide it into individual
semiconductor chips, no gap is formed between adjacent
semiconductor chips, and the bonding film is broken in accord
with the semiconductor chips. Therefore, the bonding film
does not protrude from the semiconductor chips.

25 Consequently, the quality of bonding the semiconductor chips

to a wiring frame is improved.



waf er of the present invention, the dividing step of adhering the bonding
filmfor die bonding to the back surface of the 10 sen conducyQhnyaR? 2010
applying a |l aser beamto the sem conductor wafer is carried out to divide a
sem conductor wafer into individual sem genductor chips. In thisstep,the
bonding filmis not broken but sem conductor chips having the bonding film
adhered on the back surface by inparting 15 tensile force to the bonding
filmand breali §48ifM:al ong the individual sem conductor chips. Therefore,

the bonding work of h@%hé%%ﬁggggghgﬁgfgﬁ BémE@&n@&cE@fr&&?e?“ﬁmalafie?&g{” y.

Further, according to the ing a sem conductor t he
present inventplaraldsyaof ataredismaformedppl thd 2brtostinéasem cantaict iore waf er

to divide it into individual , sem conductor chips, no _gap is formed between
adj acent . semfOGAdABHOR CH GPBLE FRdTERe tBoPETHF 41T PE BFGRErE FFi RS d

with the sem goniwet o1 ueRlRty dFesetares 1heoboRdiPdahhl Nt eflDeSndiRitd¥ Ot rude
fromthe sem conductor chips” 25 Consequently, the quality of bonding the

sem conduct or cdHipss compa iwiimigng frane is i nproved. 4 JANUARY 2007 19 |
claim 1. A nethod of diyidi a sem conduct or fer having a . .plurality of
streets formed on tﬁeb?rF%Jng ggtllma% g Isite i %%dfng%ngn%%gngilﬁejflq or med
in a pluralityoef dAreasnsasly @redne Backheuplfdcal by tak semeebadudter

i ndi vi dual sem conductor chips, conprising: a bonding filmadhering step of

adhering a bow@ifegifilm for die bonding to the back surface of the
O e Hip L SeP IO R e S Sl Cprae e,
filmof the sem extenstdlewplretekhaimvegatiheshordtage 6nl thadbiededof ocidhe back
surface there%%ﬁding film of the semiconductor wafer having the bonding
film adhered to the back surface thereof;
a dividing step of dividing the semiconductor wafer
15 into individual semiconductor chips by applying a laser beam
along the streets from the front surface of the semiconductor
wafer affixed to the protective adhesive tape;
a bonding film breaking step of breaking the bonding
film for every semiconductor chip by extending the protective
20 adhesive tape so as to give tensile force to the bonding film;
and
a semiconductor wafer removing step of removing the
semiconductor chips having the broken bonding film affixed
thereto from the protective adhesive tape.
25
2. The method of dividing a semiconductor wafer according
to claim 1, wherein the bonding film adhering step is carried
out by placing the bonding film on the back surface of the
semiconductor wafer and pressing the bonding film against

30 the back surface of the semiconductor wafer under heating

at a temperature of 80 to 200°C.

3. The method of dividing a semiconductor wafer according

to claim 1 or 2, wherein the protective adhesive tape is



a dividing step of dividing the sem conductor wafer 15 into individual

sem conduct or chi ps by applying a | aser beam along the streetgjARQRRY B607
front surface of the sem conductor wafer affixed to the protective adhesive
tape; a bonding film breaking step of breaking the bonding filmfor every
sem conductor chip by extending the protective 20 adhesive tape so as to
give tensile force to the bonding film and a sem conductor wafer renoving
step of renpvRABCFRE SHRRILLRBUGE S ANPST IRRATHYE Aé 3t BRERLBEAABRP LG | m
affixed therejgufromthe protective adhesive tape. 25 2. The nethod of

di viding a sem conductor wafer according to claiml1, wherein the bonding
filmadhering step is carried out by placing the bonding filmon the back

surface of th sem.conduct ar .er. and pressin he bondiing fil magai nst 30
the back surfECe of Q%g'eig‘ﬁ%c%ﬁ%ﬁlﬁ%g&e%%og}&%gﬁﬁ Wﬁkegtacé:c’tr ature
of 80 to 200Cto3anyl M8t o phs di ¥bds Narierseif ¢BRIPES DecHRF&TadeEard Ng to
claim1l or 2, wherein the protective adhesive tape is 4 JANUARY 2007 20
adhered so astéped@fed PrRPerfycrhatpehb mghsts ian hpFedaced hipapiextarand. 4.
The net hod of _di vj.di i {0 ' ol of
clainms 1 to 359\%%?%% atqhdzgg}eé?%%hl%vlegggﬁégiggl%cgggéﬂ%ac’s’ggg%r%%ercﬁ yq‘%t%at its
adhesi on is redhegiivbytape exd efatice Sitismadhes iandaant ket eimaltstigmdwes | S

given to the grotecti,ve adhesive tape to reduce its, adhesion at the tinme to
remove the sehPcBRBLEPBAUERPHSCRARS nB2YHRIbBARI RgnEiith BT x@bE4%¥ed heret o

fs'[Ce)E)n the yy ot eRELYEABPER! VRe! BPELEALIHE ABRYEI vECEALENINCERE LibPsS renoving
' semiconductor chips removing step.





