"METHOD -OF DI CI NG SEM CONDUCTOR WAFER | NTO CHI PS, AND APPARATUS USI NG THI S
METHOD BACKGROUND OF THE I NVENTION 5 (1) Field of the Invention The
invention relates to a nmethod of dicing a sem conductor wafer into small
pi eces (chips). (2) Description of the Related Art There has been known a
met hod of dicing a sem conductor wafer 10 into chips. According to the
met hod, a back face of the sem conductor wafer a surface of which is
protected with a protective tape is ground (back grinding) to a desired
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t ape. e on the surface of the 15 wafer is
separate%iﬁﬂggﬂikﬁ%Fkﬁﬁg?ﬁﬂtgf B % es as narrow trenches in the
vertical and horizontal directions are formed with a dianond cutter or the
li ke along scribing lines in the surface of the sem conductor wafer. After
t hat, r essi menber_such as_a roller is pressed agai nst the back face
of the %&@KQ&U Q%T%Eéwwﬂ‘éﬁ% stress concentrated on the parting
20 l'ines, thereby parting the sem conductor wafer into chips. Finally, the
adhes’ ve (Dabield sf trealavenditinal |y to extend the cl earances among the chi ps.
There has been al so devel oped a techni que whi ch suppresses generation of
dust acconpanyifhg ifiventon saladés paa metdpodiafeBScing o samicogdactomodifer ed part in
a sem conductor wafer with a laser to thereby obtain a 25 parting line as
conpar edimictsmaheiemsdchipsusi ng a di anond cutter (see JP-A

(2) Description of the Related Art
There has been known a method of diciﬁg a semiconductor wafer
10 into chips. According to the method, a back face of the semiconductor
walfer a surface of which is protected with a protective tape is ground (back
grinding) to a desired thickness, and the resultant semiconductor wafer is
mounted on a dicing ring in a state where the back face thereof is adhered to
an adhesive tape. Subsequently, the protective tape on the surface of the
15  wafer is separated and, after that, parting lines as narrow trenches in the
vertical and horizontal directions are formed with a diamond cutter or the
like along scribing lines in the surface of the semiconductor wafer. After
that, a pressing member such as a roller is pressed against the back face of
the adhesive tape to make a bending stress concentrated on the parting
20  lines, thereby parting the semiconductor wafer into chips. Finally, the
adhesive tape is drawn radially to extend the clearances among the chips.
There has been also developed a technique which suppresses
generation of dust accompanying formation of parting lines by forming a
modified part in a semiconductor wafer with a laser to thereby obtain a

25  parting line as compared with the case of using a diamond cutter (see JP-A




1 2003-33887). In the conventional dicing technique, however, at the tine
of dicing a sem conductor wafer along parting lines forned in any of
vari ous nodes, an external force is applied to the back side of the
adhesi ve tape adhered to the 5 sem conductor wafer to nmake the bendi ng
stress concentrated on the parting lines. There is consequently a
possibility that the pattern on the surface of the wafer is damaged due to
occurrence of cracking, adhesion of dust generated by the dicing to the
surface %f gﬁg#n[ or the like. 10 SUMVARY OF THE | NVENTI ON The i nventi on
has been rQQ € ()/1 ew of the aforenentioned circunstances, and it is
therefore an object of the invention js.to provide a _sem conductor wafer
di ci ng net hod 5@3@8@%@%@% lﬁ’ir’rggteéhﬂ}%%engoﬁ’teéi‘é]é% thﬁ/it’flﬁ%l?? g%5—’(1,’(1,%||5‘rence of
cracki ng, adhesjon of dust to the surface of a chip, or 15 the like. In
order t o SEEHFARIEHWAETeRloNg MREting s lopmedpneyy efijeriols mafdey an
configuration. A nmethod of dici n% a sem conductor wafer into chips, which
i ncl udes ext¢raad fege 63 apnbedite §he beekisslemfube srdhgaivertape adbieced pathé ng | i nes
al ong 20 which the sem conductor wafer is parted into chips are fornmed is
hel d By samiepiithitorwaigrctoandke ahe dentlhag stresoialcepticitadionght hyartidigesi ve
tape in a state where the chips of the sem conductor wafer held on the
adhesi ve limepe There irotorsepacatlgd posibibiae that tierpattéar ebyhs epafaas bfig t he
chips fromeach other and extending clearances anong the chi ps.

the wafer is damaged due to occurrence of cracking, adhesion of dust

generated by the dicing to the surface of a chip, or the like.

10 SUMMARY OF THE INVENTION
The invention has been made in view of the aforementioned
circumstances, and it is therefore an object of the invention is to provide a
semiconductor wafer dicing method capable of performing a dicing process
without occurrence of cracking, adhesion of dust to the surface of a chip, or
15 the like.
In order to achieve the object, the invention employs the following
configuration.
A method of dicing a semiconductor wafer into chips, which includes
the step of* holding a semiconductor wafer in which parting lines along
20 which the semiconductor wafer is parted into chips are formed is held by an
adhesive tape and, after that, radially drawing the adhesive tape in a state
where the chips of the semiconductor wafer held on the adhesive tape are
not separated from each other, thereby separating the chips from each other
and extending clearances among the chips.

25 According to the method of the invention, a tensile stress in the



25 According to the nethod of the invention, a tensile stress in the 2
direction along the tape surface is concentrated on the parting lines in
the sem conductor wafer firmly adhered to and held by the adhesive tape
when the adhesive tape is drawn, breaking along the parting |lines
progresses, so that the sem conductor wafer is diced into chips.

Si mul t aneously, the chips 5 are separated from each other by radial draw ng
of the adhesive tape, clearances are forned anong the chips, and dust

gener at ed,. by . t he ;waf br eaki drop in the clearances. As a result, the
duet dosdifbpioficyiRethe 12 1% 5t CarBreded SnRe MegHRdBestindTeni p.

Pr ef er abl é .the, net hod  of _thf iﬁl/enti on further includes the steps of 10
formng parifeRflucterewafer firplsadhersddoanst helsiksr the adhesivetapeoWheRi ch i s
ground in a state where a protective tape is adhered to a surface of the
seni conddbe dbgaivertapgdndrawy, brraking edonstheprrting lines baegtessesesof t he
sem conductor wafer in which the parting Ilines are forned; separating the
pr ot ect i ¥hat Hpeséminondietaremiteons ditedrindmflipsaf Semulteemcadblystheechiape is 15
adhered to the back face of the sem conductor wafer; and radially draw ng
t he abhesireecpapdediften esehathti oy radid deawimg efthovadlicgiee tdpe,t he step of
formng the parting lines, preferably, the back face of the sem conductor

waf er i s chkeanness std formeldasaonpehachips, andulusvigehemtedibanidiedyafert er to form
the parting lines. 20 According to the nmethod of the invention, a very

fragil e medakingddrobayethel dedramieed | As hhesaRMlIEoAASCI Vs vifBbve dhgy nodified
| ayer serves as parting lines for making chi ps. Thus, dust is not
gener at eGnldyistdt® 4AHRE&S $o the surface of a chip.

Preferably, the method of the invention further includes the steps of:

10  forming parting lines in the semiconductor wafer a back face of which is
ground in a state where a protective tape is adhered to a surface of the
semiconductor wafer; adhering the adhesive tape to the back face of the
semiconductor wafer in which the parting lines are formed; separating the
protective tape from the semiconductor wafer after the adhesive tape is

15  adhered to the back face of the semiconductor wafer; and radially drawing
the adhesive tape after separation of the protective tape.

In the step of forming the parting lines, preferably, the back face of
the semiconductor wafer is scanned with a laser beam or is cut with a
diamond cutter to form the parting lines.

20 According to the method of the invention, a very fragile modified
layer is formed in the semiconductor wafer. The modified layer serves as
parting lines for making chips. Thus, dust is not generated by the process
of forming the parting lines.

Preferably, the method of the invention further includes the steps of:

25 adhering an adhesive tape to the back face of the semiconductor wafer the



of formng the parting lines. Preferably, the nethod of the invention
further includes the steps of. 25 adhering an adhesive tape to the back
face of the sem conductor wafer the 3 back face of which is ground in a
state where a protective tape is adhered to the surface of the

sem conductor wafer, and holding the sem conductor wafer by an auxiliary
ring; separating the protective tape fromthe surface of the sem conductor
wafer held by the auxiliary ring;, formng parting lines 5 in the

sem conduct or, waf er from which the protective tape is separated; radially
drawi ng PREK saeeafi whichas@rpane i aaitrte Wheye pinrgtestivertapgisadhereddo t he
parting |lines; and hol ding the adhesive taﬁe drawn in the auxiliary ring
by usi ng thastnface of thangemicegdustarorafengand holengshe semigondvstémvent i on, a
group of chips parted 10 fromthe sem conductor wafer by draw ng the
adhesi ve wadpeby an bexiherdring separading the piatectiveatapeefranhids siwfa@pe, so
that the chips can be easily transported to the subsequent die-bonding
process. of th¢ bemstoaduoforfwaferigld be tharduxilgatyi riag; fopnahepabting lidw back
face of the sem conductor wafer is scanned with a |aser beamor is cut

with & 1ndheasemicaidvcesr wafdrdiomtwiichathel motddtiRstapfde eepargedo the net hod
of the invention, a very fragile nodified layer is forned in the

seni condugdRlvéfaeFing The dmﬂ@fdee@gle&n&he%mx\zﬁmaﬁngwéﬂ fogmlatid@soff or maki ng
chi ps. Thus, dust is not generated by the process of formng the parting

l)i‘ n:rS] . 2@hé Rathag TRIBPINAhol Mg tRE e e RpEIELAAI 1 tHIuAtbes kMR, tape is
by using another dicing ring.

According to the method of the invention, a group of chips parted

10 from the semiconductor wafer by drawing the adhesive tape can be held by
the dicing ring via the adhesive tape, so that the chips can be easily
transported to the subsequent die-bonding process.

In the step of forming the parting lines, preferably, the back face of
the semiconductor wafer is scanned with a laser beam or is cut with a

15 diamond cutter to form the parting lines,

According to the method of the invention, a very fragile modified
layer is formed in the semiconductor wafer. The modified layer serves as
parting lines for making chips. Thus, dust is not generated by the process
of forming the parting lines.

20 In the method of the invention, preferably, the adhesive tape is of an
ultraviolet curing type, and the adhesive tape is drawn and, after that,
irradiated with ultraviolet rays.

According to the method of the invention, in the step of drawing the

adhesive tape, since the semiconductor wafer is firmly held by the adhesive

25  tape, the group of chips diced along the parting lines are parted along the

4




ultraviolet curing type, and the adhesive tape is drawn and, after that,
irradiated with ultraviolet rays. According to the nethod of the invention,
in the step of drawing the adhesive tape, since the sem conductor wafer is
firmy held by the adhesive 25 tape, the group of chips diced along the
parting lines are parted along the 4 parting |lines when the adhesive tape
is drawn, By reducing the adhesion of the adhesive tape by irradiation
with ultraviolet rays after drawing of the adhesive tape, the parted chips
can be easil. eparatjed fromthe adhesive tape. 5_In the nethod of the

i nvent | ow,arﬁﬁgﬁweébw en gheaghesiye dapent dsFwpheBy aghagingdheagshesion
controlled. According to the nethod of the invention, the entire face of
the adh&stheadhpave gﬁp%byuﬁﬁafd@amly Wit whtrapiodstareytsiaftertdrawdnawi e anount

of the adhesive tape is controlled b 10 making the tenperature in a
center p@dbesivedhpehtheapitided ¢hintsapen badasilaseparated fromi Pheadhegiveti on
different fromeach other or, alternatively, the tenperature difference in
t he adhedape tape is determ ned by a distance of the adhesive tape adhered
fromthe center of the sem conductor wafer to an outer edge and a di stance

from &he out er Indye méthodefshaiinoantiich qirefabply, aadrabhng anesuntnatiheg end of
t he exposed adhesive tape. According to the nethod of the invention, when

t he di st adbhesiveaapetibeowirbBededge of the sem conductor wafer to the draw ng
cylinder is long, since the peripheral portion of the adhesive tape to
which the sem geagtEihSto the method of the invention, the entire face of the
adhesive tape can be uniformly drawn.
Preferably, the drawing amount of the adhesive tape is controlled by
10 making the temperature in a center portion of the adhesive tape énd that in
a peripheral portion different from each other or, alternatively, the
temperature difference in the adhesive tape is determined by a distance of
the adhesive tape adhered from the center of the semiconductor wafer to an
outer edge and a distance from the outer edge of the semiconductor wafer to
15  aterminating end of the exposed adhesive tape.
According to the method of the invention, when the distance from
the outer edge of the semiconductor wafer to the drawing cylinder is long,
since the peripheral portion of the adhesive tape to which the semiconductor
wafer is not adhered draws more than the center portion in which drawing
20 is suppressed by strong adhesion of the semiconductor wafer, by causing a
| temperature difference so that the temperature of the center portion of the
adhesive tape becomes higher than that of the peripheral portion, drawing
of the center portion of the adhesive tape is promoted and the entire face of

the adhesive tape can be uniformly drawn.

25 ‘ When the distance from the outer edge of the semiconductor wafer to




wafer is not adhered draws nore than the center portion in which drawi ng 20
i's suppressed by strong adhesion of the sem conductor wafer, by causing a
tenperature difference so that the tenperature of the center portion of the
adhesi ve tape becones higher than that of the peripheral portion, draw ng

of the center portion of the adhesive tape is pronoted and the entire face
of the adhesive tape can be uniformy drawn. 25 Wien the distance fromthe.
outer edge of the sem conductor wafer to 5 the drawing cylinder is short, a

radi al drapw force.tends to _be cpncentrat on_the center portion of the
adhesi ve tﬁgggg‘f"h’% (F;Pgh‘é&%rclgss °5€ a ?r‘ﬁﬁf&bawlﬁ’gefgm?et? & tf’i’ﬁe, and the
peri pheral portion draws | ess than t center portijon. Consequgently, under
Such: condPRrtiEate on. thikeenic Per?%ﬁgf%% BEA°KITS PabHE BSBE RS OF he
tenperature of the ripheral poytion qf the adhesive tape_becqnmes higher
than t hat'TRHH %@Hﬁ%@leﬁéﬁ?‘?’cﬁﬂ thfererphoral pogden drawrdessdthedt the t ape can
be uniformy drawn. To be concrete, in the step of draw ng the adhesive
tape, pr&pRteadaytions hEonsppeently rundey sugh conditemspdytdagaingnd that in the
peripheral portion in 10 the_ adhesive tape are nmade different from each
ot her 5 by temparHgrasiifarence sodbatiithe temperaune vfithe péripherdlpeetivhofi, by
making the hot air blown to the center portion (or the peripheral portion)
fl ow al séhe adhhsivegape pleeombs paghdramagothat e the repterpantioan}he enisroot h
tenperature distribution can be attained while attaining the tenperature
di f f er endaceld tthetanBmsivtehmpearinpie naifopaty denwand the center portion. In
order to achieve the object, the invention also enploys the
To be concrete, in the step of drawing the adhesive tape, preferably,
the temperature in the center portion and that in the peripheral portion in
10 the adhesive tape are made different from each other by blowing hot air.
According to the method of the invention, by making the hot air
blown to the center portion (or the peripheral portion) flow also to the
peripheral portion (or the center portion), a smooth temperature
distribution can be attained while attaining the temperature difference
15  between the peripheral portion and the center portion.
In order to achieve the object, the invention also employs the
following configuration.
An apparatus for dicing a semiconductor wafer into chips, which
includes’ means for forming parting lines for dicing the semiconductor wafer
20 1nto chips by scanning the semiconductor wafer along a pattern in the
surface of the semiconductor wafer in the vertical and horizontal directions;
means for sandwiching a portion of an adhesive tape at a distance from the
outer edge of the semiconductor wafer so as to surround the semiconductor

walfer, the portion being on the outside of the outer edge of the

25  semiconductor wafer, in a state where the adhesive tape wider than the




foll ow ng configuration. An apparatus for dicing a sem conductor wafer into
chips, which includes: neans for formng parting lines for dicing the

sem conductor wafer 20 into chips by scanning the sem conductor wafer
along a pattern in the surface of the sem conductor wafer in the vertica
and horizontal directions; neans for sandw ching a portion of an adhesive
tape at a distance fromthe outer edge of the sem conductor wafer so as to
surround the sem conductor wafer, the portion being on the outside of the

outer edge of the 25 sem.conduct or fer,. i.n a_state where the aghesive
Lape. i dSPIHFRRTIHE wEEe et b bak Fbodibr camig e TR ace of
the sem conduct or .wafer;. nmeans which cones intQ contact with a portion in
the adhedR&AR% ‘é{g‘@l’e‘}@ﬁ%%%aﬁ%emé‘é WiER@ RN Bdde asheshe Wi SPegett or

waf er ang)iet he sandwi chieglg nmeans and pushes up the_ sem conductor wafer with
the adhe we%gée Prbh slasaldhie serdpenduntonwade and thelpandwiching to t he

adhesive tape so_that the sem conductor wafer is positioned in the center
in a stat@eaierrd pHehesupitbe sdudeardwdewalfer withhde adhedsyvet tapedosh- up
means; and neans for cutting the adhesive tape adhered to the dicing ring
al ongbt héekhvapueahs firaditirtigg dicimg. ridg t0\chéd athesive vape sutladti dre, t he net hod
of the invention can be suitably <carried out. In the apparatus of the
i nvent i osempeafdrcait wafdrhie padhiésiedein @pecantenin aanatel whens Heet curing type.
Preferably, the apparatus further includes neans for irradiating the
adhesi ve stapeomdMtehwhgerdb parkhdl iy ehepushfupBieans; and means for
cutting the adhesive tape adhered to the dicing ring along the shape of the
dicing ring.
10 With this configuration, the method of the invention can be suitably
carried out.
In the apparatus of the invention, preferably, the adhesive tape is of
an ultraviolet curing type. Preferably, the apparatus further includes
means for irradiating the adhesive tape, which is of an ultraviolet curing
15 type, with ultraviolet rays after the semiconductor wafer with the adhesive
tape is pushed up by the push-up means, or means for heating the adhesive

tape in a state where the semiconductor wafer is pushed up by the push-up

means.

20 BRIEF DESCRIPTION OF THE DRAWINGS
For the purpose of illustrating the invention, there are shown in the
drawings several forms which are presently preferred, it being understood,
however, that the invention is not limited to the precise arrangement and
instrumentalities shown.

25 Figs. 1A to 1E are process diagrams of a first embodiment of a




15 type, with ultraviolet rays after the sem conductor wafer with the
adhesive tape is pushed up by the push-up neans, or neans for heating the
adhesive tape in a state where the sem conductor wafer is pushed up by the
push-up neans. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS For the purpose of
illustrating the invention, there are shown in the draw ngs several forns
which are presently preferred, it being understood, however, that the
invention is not limted to the precise arrangenent and instrunmentalities
shown. 25 Eh S: %@ to 1lE.ar.e process diagranms of a first enbodinent of a 7
net hod of ¢ g RVBALRYHNMgs. 2F to 21 are process diagrams of the first
enbodi nent of &ge qpth of the igyention; i a. plan view show ng a
g2k

Fig. 3is a.
seni conduct or WECPTR§esS @%é%&fthﬁgl.rsaem@él%?w e secti onal
ViEM/ShOMﬁﬂ%thg di¢cing process in a nodification of the first enbodi nent;
Fi gs. SAMeIhed ofthe ppmdaenidi agrans of a second enbodi ment of the met hod
of the invention; and 10 Figs. 6F to 61 are process diagrans of the second
enbodi nent of e 3 ired plak Blew hleowingn sewACONTESER! WIfeTNn GFiTHE; PREFERRED
EMBODI MENTS Enbodi nents of the invention will be described below wth
r ef er@nc@rocess;
Fig. 4 is a vertical sectional view showing the dicing processin a
modification of the first embodiment;
Figs. bA to bE ave process diagrams of a second embodiment of the
method of the invention; and
10 Figs. 6F to 61 are process diagrams of the second embodiment of the

method of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the invention will be described below with reference
15  to the drawings.
First Embodiment
Figs. 1A to 1E and Figs. 2F to 2I show processes of a first
embodiment of a method of dicing a semiconductor wafer into chips.
As shown in Fig. 1A, a semiconductor wafer 1 (hereinafter,

20  appropriately referred to as “wafer”) to be subjected to a dicing process is in
a state where the surface on which a pattern is formed is protected with a
protective tape 2 and the back face is ground to a predetermined thickness.
Herein, an ultraviolet curing tape is used as the protective tape 2.

As shown in Fig. 1B, the back face of the transported semiconductor

25  wafer 1 is scanned with a laser 3 in the vertical and horizontal directions




15 to the drawi ngs. First Enbodinment Figs. |Ato 1E and Figs. 2F to 21 show
processes of a first enbodinent of a nethod of dicing a sem conductor
wafer into chips. As shown in Fig. 1A a sem conductor wafer 1
(hereinafter, 20 appropriately referred to as "wafer") to be subjected to a
dicing process is in a state where the surface on which a pattern is
formed is protected with a protective tape 2 and the back face is ground
to a predeterm ned thickness. Herein, an ultraviolet curing tape is used

as the protect,ive tape 2..As shown.ih Fig. 1B, the, back fgce of the
t r anspor Pg?fl%é}fﬁ B%WBE‘EP’B the f%‘r%ﬁ? of tﬁe % %%Te éﬁ YWPPRIRE F‘g%%l?% in the
verti cal aqf h&rizontal direptigns 8 along .the pattern on the surface of
the waf erodified dayerr gy thepmicondustos watey i in dhe vaydeali and herigemisdonduct or
wafer 1 in the ver&ical and horizontal directions. The nodified | ayer
becones &ssHONRg Thaenedifisd lawey brromasyy parting lingdeforamakinedypads t o
parting line formation neans of the invention. 5 As shown in Fig. 1C the
surface dihetlngeps somespyrds tppartinglipe faxtnatiod mednsofiheriaventien. rays from
an ultraviolet lanmp 4 to decrease the adhesion of the protective tape 2.
As shdwn in Fi s shown lreFsenti@ chdsetriacewdftbe ptotectiaditapead initdadidted
ultraviolet rays is adhered to and held by an adhesive tape 5 of an 10
ul t r avi oath clirhnplétyyzes fAdmern thahvioks lahmpv to defiedse the adhesiphatfect i ve
tape 2 whose adhesion has decreased is separated and renoved fromthe
surface thé pttiectiesitapanductor wafer 1
As shown in Fig. 1D, the semiconductor wafer 1 irradiated with the
ultraviolet rays is adhered to and held by an adhesive tape 5 of an
10 ultraviolet curing type. After that, as shown in Fig. 1E, the protective tape
2 whose adhesion has decreased is separated and removed from the surface
of the semiconductor wafer 1.
As shown in Fig. 2F, the adhesive tape 5 is adhered to and held by
an auxiliary ring 6, and the semiconductor wafer 1 is transported to a
15 position above a drawing cylinder 8 in a state where the peripheral portion
.Of the adhesive tape 5 is sandwiched by the auxiliary ring 6 and a
sandwiching ring 7 from above and below. The auxiliary ring 6 and the
sandwiching ring 7 correspond to sandwiching means of the invention.
As shown in Fig. 2G, the auxiliary ring 6 and the sandwiching ring 7
20  are fit around the drawing cylinder 8 and pushed down (or the drawing
cylinder 8 is pushed up), thereby making the adhesive tape 5 drawn radially
in a state where it covers the upper end of the drawing cylinder 8. When
the adhesive tape 5 is drawn, a tensile stress is concentrated on the parting

Iine L in the semiconductor wafer 1 firmly adhered to and held by the

25 adhesive tape 5, so that breaking along the parting lines L in the vertical

9




As shown in Fig. 2F, the adhesive tape 5 is adhered to and held by an
auxiliary ring 6, and the sem conductor wafer 1 is transported to a 15
position above a drawing cylinder 8 in a state where the peripheral portion
of the adhesive tape 5 is sandw ched by the auxiliary ring 6 and a

sandwi ching ring 7 from above and bel ow. The auxiliary ring 6 and the
sandwi ching ring 7 correspond to sandw ching neans of the invention. As
shown in Fig. 2G the auxiliary ring 6 and the sandwiching ring 7 20 are

fit tihe. ' ' d hed. d d i i nd
8 i s pushid U HL e Bl B R I A8 IR Padiarly Tha
tate wh Jt h f. th i i nd : th
adnesi ve FapouRRiSTall T PR FRD diptooThe BRbhcun Ererataied Hebar i ng
i Linth i duct. f 1. fi dh dt d held the 25
adnesi ve CRER AU B PR i) dERY iy 3 i ie 5oy hd GESTERF The vert1 cal
9 and horiz directions progresses as shown in Fig. 3 and the

nt al C
sem cond@¢ g‘i’n’g\%’lr apong thegihipy | Rhe deawing cyihderr parresponds t@epar at ed from

each other by the radial drawi ng of the adhesive tape 5 and cl earances "c"
are for n@éllsh'rfﬂhgietﬁﬁlé offthpdnveréorir awi ng cyl i nder 8 corresponds to 5 push-up
means of the invention. In this case, when the distance fromthe periphery
of the seni cofddbisoraspawdenthealisteecd fmm ¢hak ipedgrhesy iof thong, t he
peripheral portion of the tape to which the sem conductor wafer 1 is not
adher ed semdgondoctiorawafarol o thadraweytiager 8 éntcarg, pbe piepip heralwhirciondr awi ng
is suppressed by 10 adhesi on of the sem conductor wafer 1. Consequently,
hot air iofthe tape fowhich the semiconductor wafer 1 is not adhered tends to draw
more than the tape center portion in which drawing is suppressed by
10  adhesion of the semiconductor wafer 1. Consequently, hot air is blown from
a nozzle 9 disposed at the center of the drawing cylinder 8 from the center
portion of the adhesive tape 5 toward the peripheral portion to cause a
temperature difference so that the temperature in the center portion of the
adhesive tape 5 becomes higher than that of the peripheral portion. Asa
15 result, the whole adhesive tape 5 is uniformly drawn. The nozzle 9
corresponds to heating means of the invention.
After completion of the dicing process, as shown in Fig. 2H, a dicing
ring 10 is adhered onto the adhesive tape 5 by adhering means (not shown)
and the adhesive tape 5 is cut along the dicing ring 10 by a cutter 11 which
20 rotates and moves concentrically with the dicing ring 10. The cutter 11
corresponds to cutting means of the invention.
After that, as shown in Fig. 21, the portion of the adhesive tape 5
which holds the chips is irradiated with ultraviolet rays from an ultraviolet

lamp 12. The adhesion of the adhesive tape 5 irradiated with ultraviolet

25  rays decreases, so that it becomes easy to separate the adhesive tape 5 from

10




a nozzle 9 disposed at the center of the drawing cylinder 8 fromthe center
portion of the adhesive tape 5 toward the peripheral portion to cause a
tenperature difference so that the tenperature in the center portion of the
adhesive tape 5 becomes higher than that of the peripheral portion. As a 15
result, the whole adhesive tape 5 is uniformy drawn. The nozzle 9
corresponds to heating neans of the invention. After conpletion of the

di ci ng process, as shown in Fig. 2H, a dicing ring 10 is adhered onto the

adhesi ve : hering neans (not shown)., and, t he, adhesive tape 5 is
cut al onéﬁ‘?gglp% iga?/lr)\ggr‘?ar?él u%bpbc?/mg Ig% ZﬁeePr %18 %‘F (’:ﬂg}}% SHBFER and noves
concentrically . wth the dig ng,rin . _The. cutter carresponds to
cutting HEEReaRe proe ot ftronPic Tam F2 S8 vemmitite PGS0t Tane
portion of the.adhesive tape 5 which holds the chips is irradiated with

ul travi oFgpdiaiien F’re&‘ﬁsé}ftﬁgtl’f“é‘%ﬁ%?%t | anp 12. The adhesi on of the adhesive
tape 5 irradi ag}gﬁl wth ultraviolet 25 rays decreases,. so that it becones
easy to separ at'eh9hEhedirtanceiiopptheperinhered poston ef phe pamigpndugtaruum

pi ckup nozzle or the like in the subsequent die-bonding process. The

ul t r avi oieater Adp the drawies poliaden $ iushorhyihy mdiahgrawingsares temdsveans of
the invention. Wen the distance fromthe peripheral portion of the

seni condbetconcerBratifdeim thet centheportaw ofjtleyhditeyve apesb shohe predess padi al
drawing force tends to be concentrated in the center portion of the
adhesi ve drapmSthaadhesipe taps 5, of thalrtie peyifitterahgetsiny drawpdess,than t hat t he
peri pheral portion draws |less than the center portion. Consequently, under
such condh¢ cemgr pastishowConsedudntly under such conditions, as shown in Fig. 4,
hot air is blown from the peripheral portion of the adhesive tape to the
10 center portion from the group of nozzles 9 disposed in the periphery of the
drawing cylinder 8 to cause a temperature difference so that the
temperature in the peripheral portion of the adhesive tape 5 becomes higher
than that in the center portion. As a result, the whole adhesive tape 5 can
be uniformly drawn.
15  Second Embodiment
Figs. 5 and 6 show processes of a second embodiment of the method
of dicing a semiconductor wafer into chips.
As shown in Fig. 5A, the semiconductor wafer 1 to be subjected to a
dicing process is in a state where the surface on which a pattern is formed is
20  protected with the protective tape 2 and the back face is ground to a
predetermined thickness. Also herein, an adhesive tape of an ultraviolet
ray curing type is used as the protective tape 2.
As shown in Fig. 5B, the protective tape 2 is irradiated with

ultraviolet rays from the ultraviolet lamp 4 to decrease the adhesion of the

25  protective tape 2.
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hot air is blown fromthe peripheral portion of the adhesive tape to the 10
center portion fromthe group of nozzles 9 disposed in the periphery of the
drawi ng cylinder 8 to cause a tenperature difference so that the
tenperature in the peripheral portion of the adhesive tape 5 becones higher
than that in the center portion. As a result, the whole adhesive tape 5 can
be uniformy drawn. 15 Second Enbodi nent Figs. 5 and 6 show processes of a
second enbodi nent of the nethod of dicing a sem conductor wafer into

chips. As sho i 3. Fig. e,senm conduct or fer.l t.0 be supjected to a
di ci ng pr oces\év?}gs‘é’qi'for‘fV 121%?‘%.6%(?%%1 eseﬂfgog‘g?‘ftﬁlégv\,%w &Nr@rql%teaé’i’#grt ®is formed
is 20 prgtected wth the protecti,ve e.2 d the ba ace is ground to
a predet é‘ﬁ#ﬁaﬁé °t ﬁ?@ﬁeas(@fer ‘ﬁ)i“é aﬁgﬁ?ﬁla?’?’ eaagﬂjé’éf‘{?etapﬁ O# an ul travi ol et
ray curing, t is used as the protective ta .. As shown, in Fig, 5B, the
prot ect | \Pgtﬁﬂé&jejﬂzcwnsr%w 1 lwﬁ ereg) ttOrwf gﬁé{by s anrbidry BEPt r avi ol et
lanp 4 to decr eﬁze t he _adhesion of the 25 protective tape 2. 11 As shown
in Fig. %84 asshewm wobiolbihepratectivetrpai2avhesamdesiorhag| t ravi ol et rays
is adhered to and held by the adhesive tape 5 of an ultraviolet curing
type %hi digcrensgdieserptated sadrsmpysy from thedurfameyofthagemicentiictals shown i n
Fig. 51), the protective tape 2 whose adhesion has 5 decreased is separated
and renmoverfer dom t he surface of the semiconductor wafer 1.
As shown in Fig. 5E, the back face of the adhesive tape 5 is scanned
with the laser 3 in the vertical and horizontal directions along the pattern in
the surface of the wafer, thereby forming a fragile modified layer in the
10 semiconductor wafer 1 in the vertical and horizontal directions. The
modified layer becomes a parting line L for making chips.
As shown in Fig. 6F, the semiconductor wafer 1 is transported to a
position above the drawing cylinder 8 in a state where the peripheral
portion of the adhesive tape 5 is sandwiched by the auxiliary ring 6 and the
156  sandwiching ring 7 from above and below.
As shown in Fig. 6G, the auxiliary ring 6 and the sandwiching ring 7
are fit around the drawing cylinder 8 and pushed down, thereby making the
adhesive tape 5 drawn radially in a state where it covers the upper end of
the drawing cylinder 8. When the adhesive tape 5 is drawn, a tensile
20  stress 1s concentrated on the parting lines L in the semiconductor wafer 1
firmly adhered to and held by the adhesive tape 5, so that breaking along
the parting lines L in the vertical and horizontal directions progresses and
the semiconductor wafer 1 is diced into chips. The chips 1a are separated

from each other by the radial drawing of the adhesive tape 5 and clearances

26 “¢” are formed among the chips la.
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As shown in Fig. 5E, the back face of the adhesive tape 5 is scanned wth
the laser 3 in the vertical and horizontal directions along the pattern in
the surface of the wafer, thereby formng a fragile nodified |layer in the
10 sem conductor wafer 1 in the vertical and horizontal directions. The
nodi fied | ayer becones a parting line L for making chips. As shown in Fig.
6F, the sem conductor wafer 1 is transported to a position above the
drawing cylinder 8 in a state where the peripheral portion of the adhesive

e 2nove” ana hEPBRARe e b ibAReP (Rt B ARSI BR0E [h®
her eby % rRE et Rrweorol FRHE i e (A RO R o ¢
covers the upper..end of the drawi ng. cylinder 8, \WWen the adhesive tape 5
is dr ampoatlgﬁﬁéﬂih%tw%qw ch the sgiRicepdpgiavaieT dhe nehedhaged 199¢$ L in the

sem conductor wafer 1 firmy adhered to and _held by the adhesive tape 5,
so that BbP 85RVrigors thap thetansseantaypprthes in wihich Heawing iscaippapgsedor i zont al
directions progresses and the sem conductor wafer 1 is diced into chips.
The chi pdyladhesionselhidreasasaticond uetor avtfen i he Copgeqrantlyndiodlaidisdowg of t he
adhesi ve tape 5 and clearances 25 "C are formed anong the chips la. 12 In
t hi s casérams themozzlstedispheedint tlamcentier ofithé drpeingbdimlergbfvimthof  t he
sem conductor wafer | to the drawing cylinder 8 is long, the peripheral
portion ecéntdredrajpa dfchehidtiesiveeaperd wenddciherpasiilesral posicioto edlner ed tends

to draw nore than the tape center portion in which drawing is suppressed
a temperature difference so that the temperature in the center portion of the
adhesive tape 5 becomes higher than that of the peripheral portion. Asa

10 result, the whole adhesive tape 5 is uniformly drawn.

After completion the dicing process, as shown in Fig. 6H, the dicing
ring 10 is adhered onto the adhesive tape 5 and the adhesive tape 5 is cut
along the dicing ring 10 by the cutter 11 which rotates and moves
concentrically with the dicing ring 10.

15 | After that, as shown in Fig. 61, the adhesive tape 5 is irradiated with
ultraviolet rays from the ultraviolet lamp 12. The adhesion of the adhesive
tape 5 irradiated with ultraviolet rays decreases, so that it becomes easy to
separate the adhesive tape 5 from the chips 1a by a vacuum pickup nozzle or
the like in the subsequent die-bonding process.

20  Others

(1) As a technique for forming the parting line L, it 1s preferable to
use the laser as described above from the viewpoint of suppression of
generation of dust. Alternatively, the parting line L can be also formed by

using a mechanical cutting unit such as a diamond cutter.

25 (2) The adhesive tape is not limited to the ultraviolet curing
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5 by adhesion of the sem conductor wafer 1. Consequently, hot air is blown
fromthe nozzle 9 disposed at the center of the drawing cylinder 8 fromthe
center portion of the adhesive tape 5 toward the peripheral portion to
cause a tenperature difference so that the tenperature in the center
portion of the adhesive tape 5 becones higher than that of the peripheral
portion. As a 10 result, the whole adhesive tape 5 is uniformly drawn.
After conpletion the dicing process, as shown in Fig. 6H, the dicing ring

10 is adh?1 ed or)cto &?h% adhesi ve tape 5 d .t he adhesive.ta e%"rﬁ is cut
along £ hATEETRgPE BYT FOP RO oI EES AAHCSIRE ERDG A PEQIShESStbyes
concentricall ith the dicing rjing 10. 15 After that,..as sho in Fig. 61,
the adhesive ¥£%4e‘{%ait§5?91H&aiV§%Iéb 565 th TBRABLRLS o ferenseih ¢ °

ul travi ol | anp 12.. The_ adhesi on of the_adhesive tape 5 irradiated with
ul travi olagile?]é@@a%c‘m‘]ea&f‘@?,on% ;ﬁupipgy pebefnais, axbifrary heaipgr at e t he
adhesive tape 5 fromthe chips la by a vacuum pickup nozzle or the like in
t he subséefigneiues sudibasinrgdptinreekintrgreduags dy(an indsared: reohiantuealt or
formng the parting line L, it is preferable to use the |aser as described
aboved f r bmalsreusédbwpoi nt of suppression of generation of dust.
Alternatively, the parting line L can be also fornmed by using a nechani cal
cutting unit slite presentdivaenhidncuby de.cnizbodiad id behadesifuefdrage i s not
limted to the ultraviolet curing 13 adhesive tape but a pressure sensitive
adhesi ve witlpeitodapalréingl fsomudedspifiB br AssentiActtbiifutshcebofcaiies t he
tenperature difference in the

accordingly, reference should be made to the appended claims, rather than

to the foregoing specification, as indicating the scope of the invention.

10
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adhesive tape, in addition to the supply of hot air, arbitrary heating
techni ques such as irradiation of infrared rays by an infrared ray |anp can
5 be al so used. The present invention nay be enbodied in other specific
forms wthout departing fromthe spirit or essential attributes thereof
and, accordingly, reference should be made to the appended cl ai ns, rather
than to the foregoing specification, as indicating the scope of the
invention. 10 14 What is clained is: 1. A nethod of dicing a sem conductor

waf er intp } : ising the step of holding a sem conductor wafer in
whi ch partPﬁgkﬁﬁﬁggggﬁ%ng which 5 the sem conductor wafer is parted into
chips are formgd i,s._hel d, by,an adhesive,tape and,. after that, radially
drawi ng the agﬁ’esi%/%m’?ié%%o?glm %?&Fgm%delfcgglf Wé‘?fif"l"ﬂi %Cﬁ’fpst AEMBET onduct or
waf er heIgBOﬂ thﬁ adhesive tape are not separated from each other, thereby
separatiﬁ ?'ﬁ)e'ips fromeach other and extendi ng cl earances anong the

chips. 10 2. The q[ret hod of claim1, further conprising the steps of.

form ng partingol4pgL ?‘ﬂn%cﬁéd%ti?ifdﬁfrﬁﬁﬁé‘fhmhwértla%ﬁ@ﬁ o WHclhi ch i s
ground in a state where a protective tape is adhered to a surface of the
seni cOnddBe éﬁm?\%ﬁréwctqrswaéﬁfelﬁimgtqdq@ta@ﬁm e foamedtis hehbbpack face of the

sem conduct or
adhesive tape and, after that, radially drawing the adhesive tape in a state

where the chips of the semiconductor wafer held on the adhesive tape are
not separated from each other, thereby separating the chips from each other
and extending clearances among the chips.
10
2. The method of claim 1, further comprising the steps of:
forming parting lines in the semiconductor wafer a back face of
which is ground in a state where a protective tape is adhered to a surface of
the semiconductor wafer;
15 adhering the adhesive tape to the back face of the semiconductor
wafer in which the parting lines are formed;
separating the protective tape from the semiconductor wafer after
the adhesive tape is adhered to the back face of the semiconductor wafer;
and
20 radially drawing the adhesive tape after separation of the protective

tape.

3. The method of claim 2, wherein
in the step of forming the parting lines, the back face of the

25  semiconductor wafer is scanned with a laser beam to form the parting lines.
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wafer in which the parting lines are fornmed; separating the protective tape
fromthe sem conductor wafer after the adhesive tape is adhered to the
back face of the sem conductor wafer; and 20 radially drawi ng the adhesive
tape after separation of the protective tape. 3. The nethod of claim 2,
wherein in the step of formng the parting lines, the back face of the 25
sem conduct or wafer is scanned with a | aser beamto formthe parting |ines.
15 4. The method of claim2, wherein in step of form ng the parting |ines,

t he back face of the sem conductor wafer is cut with a dianond cutter to
formthe parting lines. 5 5. The nethod of claim1, further conprising the
steps of. adheri an hesi vie. t ape .t o the back face of the sem conductor
waf er the back%TaggK% eﬂ%ﬁiﬂ @E“ﬁ?@dﬁaﬂFHla state where a protective tape

is adhered to.the surface of.the sem conductor fer, and holding the 10
seni conduct or ﬁﬁﬁgﬂ)Béﬁﬁﬁuﬁﬁﬁh?P&FVngﬂﬁﬁ?’g@bﬁ?ﬁ%ﬁﬁﬁ(@ﬁgéprotective t ape
fromthe surfac f the sem conductor wafer held by the auxiljary ring;
form ng 65?%?‘?{51‘6%%%@ '%@W@tfﬁgh@oﬁawr&c%%w forantignpatingbnesyr ot ect i ve
t ape %s separated; 15 radially drawing the adhesive tape in the auxiliary
ring after

5. The method of claim .1, further comprising the steps of:
adhering an adhesive tape to the back face of the semiconductor
wafer the back face of which is ground in a state where a protective tape is
adhered to the surface of the semiconductor wafer, and holding the
10  semiconductor wafer by an auxiliary ring;
separating the protective tape from the surface of the semiconductor
wafer held by the auxiliary ring;
forming parting lines in the semiconductor wafer from which the
protective tape is separated;
15 radially drawing the adhesive tape in the auxiliary ring after
formation of the parting lines; and
holding the adhesive tape drawn in the auxiliary ring by using

another dicing ring.

20 . 6. The method of claim 5, wherein
in the step of forming the parting lines, the back face of the

semiconductor wafer is scanned with a laser beam to form the parting lines.

7. The method of claim 5, wherein

25 in step of forming the parting lines, the back face of the
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formation of the parting lines; and hol ding the adhesive tape drawn in the
auxiliary ring by using another dicing ring. 20 6. The nethod of claimb5,
wherein in the step of formng the parting lines, the back face of the

sem conductor wafer is scanned with a |aser beamto formthe parting |ines.
7. The nethod of claim5, wherein 25 in step of form ng the parting |ines,
the back face of the 16 sem conductor wafer is cut wwth a dianond cutter to
formthe parting lines. 8 The nmethod of claim 1, wherein the adhesive tape

formthe partint 3 ( clai | |
af tor ¢ ndr i B WHHG Bk X s ol RSt B Ry B o,

wherein a drawi ng anmount of the adhesive tape is controlled. 10 10. The
met hod of claim9, wherein the drawi ng anount of the adhesive tape is

controll ed by Ki th epperature in a center portion of the adhesive
tape and that %ﬁ QQ%H@FﬁﬁHL? aHBﬁtW@H”HP*ferent from each other. 15 11.
The net hod of (Haai 9,. wherei nﬂéhe enperature difference in_the adhesive
tape is deter mtReddpgsiye tapeinplan gitrapvlafareany bype gadddwerdestyoom t he
center of the éeniconductor wafer to an outer eq%g and a distance fromthe

out er® ed§8PRIS f¥avn sag; afisatbebirgsiated with ulsraviclat kagp.end of the exposed
adhesi ve tape.

9. The method of claim 1, wherein

a drawing amount of the adhesive tape is controlled.

10 10. The method of claim 9, wherein
the drawing amount of the adhesive tape is controlled by making the
temperature in a center portion of the adhesive tape and that in a

peripheral portion different from each other.

15 11. The method of claim 9, wherein
the temperature difference in the adhesive tape is determined by a
distance of the adhesive tape adhered from the center of the semiconductor
wafer to an outer edge and a distance from the outer edge of the

semiconductor wafer to a terminating end of the exposed adhesive tape.

20
12. The method of claim 10, wherein
in the step of drawing the adhesive tape, the temperature in the
center portion and that in the peripheral portion in the adhesive tape are
made different from each other by blowing hot air.
25
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20 12. The method of claim 10, wherein in the step of draw ng the adhesive
tape, the tenperature in the center portion and that in the peripheral
portion in the adhesive tape are nmade different from each other by bl ow ng
hot air. 25 17 13. An apparatus for dicing a sem conductor wafer into
chips, conprising: neans for formng parting lines for dicing the

sem conduct or wafer into chips by scanning the sem conductor wafer along a
pattern in the 5 surface of the sem conductor wafer in the vertical and
hori zontal directiaons; neans for sandw ching a portion of an adhesive tape
at a di stance 1Promn #RPHiRtEs faudising a spricadustrauetennimekivsso as to
surround the sem conductor wafer, the portion being on the outside of the
out er ed§eMPr1SIRge sem conductor wafer, in a state where the adhesive tape
wi der than the 10 sem conductor wafer is adhered to the back face of the
seni conduct or wegams, for fexmmgwpixding bres famticingoieaemivbnducioperfeon in t he
adhesi ve tape exposed between the outer edge of the sem conductor wafer
and t he istnehipsbyrganebestlensbmicehdactop wafer sbomgoapdterainwaéer with the
adhesive tape from bel ow, 15 nmeans for adhering a dicing ring to the

adhesbh ve stuafaee 96 thha¢midvaduseor wafetuatibe wefiesl 115 hoszbhedrdchionbe center

in a state where the sem conductor wafer is pushed up by the push-up

means; and means for sandwiching a portion of an adhesive tape at a distance
from the outer edge of the semiconductor wafer so as to surround the
semiconductor wafer, the portion being on the outside of the outer edge of
the semiconductor wafer, in a state where the adhesive tape wider than the

10 semiconductor wafer is adhered to the back face of the semiconductor wafer;
means which comes into contact with a portion in the adhesive tape

exposed between the outer edge of the semiconductor wafer and the
sandwiching means and pushes up the semiconductor wafer with the
adhesive tape from below,;

15 means for adhering a dicing ring to the adhesive tape so that the
semiconductor wafer is positioned in the center in a state where the
semiconductor wafer is pushed up by the push-up means; and

means for cutting the adhesive tape adhered to the dicing ring along

the shape of the dicing ring.

20
14. The apparatus of claim 13, further comprising:
means for irradiating the adhesive tape, which is of an ultraviolet
curing type, with ultraviolet rays after the semiconductor wafer with the
.adhesive tape is pushed up by the push-up means.
25
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means for cutting the adhesive tape adhered to the dicing ring along the
shape of the dicing ring. 20 14. The apparatus of claim 13, further
conprising: neans for irradiating the adhesive tape, which is of an
ultraviolet curing type, with ultraviolet rays after the sem conduct or
wafer with the adhesive tape is pushed up by the push-up neans. 25 18 15.
The apparatus of claim 13, further conprising: neans for heating the
adhesive tape in a state where the sem conductor wafer is pushed up by the

ush-up neans. 1 The appar at ys. of. .cl.aim 13, wherein a protective tape
!Os adhgr ed to tlﬁe g&’refaapcp@rggust ﬂ%éigﬁﬂi]@oﬁ‘dﬁ??’éf’é%f"@mg'lg g b

means for heating the adhesive tape in a state where the

semiconductor wafer is pushed up by the push-up means.
5 16. The apparatus of ¢claim 13, wherein

a protective tape is adhered to the surface of the semiconductor

wafer.
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