1 METHOD OF DI VI DI NG A SEM CONDUCTOR WAFER Fi el d of the Invention The
present invention relates to a nethod of dividing 5 a sem conductor wafer
having a plurality of streets forned on the front surface in a lattice
formand a circuit formed in a plurality of areas sectioned by the
plurality of streets into individual semlconductor chips. 10 Description
of the Prior Art In the production process of sem conductor devices, for

exanpl e, seniconductoQEﬁﬂ ur, Wale) ircuit such as
IC, LSI or the like ina cgfégrﬁﬁﬁﬁgﬁﬁggakgﬁggg%%%@¥ﬁ%ﬁ%gm%§ﬁ%treets
(cutting lines) fornmed on the 15 front surface of a substantially disk-Iike
sem conductor _ wafer in a lattice formand by dividing the areas having the
circuit forne§l§$g+8iﬁ13ﬁeﬁ§1§ﬁ§l§ﬂreets. A dicing machine is generally
used as the dividi é€P¥H I odi\idion ] cQn fer,. and the
di ci ng machi ne cutsr,\ﬂ% 0 Sﬁ%gﬁﬁgﬁ&gnmg?g?tgﬁﬁgg g‘%t%glgﬁg&%liid’elcﬁf\ﬂ ng a
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wi dely used in electric applkgnces such as. cel lul ar tel ephones and personal

conputers. A BBnt#Rd FIH mSHEE aife 1BoR dt HgE LRVANE ANFhR kiR LBEOIIIRD0 to
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surfaces of the sem conduCtor chips so that the sem conductor chips can be
bonded to a wintegihdawikduébdr semppontiiogosechipsduct or chi ps through the
bonding film by heating. To adhere the bonding filmfor die bonding to 30
t he back surfaces of the sem conductor chips, the bonding filmis adhered
to the bagk s hgfSeRLC t waf er, and the sem conduct or
wafer is cut wth a cutting ade along the streets forned on the front
surface,_together\Mmr¢h¢mPrQﬂnmﬁx@pfpﬂqn¢&£fqﬁraemwdqmmuMnnDﬁewhbps,having
the bonding for example, 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 ym. 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 pm 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



2 filmon the back surfaces adhered thereto. Since the bonding filmfor

di e *bonding is already adhered to the back surfaces of the sem conductor
chi ps when the sem conductor chips are to be bonded to the wing frane for
supporting sem conductor 5 chips, a bonding work is carried out snoothly.
However, since chippings or crackings areZproduced on the cut surface of
the sem conductor chip at the tine when the sem conductor wafer is cut

with the cuttik ' \ Ldth of ea treet is set
fo abour 10 SoomN SsERsK ERFEAOEF RN HBRELSL! PingEthe Hdribing
Theref ore, whéhlmhivisidie bbnaanl iscrileeadyCiOheeblifod S$hel BAUE @fir fdtees
proportion of the streets in the sem conductor chip increases, thereby

causi ng a redBttthsh semigoadustion ehips whemdihe semicagdiuctrraCcki®s iane bl ade
i nvol ves prob ' | 0] i te and .that the
sem conduct orkgﬁpgggﬁgag%é\{{g{rﬁeﬁgﬁgé %%/é%tf%cr}hlgg Fﬁggigs%e%nﬁl\ﬁﬁqqd;u,%tﬁﬁ enpt s
have been Sradehipsgcuéd hoséihgondukt bs afeiedyoappsybsghiyl aser beam al ong
streets as disclosed by JP-A 6-120334, for exanple. 20 In the_method of

cutting a seni condRRGFV S &LNGF GELRELINGS| @ ST aAsddMIs BERePTedweed M uence

of nicks or cgpeksut | RRINES ed, :angd, t f rate can
be accelerat e@ébecalr}glerft%#ae ggm&ggggug?ggn%ggp% ghégtg%ym%pp yi r‘fglegl | aser
beam al ong t hthst semison@bctienwa her sesi conduitbrthef eitt nd obbedei as ded

into individyal sem conductor chips. by applying a | aser beamto it along
the streets, e‘f‘éﬁ%l?e%e Y\%Vi?\lﬁer“é}%g\%ff%{%s%ﬁ%tlﬁ S8 &P fPWat

ek naly! "H 8 T Ecaesecatichor Al S le SUARCIARIRINIICR,
adhered to tHeepeftkreurvher blietsizecnf concucsemioehductannoitipeis di vi ded
toget her “‘thré@&bé&?ﬂﬁ%?%%%%%Et@%%eéf the streets in the semiconductor
chip increases, 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 applyving 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 3 It is an object of the present invention to
provide a nethod of dividing a sem conductor wafer, capable of separatin
i ndi vi dual sem conductor chips fromone another by breaking a bonding fil
for die bonding corresponding to 5 the sem conductor chips after the
sem conductor wafer is divided into the 8em conductor chips by applying a
| aser beam along the streets of the sem conductor wafer having a bonding
filmfor die bonding adhered to the k surface thereof. To attain the
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above object, accortfnd®t3 AR 8 PTHREH: i IV eHR %% BaRAdfed a

net hod of di vadinB8haq 6ENEEPNYEE0E WahesohRaNEREr awREEE Al é&%‘a@ieséfe?ts
formed on the front surface in a lattice formand a circuli formed in a

plurality of &fpasatingi bmdiviguaheenigandugtaf chipsefsom ¢me @natdies dual
sem conduct or | rising. 15.a bondi Il m.adhering. step. of
adhering a boﬁg%\‘g&f}ffﬁ% %@n@ﬁg 9b§ﬁ§‘|“n€°’i ggt%réoﬂg]&ﬁgsﬁ?lfﬁ %p%lfg{rﬁ% t°_ _
seni condu® or thyakehicen@net 6t cepadheseyethapseritbndnst 6t epapbyr afdi xi ng
an extensi bl e protective adhesive tape on the side of the 20 bonding film

of the senicofdlitded ipiethpBAMHEaTIBEOIIrhips iy appivéngd lasehdanack

surface theregi, | VLI t YRl ] ctor wafer into
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protective adhesive tape; a bonding fil mbreaking step of breaking the
bonding filmfor efRratistit &RIGECSE CRIEChy BRFRRALRG thethn dtr@mante

adhesi ve jiape; hoe Bt Y6n! CPRELE ié’rgfoéri?dé@?a b '6@3%% | @3 v 2gh

sem conductor chip renoving step renovi ng the sen1cond€c?or chi ps

havi ng the bra&ehcoodechgr fwd fenfavied atplons ity of sheeptst fotned on

adhesi ve tapethe 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 and pressing
t he bonding fil magainst 4 the back surface of the sem conductor wafer
under heating at a tenperature of 80 to 2000C. The above protective
adhesi ve tape is adhered so as to cover tHe inner opening of an annul ar
support frane. Further, it is desirable that 5 t he above protective

adhesive t apehasyachr gReELYcl Bl rhisooAFbEsian s Leduced by, an e or nal
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tape to reducat At semgheacameabft B tonmeovoctentive {Bve et GaEyOr Cchi ps
havi ng the bondi ngéfl | maffixed thereto fromthe protective 10 adhesive
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the-Drawi ngs f ujp&!%)r a agrag wi;ng.t.h film
adheri ng step a%rg)rll%g%a oné’ ﬁaﬂ%l m T or ﬁ e l%or{n %ngegﬁgg#ggtm #hack
surface of5 a *shm abodecpmtewatme laﬂhéEa.v:b Wapen@asmat ppdpeetpremnse i1 t he
present inventi i.s a perspective view showing a state of an
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per spective vjew.sho exa a er a ne for carrying
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constitution of a |aser beam application means provide t he " beam

machi ne shown in Fig. 3; Fig. 5 is an enlarged sectional VI ew shovm ng an

exanple 30 Oﬁ::f QE HE¥!:95 EE'EEEBE' D, E hﬁ gl Vi g| ng nmet hod according to the

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 is 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 to the present
invention; 5 Fig. 7 is a perspective view of a protective adhesive tape
ext endi ng device for carrying out the bonding film breaking step in the
present invention; Figs. 8(a) and 8(b) ar @ di agrans for explaining the 5
bonding fil mbreaking step in the dividing nethod according to the present

invention; Fig. 9 ipjq.parld al psféﬁéaeﬂvﬁwé&%% a'p %Q%E%?gsa_f‘cr@%% ctor

waf er subjected to the bonding film breaking step;”and 1 'S a
per specti ve vkapeofxtepdihgodduiter fohi parfpingdoby theibondintgefilm

sem conduct or fer by the dividin nmet hod according to the present
i nventi on. EEP%?Fganﬁegt?Pp%PthSf8Fﬁ§eﬁ£efﬁV?Eﬁlﬁﬂﬁodinents 15 The neth?d
of dividing a senm cPIgeICt®{aYedied ROEPTHOU1dPramd £l d:EM LA B ©
t he present inventioﬂgﬂdIlrbgaédesc$§ﬁed In he‘a[l.mdth reference to the
acconpanying Pardanagsilibyeaking) saes i hheadévddaggamst sodwianpmatinaxanpl e
20 of the bonggnghéiéggggggrkﬁge§£§8ngf adhering a bonding film for die

ur

bondi ng to the bac aceé or a‘'sem tonductor wafer in the dividing

met hod of the presenigi weid i ®@mpaftital ldedarSed NAFERAHEII Uit ¢ of a

sem conductor _wafer 10 and a_bonding film 11 for die bonding to be adhered
to 25 the baBRMiGPRARELOF WHErLaHRinthnd s0 hpebonding pHilm dinaakisg
streets 101 aggeforggqd on the front surface 10a of the sem conductor wafer
10 in a lattice form and a circuit 102 is forned in a plurality of areas
sectionedOby the plRigl iltly isoh msermmect 4 .vikw blfna eémicandddesr ich ippde
froma p0|y|n%g§med by dividing the semiconductor wafer by the dividing

method according to the present invention.
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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 view of 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
semiconducteor 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 pm nmay be used as the bonding
film11 for die bonding. This bonding film11 for die bonding is placed on
the back surface of the sem conductor wafer 10 and pressed agai nst the
back surface of the sem conductor wafer 1Q under heating at 80 to 20000 to
be 6 adhered to the back surface of the sé&m conductor wafer 10 as shown in
Fig. 1(b). The bonding filmfor die bonding is easily broken by applying
relatively smalhetreasikbether paekAbtietabbeobonshNgefiibdhddcisr Wféfdlq o the

back surface 5 of the seniconductor water 10 in the above bonding film
adhering st epasaphewhelRilige pridtlect The hediiyd tlapdorsdief bonréiingaig he

i de of the bqpdi ' 1, ad . b f f t
sem conduct or cagiay peoRsRopd arbElihd kefastPaly e ripatls) forap
protective adhesi veatape tHe B&HAHXhGEIINED] ii$ d@h&téd xoltree basdi figrfdden 11

adhered to the_ back surface of the sem conductor wafer 10 to the top
surface of tAE EReecAsmprengustest votehdhlsinethapabovenhprading ilm

. synthetic resi S as ' : ri e ! ed as a
di ci ng tape ahgh%gﬁgsegegg'agﬁtékg§bg?9#%ebgﬁﬁéggiggopghg%gggfE%ﬁgaﬁ%ular
support franeafBiasdshownhéenskig. of.thé bbdhdape Hilm npl tddhPrapedd wHbat
its adhesion #gg&educed bégan external stimulus such as ultraviol et

radi ation or FPEéafg ellgsSEMACRREUREPE| WahRbt b8t (DEORBRESYOe t ape
14. After theaaﬁagwaoéaplérhﬁiﬁ%sr tﬁﬁo.t&ﬁig S AR aafds Ohe!

sem conductor wafer 10 I's affixed'to e top surface of the extensible
protectid adaéfivéngapeerd 4satihea £fliothehbondupgof i 1firidnmadhéried theche

Cerm conduct or SUBF & B 61 T PRB SR BR UG P r v AotV Es (T OB SHTIRER
thereto 25 inbe tnei kdunkipesl pOBHUEL OTe CHHRES DYe 2RRPYI NP Bhidkels bgam
along the streets 101 is carried out. A laser beam machi ne for carryi ng out
the di vi di ng 8YBphetic resin tape such as a vinyl chloride 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 beamalong the 30 streets 101 will be described
with reference to Figs. 3 and 4. The |aser beam machine 1 shown in Fig. 3
conprises a static base 2, a chuck table unit 3 which is disposed on the
static base 2 in such a manner that it cam nove in a direction 7 shown by
an arrow X and hol ds a workpi ece, a |aser beam application unit support

nmechani sm 4 n n th t,..c_base, 2 nmanper that it
o e ver m nBhShol ByrBHREERM Ofa BOREL o ReFIEitPet & L As Tt B Moy e

directi on shoappBibutibe @Iii‘@\eiuﬁpoa'ltdméchaﬁﬁém e@Ri 2B ¢ ekindeduBhttife Whi ch
I s di sposed on the | aser beam application unit support mechanism4 in such

a manner that SERTAGPI//E 1R SNCH pRANNRT tERBWH FRDaRCES ewa ZAireet iove

chuck table | |
nount ed on theﬁgfagt e ﬁas 5 Y}%§ %rn gﬁge rp%orlngt%&ﬁ'é g%c’%%cﬂ:ﬁgnsq'fownt he
direction shokm blet herawr Bw aid a faset IséamliaiphieekiG? umintedioity he

guide rails 31 nd 31 i.n such a_manner that it can nove in the direction
shown by the &frBwsROS§dsBRoRRESLREERGPBRABCRPRBLGRLAPRIUBHL 1SUPBRI | I st

sliding bl ockpd@nhRishch & %Eﬂe%gﬁel}ﬂ{ef t hG@N; FQV. nio%et gﬁ dé’ cfﬁgédt% hown

by the arrow Y, a support tabl orted on t e sec ock

33 by a cyllndhowalbynanbarraﬂ Zand a chuck table 36 as a morkplece hol di ng
means. This chuck ablq? Q@Eﬁig dior tion chuck 361 nade of a 20 porous
material so that a ABGLELBFCRRR £ o CORPRSRSi 8cRa1% del d on

the adsorpy i O@ugae%ﬁ@ls PBém%i §P%‘u?i‘&edr@z‘?@§et§\?§tir§b89[e zsaﬁmr%agfgefdwck

table 36 is rotated by a pulse notor (not shown) installed In
cylindrical npabetlel. toadhetdisvdrf thet dskedtmgnbsbewn 3oy Nave amrdw s

under X, a first sliding block 32 mounted on the guide rails 31

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

t he above pair of guide rails 31 and 31 and, on its top surface, a pair of
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
move in the direction shown by the arrow8X along the pair of guide rails
31 and 31 by fitting the to-be-guided grooves 321 and 321 to the pair of
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shown by the arrow X. The noving neans 37 includes a male screw rod ™ 371
arranged, in PREaRFEPYWY: FheESN iNgeM8ABS 3 painclgidefuiagBader sgrew 3odind 31

and a drive s C S ; Mo ] 0 | | rivi t he
mal e screw rogq%7%1sér&ﬁib@rir‘allg Q%%%E%@%?’S%%gwg%ﬂgtﬂ% %g&g%;@ elnﬁd/?gr%%a%bl y
supported %o zaibeadl rndi3dcknd7d drived soarideesabhves & puileebdsto? FwW i s,

at the other end, tgansnisiion-couEled with the output shaft 10 of the
above pul se noPErTIFITLPRALLE ARV LRY RS RHR SHAMhYCd 3The Bl Makew rod

371 is screwedci-Bl,0rgqt i eagded dhriqughyhol f Lh,a bl ock
(not shown) prgjectfn from the d%%gr suF géegggggﬁgmge%§€§8%§?§?%ﬁw%f t he
first slidingbebrdol BRocKhe?2f Hixed o ditieviabpwehetamlie basew? ramd 3, i n 15

| di i direction by the pul tor 372, the first
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shown by tde afrene ¥bolRepabor enctenond2stidliangpbbGledit 12 fnof s idwh under
surface, a pair of to-be-guides grooves 331 and 331 which 20 are fitted to
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gui de the under surface of the center portion of the first sliding
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 greocoves 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
p‘rovided 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

enbodi nent is provided with a noving neans 38 for noving the second
sliding block 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 noving
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 a5 2 pul 39 L . e Gk 0B trafsh(LRSoREG TR 80 SN 8 00
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mal e screw rod 3 [ rmal direc n_or_rever direction by the pul se
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application unit support nechanism4 conprises a pair e rai
and 41 nount edirentine byathe mdse hoted 382angbe paﬁ:andidlid)lregdﬂanmer in

t he i ndexi ng rection .s t he. arrow.Y a bl e upport base
42 nount ed ong? é‘ Vg8 ?@‘?‘P%%ﬁ %‘h %falr]rss%ﬂ nélnﬁgﬁ t%ﬁrﬁs ’19%) CBP nove
in the dlll’(ECtSH.ﬂwﬁhBy\/ntbé hBheorrvow Y. This novabl e support base 42

conprises a novabl e support ortion 421 novably di sposed on the guide
rails 41 and 41 an8h@ %Ql‘ﬁ?lf@s%rkfﬁf% PRl RARERRY Whlt RUPRR%ED| e support
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guide rails 4 ext |ng |
on the static base 2 and arranged parallel to each 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 directiocon 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 applicationunit 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 ncot shown. The male screw rod 431 is screwed



shown by the arrow Z Z. The | aser beam application unit support nechanism
4 in the illustrated enbodi nent conprises a noving neans 43 for noving the
novabl e support base 42 along the 25 pair of guide rails 41 and 41 in the

i ndexi ng direction showmn by the arrow Y. The noving neans 43 conprises a
mal e screw rod 431 that is arranged, inlﬁbrallel to, between the above
pair of guide rails 41 and 41 and a drive source such as a pulse notor 432

for rotationalhyodsiotrehddie thRbSgBCheWe PIrmla 43l a ¥B@Fﬂal %15]%%% ddid 431

is, at its one end, rotatably supported to a bearing ock shown)
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driving the € r lin ormal direction.ot _reverse direction
by the’ pur sty 14 fBb.bPelelE ATerdat 455 A2 o MRr et Hpna e
gui de rails 44henguiidei faile Andgexd g did egié OThdhOMYy dirddEicH lsWWwh The
| aser bean1agg;ication unit 5in the illustrated 10 enbodi nent conprises a

unit hol der abl¥e aaYB8¥r Ybeam application means 52 secured to the unit

hol der 51. The unit ' i | . | t.g-he-qui.d

grooves 511 and 51 h%]gi%gél:sI%ﬂeégﬁla%%ﬁﬁfgggoyobpﬁg gg#ri %He gltcjillg%'t%a?itle?d 423
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511 and 511 to be slidably fitted to the pair of guide 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. 1In 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 | aser beam
nodul ati on neans 523 as shown in Fig. 4. A YAG |aser oscillator or YV04

| aser oscillator may be used as the |aser. beamoscillation nmeans 522. The
| aser 25 beam nodul ati on neans 523 conprildes a repetition frequency
setting neans 523a, a |aser beam pul se wdth setting neans 523b and a

| aser beam wavel engg hl§§éfi15'8argm?dé‘i%‘ii§?§€ed ThEom M ERst '%(g%d]{&f%ej?%%set ting

means 523a, |aser beam pul se setting neans 52 m
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t heref ore, de%lﬁFFE %I%Ig(ﬁ_‘c? ]rcaotn’sorbf“PetéHgﬁ szgt'ru@gﬁr’é%g%trﬁtl% SEPSTER hi s
text - A condges€in§?mdahs $L32CHEUHE 14l NBea®mddiEl AORUE NG D21, 11
A | aser beamoscillated fromthe above | aser beam oscillation neans 522

reaches t e cehaeasgrthgalagesughamhanty agepubsaniavetl beamnhaedmg £23. The

5255 changesbt BaCTSERFARAAEPRE bt o PEathehel. oERE, nATFRPRa lise means

predet er m nedwi@pktsdttiimd meguerBa3b thanhaserhd paliseul 5Et h Widt he $R{liSNd
means 523b changes the pul se wdth of the pulse |aser beamto a
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i1lumnating nmeans, and iS so.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 rotaticnally 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 Z.

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 imge signal. This inmge
signal is transmtted to a control neans that is not shown. The | aser beam
application unit 5 in the illustrated enhodi ment conprises a noving neans
53 for noving the unit holder 51 al ong tife pair of guide rails 423 and 423
in the 25 direction shown by the arrow Z. The noving neans 53 conprises a
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the laser beamhdéd apPbh§ath®Nyiié Pails 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 inage pick-up nmeans
6, rnmage processing such as pattern matching is carried out by the inmage
pi ck-up means 6 and control neans (not shown) in order to align streets
101 in 20 a first direction formed on the sem conductor wafer 10 with the
condenser 524 of the |aser beam applicatiloh unit 5 for applying a |aser
beam al ong the street 101. The alignnment of a |aser beam application
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524 of the |aser ean1app I"’cat1 on "uni I'rra |at I'ng a
the laser beam application unit 5 for irradiating a laser

beam. In 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 is 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 pm is continuously formed along the street in
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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
laser beam application area where the condenser 524 of the
laser beam application unit 5 for applying a laser beam is
situated as descriped 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
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 stép of forming grooving lines, the chuck table
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
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 application
unit 5 for applying a | aser beamis situated as descri bed above, and a

| aser beamis applied along a street 101 on the sem conductor wafer 10
fromthe condenser 524 of the |aser bea 5appl lcation unit 5 in the |aser
beam 20 application area by focusing on the front surface 10a of the

sem conduct or 19gher sddrte:f ea® 2age@0¥irNgvbingasépe step of forning
grooving lines will be described hereinunder. In the step of form ng

groovi ng |inewavehenghbek3babre (n3tgsvipohaet Laserhbeamii conductor wafer 10
hel d on the CB#%Eutt-anﬁ 6 is noved at a predetermned feed rate (for
exanple, 150 S€¢) "in the direction shown by the arrow X while a pul se

| aser beam i srepptiiedofir epefienepndgosgnz524 of the |aser beam application
unit 5 for_ appl xi ng a_| aser beam upon 30 focusing on the front surface 10a
of a predet er RIAER WidEBt 01d11M8n the semi conductor wafer 10. In the step

of formng ¢ kn | Nes e folLlowng |aser beamis irradiated as the
| aser beam 1%8?|¥%hgpé{6u§&gmggiﬁ'l és%lp or YYX | aser wavel ength: 355 nm
3

(ultraviolet |aser beam) output: 3.0 Wrepetition frequency: 20 kHz 5
pulse width: 0.1 ns_focal spot dianeter: 5 pm A | aser beam having a short

wavel ength is used AstaRF H%P%’é&ﬁh # RN s vavaIANg Budsapsedfaartde | aser
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arrow X while its focal point Pis set to the front surface
sem conduddt orbeafiged 10,Bya mpviong ag lasee b8dmhari tlye i vept toofsedautby30 m

ISSROrnEdsal Ogﬂetahrei\:osv}ﬁ%%ile 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 pum is formed along the street.
Since the semicondu.ctor wafer 10 having grooving lines
15 10d along the streets in the above step of forming grooving
lines is broken with the grooving lines 104 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
1l 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
stréets in the above step of formng grooving lines is broken wth the
grooving lines 10d as the starting points, it is divided into individual
sem conductor chips along the streets bﬁ&exerti ng small external force

thereon. The bonding film 11 for die bortdi ng adhered to the back surface
20 of the sem conductor wafer 10 is not broken because a | aser beam
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13. The extendi ng neans 16 has "a cylindrical extending nenber 161 for
supporting arPfr above protective adhesive tape 14. This 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 151a 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 is constituted to
be able to be noved 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)1%bove the reference position, by
alifting neans that is not shown. In the illustrated enbodi nent,
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described with,r rence .to Fi.qg. .7, Fig. 8(a).and Fig. 8(b). 25 As

descri bed aboeé?gg§é£¥u869FFm%38H8“E§°§UBBb Fiﬁg eFﬁégseﬁ$c%hﬁu%?%Yemafer_
10 that has tpeobendive hihaside adpered §8 hboelack sHEfageehdighgof and is
supported on the top surface of the extensible protective adhesive tape 14

affi xed t& t heC8ippoRtSHawmdnIRBiq + Bébhofhmgheiteficrerathppedt 30ntshavwre back

surface of th ) C 0 er 10 divjded. into individual

seni conduct or %é%ﬁgs @B‘gﬁ’g’a# }}f’iﬁgjn{agneﬁ{g tgﬁg 13fn‘?fh§hBVBt' ecty 9&% ve

tape 13) is phacele Gkids B ESigibtaatfacaqhela vel thpe ¥l isdhiteaadhpse 151

and secured to the base 15 by clanps 18 as shown in"Fig. 7 and Fig. 8 (a)
Then, 17 astemr®ihei AOFFE. aglh)ont ke dyerpiidgf Wowmblel abfiixsd ttee this

éxtendingrre L,C t he ,ar 141 where the Lural jiy. of
seni conduct o?ﬁgﬂgggt%ée%%#)ﬂ?éntﬁ%ﬁee ggév‘ggeﬁébolz\g@ﬁ %émg&ﬁ’@gﬁimtja]:)elsm i s
noved to ltthe kexédkenialgprig pls Seaicohdwatof Ehgps Bid)as sdawhhen refr ence

position shown. in Fig. 8 (a) by a lifting nmeans that is not shown. As a
result, as tHENEKtFHNEHIN RYMRIN b a850seFE ivgpadhasiveckarsded and

tensile forc t . 1 he dj | fd ' |
adhelsi ve tap??ﬁ,§%?§%%€yf?%@ ibgg%‘lﬁllrl]% %Iltn?ﬁﬁ%(?den‘ﬁ&rm‘fctd}r %th%%té kL

lowers due to a gap produced 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 £ilm 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
adhési on between the protective adhesive tape 14 and the bonding film 11
adhered to the sem conductor chips 20 |lowers due to a gap produced between
themat this tine, the sem conductor chi 20 adhered to the bonding film
11 are 15 easily renoved fromthe prot EC]'[IVE adhesive tape 14. After the
bonding film 11 adhered to the back surface of the sem conductor wafer 10

di vided into boddinguslilmseli s@ndued oto Chh@Sh2dk | SubFOkEmBe B4 fed.

sen conductor _ chips 20 .in the bonding filmbreaking step, a chip pick 20
up col l et 19 BB FPPEme8iBEBvEhENEBicPRAVEVAY auaEeT vEDt Apedivideddi ng

device 15 is tQ,r Wale [ VA 1 or_ chips, 2.0
fromthe top gg@%gﬁgf 8¥h§ng¥§?1é?? ?é\l/rg' %%%Le%% I\I/deﬁfgpfe:%u%e{nsl ccgh"ﬁl?ﬁ r
chi p renovi ngastepjiing tshoha siize ¢f gach semicaidyctderhip 20 ahayr{raly

shown) or carry out 25 a die _bonding step. On this_occasion, .the _
ul travi ol et P¥PEﬁFﬂ5Fi€Wq‘ z}t}i‘ﬁsseﬂ?lgﬂg@égF%ﬁ ching 40t ak g Edmenet ddifer

161 are turnesoﬁaihe,aeﬁéyea%t Lapiob eh r@ﬂég{aﬁgpﬁf &PCai 8T BERELH

e
adhesive tape 14 so"as to reduce the adhesi he protective %‘dhesive
tape 14, thereby nekteerdingossithe mdthad eaSidividimy e tdemismmdimerndirct or
chips 20 from ective hesi ve.tap .sem cond

t hus rem)vedw%E%ﬁﬁo%gﬁﬁrporteégcetr\%\clléngaﬂgé?{}e%’i@g@i‘}-%ﬁﬂgé%%?gfaéi r‘?’f?ir}’itgﬁz 20

bonding fil _m&ﬁeu%mm%iﬁillna%@r adet BohdEnHack tHe baeg sasrabOWE ivhd i 0.
10, and sem conductor chips 20 having the 18 bonding film 11 adhered to the

back surflfce BFB1GARANAEAT WEERE hend apRERinfiea skasenndem@n oo welier 10 is
o v 020, COTPRERLYORN AL BT C R B LTkl ol
fromthe sen wafidndingio tid peidisbsemtieohdaetot aliips bonditigis hepehhe
i nproving the qllljgultyfg{mdlg r?g{]d}gpoqien Af)cuctorsdé ng to the method of dividing
a seni conduct B¢ g miconductor 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 sem conductor wafer and
applying a |l aser beamto the sem conductor wafer is carried out to divide a
sem conductor wafer into individual senigynductor chips. In this step, the

bonding filmis not broken but . sem conductor chi ps having the bonding film
adhered on the back surface by inparting 15 tensile force to the bonding
filmand breaki 8galitn:al ong the individual sem conductor chips. Therefore,
the bonding work of the sem conductor chips can be carried out snoothly.
Furt her, accokdi ng BomehBodeefodividingi i senicerdiconducater haviorg & t he

accoi 149 & L et of
P avide ¢ PhEBe Ayt AT ReeRE bl B LA ha b Fad N RO e e

adj acent sentoemdand o ciliicpsit Abdmebeihangilngaliiky b HFekesddt G d
with the sem conductor chips. Therefore, the bonding film does not

protrude f¥onPYhENEeRlBEAYLEY 0P L chT B8t LM sERfibhtdual (srmifpndugtasn

bondi ng the sgfiganduchAEichhps to a wiring frame is inproved. 19 | claim
1. A nethod of d?vfdingBalsengconductor waf er having a plurality of
streets formed on thaddrmg fiuthacthaem my saepicdeadher imgredbandingfiitlnf or ned

in a plurality of .areas sectioned 5 he pLurality of streets_into
i ndi vi dual seﬁ?ﬁoﬂ&ﬁcSBPaleﬂiBg,t88n8¥?giﬁﬁgf%cﬁoﬂ i hle 1 P PR COPRYT L st ep
of adhering ayQeading film for die bonding to the back surface of the

sem conductor wafer; 10 a protective adhesive tape affixing step of
af fi xi ngl%an ext ensi Profret bee iadhesdivss tapet aféisanghetep def Hfftikdng

PN g T 8h LRERETL R EHGE 8L YOL SLaRBYI 9 {45 PORUAY & fdd BAYRY °d o
bonding 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 B0 to 200¢°cC.

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 conductor chips by applying a | aser beam along the streets fromthe
front surface of the sem conductor wafer affixed to the protective

adhesi ve tape; a bonding filmbreaking stgp of breaking the bonding film
for 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
removi ng st epadhered®md ag ticheoveenimonnnet @pertiimpsoba agntber kuppoit
bonding filmaffixed thereto fromthe protective adhesive tape. 25 2. The
met hod of di viH# G- a seni conduct or wafer according to claim1, wherein the
bonding fil madhering step is carried out by placing the bonding filmon

t he back surface of the sem conductor wafer and pressing the bonding film
agai nst 30 t h&. backI'seimeabedod f e iskimigca semdiconduaiter wafler doealrdigig at a

tenperature of 80 to 2000C.. 3. The_nethod of .dividing a sem conduct.or wafer
accordi ng> tot%ladiymofeo?gfliw gi ﬁot%em&e&e&a Fb@ %’g‘ﬁ%%‘?%vsf &84 VEp
adhered so astife LSS pkBBerBYain APELL RUNYs idh ANPELAEAURPRA lextldrdiR: 4
The net hod of dividing a Sem Conductor wafer according 5°to any one of

clains 1 to 3Stiimeles n andeanesttesmiales hivetny d.st gpeehds thepaodecr itvieat its
adhesion is reduced by, an external stinmulus, .and_an_external stinmulus is
given to the %&% LT VEPS OeSIiE@CteaﬁLecst 8‘#‘85&88 ??stlé%lhtejﬂ%ﬁoatref“ﬁé’eti e
to remove thehéesRmPGH@EOf o £ Nt PEpHaNA VNG Nendshding | £ Mmfd £ xeeked 0

thereto fromthe protective adhesive tape in the above sem conductor chips
renovi ng 1ét epthereto from the protective adhesive tape in the above

semiconductor chips removing step.



