METHOD OF DI CI NG SEM CONDUCTOR WAFER | NTO CHI PS, AND APPARATUS USING TH 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

t hi ckness, and the resultant sem conductor wafer is mounted on a dicing
ring in a %ﬁ%’%‘%{%e@g DAEINET IS HMEC OMBEESFORs VEAIRBRe NI GHIBIhesiDe

t ape. Subseﬂyentl , the protective tape on the surface of the 15 wafer is

separ at ed ARFARATES URANG PHEISIMETHOES as narrow trenches in the

vertical and horizontal directions are formed with a dianond cutter or the
| i ke along scribing lines in the surface of the sem conductor wafer. After
that, a pressing nenber such as a roller is pressed against the back face

of the adhASIE@ROIPNII O MBKE BNWENITIONSt ress concentrated on the parting
20 lines, thereby parting the sem conductor wafer into chips. Finally, the

adhesi ge t@p@islg shitqawinkadi;ahl y to extend the clearances anobng the chips.
There has been al so devel oped a techni que whi ch suppresses generation of
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a sem conductor wafer wth a laser to thereby 0 a |nglrine as
compar ed whidRel §38& Qhipoi ng @ dianond cutter (see JP-A 1 2003-33887).

(2) Description of the Related Art
There has been known a method of dicing a semiconductor wafer
10 into chips. According to the method, a back face of the semiconductor
wafer a surface of which is protected with a protective tape is ground (back
grinding) to a desired thickness, and the resultant semiconductor wafer is
n:tounted 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 walfer 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
adheﬁyetapewchawnra&aﬂytoexmndthecbamnmesanmngthech@s
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 lager to thereby obtain a

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



In the conventional dicing technique, however, at the time of dicing a

sem conduct or wafer along parting lines formed in any of various nodes, an
external force is applied to the back side of the adhesive tape adhered to
the 5 sem conductor wafer to nake the bending 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 of a chip, or the like. 10
SUMVARY OF THE | NVENTI ON The i nvention has been made in view of the

af or enent | ¥&H3388¥kunst ances, and it is therefore an object of the
invention is to provide a sem conductor wafer dicing nmethod capabl e of

perforning a di cimtheeanessional UL 10CeMELENESWETeC haeks Rne 8dARSHOR Of
dust to the surface of a chip, or 15 the like. In order to achieve the

obj ect, thenryedtion Bl almd Perthod 1aws Bg-mson hﬂg@tda%us%neﬁéd?%g of
h es the step of.'

dicing a sem conductor wafer into chips, which 1ncl
hol di ng a seakheardHGtQr {8l tol #heVWY QA i ).wWhich the
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sem conductor wafer is parted into chi
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in the 2 directian aloaﬁ the tape surface is

i nvention I stress
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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
adheﬁvetapeand,aﬁerthanradhﬂbwhamdngtheadheﬁvetapehlasune
whemﬂhechmsofﬂmsemﬂmndud@rwaﬁrhddontheadhmﬁwﬂﬁpeam
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



t he adhesive tape is drawn, breaking along the parting |lines progresses, SO
that the sem conductor wafer is diced into chips. Sinmultaneously, the chips
5 are separated from each other by radial drawi ng of the adhesive tape,

cl earances are formed anong the chips, and dust generated by the wafer
breaking drop in the clearances. As a result, the dust does not nobve onto
and is not adhered to the surface of a chip. Preferably, the nethod of the
invention further includes the steps of: 10 forming parting lines in the
sem conductor wafer a back face of which is ground in a state where a

prot ect i ve't4FEoR elopmhhetrreos W fach savacettratel os éhe pentingtloneswaf te;
adhering the adhesive tape to the back face of the sem conductor wafer in
whi ch t he paRtdoRguLinesalgr dimolymethersé parnati ngd tiyetheprditeattd vepd whenf r om
the sem conductor wafer after the adhesive tape is 15 adhered to the back
face of théhsahheond taors dhafver,;breaftingalioak| the draawingdinéhgraadbesisy e t ape
after separation of the protective tape. In the step of formng t he parting

lines, preflertdbbyentibendadhr fader bf dictenwesAisONASEH BT aWeh &1y &LsgapRed
with a |aser beamor is cut with a dianond cutter to formt%e parting

lines. 520 Aecopdiagd Rotheadesies 1f -4l dnvenld @nhe &%%%}’vef {ag}%i le modified
| ayer is fornmed in the sem conductor wafer. The nodified |ayer Serves as

parting. | Ieerdis BBk G CDLRR g MSeRiUSty  SulOloRBRSLRLEdnbX Lop, P ocess

of formng the parting lines. Preferab e’'rnvention
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face of the senmi co ctor wafer the ace
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sem conduct or wafer, em@onduct or
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



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 conductor wafer fromwhich the protective tape is
separated; radially drawing the adhesive tape in the auxiliary ring after
formation of the parting lines; and hol ding the adhesive tape drawn in the
auxiliary ring by using another dicing ring. According to the nethod of
the invention, a group of chips parted 10 fromthe sem conductor wafer by
drawi ng the adhesive tape can be held by the dicing ring via the adhesive
tape, so thatk fave dhilpghdagrbenéasial gtatd w&@@@@rﬂlﬂﬁb&ﬂf@tﬁ&?eig Ragarento

di e-bondi ng process. In the step of formng the parting [ines, preferably,

the back fdHeeswffacd bitisesimRRddatn Watbe al FhskRAREH: Wiflecdhdidsgr beam or
is cut with a 15 dianond cutter to formthe parting lines. According to the
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sem conduct or wafer. The nodi | ayer  serves as pdrting lines tor making
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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 1s drawn and, after that,
uradiated 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



adhesive tape, the parted chips can be easily separated fromthe adhesive
tape. 5 In the nethod of the invention, preferably, a drawi ng anmount of the
adhesive tape is controlled. According to the method of the invention, the
entire face of the adhesive tape can be uniformy drawn. Preferably, the
drawi ng anount of the adhesive tape is controlled by 10 nmaking the
tenperature in a center portion of the adhesive tape and that in a

peri pheral portion different fromeach other or, alternatively, the
tenperature difference in the adhesive tape is determ ned by a di stance of
t he adhesi partiapénadiveradtlio adhédiec caps by defwih heBseatlconduticordaiar to an
outer edge and a distance fromthe outer edge of the sem conductor wafer to

15 a term oithengllendvotagdiby expaachnetasiMeatBRe. rASGaH Nawlifgldrenget hod
of the invention, when the distance from the outer edge of the

semi conducidiieshed eipd, ahb W ARG ARG & J:008d fShNAS, LAgA6L | pheral

portion of the adhesive tape to which the sém conductor wafer Is not
adher ed dr@%@. nore than the center portion in which drawing 20 is
suppressed by strong adhesion of the sem conductor wafer, by causing a

adhesi ve tape bocoaer s Chert (e PP HEEH: P AR BBl B i g

adhesi ve tape becones er ant e

of the cenfl..plL.i.on of the, adhesive tape is pronoted and the entire face
of the a es%s\%ﬁdfg}gsc%ﬁkgogloﬁni formy drawn. 25 Wien the distance fromthe

outer edge of the sem condyct or er to 5 the drawing gylinder is short,
a radial draw ng GeBF L b ?St% Of'r: délﬁ’fépéhoé‘dg}b%e{lﬁée gge??t(gr‘%ﬁort i on of
the adhegaﬁe%zﬁ%eteép% éarhebg ql?l%%?l’?llj(f) Eirawn.
Preferably, the drawing amount of the adhesive tape is controlled by
10  making the temperature in a center portion of the adhesive tape and 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 1s 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
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drawi ng the adhesive tape, and the peripheral portion draws |ess than the
center portion. Consequently, under such conditions, by causing a 5
tenperature difference so that the tenperature of the peripheral portion of
t he adhesi ve tape becones higher than that in the center portion, the
entire face of the adhesive tape can be uniformly drawn. To be concrete,
in the step of drawi ng the adhesive tape, preferably, the tenperature in
the center portion and that in the peripheral portion in 10 the adhesive
tape are made different fromeach other by blowi ng hot air. According to

t he met hodtlof drdweingnedntdearnis shyrinakiadgak deaviols faide tdldewp Heo the center
portion (or the peripheral portion) flow also to the peripheral portion

(or the centreenperttdomn)thece®Ohbrti@PLIRL HdBesifh $45d BULEOPr&R8s Be attai ned
while attaining the tenperature difference 15 between the peri pheral

portion andrdvie cCetit £Ihdgvd i;e%l, lahrd_ {08 ri Pe:B8 g![ol?ﬁé&‘n HRQW%’ L &CIha Elf‘eor

i nvention also enploys the follow ng contigur n. An apparatus

dicing a semEEPIHILOr WBhEq IR, CRgRS ufi6RaidIg! WYSsaIRARS for for i ng

parting lines for dicing the sem’conductor wa Ps by scanning
wafer T theere oAl Bhatth S hi el bR S S Si e ng &
Cer conductor BARER K BRPR s PebitaRER Ehabi tomaveonorHaner The por i on
stare wher'ds RbURhATERYeS PEREET e i bHE e 6 sen conductor vater s
adhered to the k face of .the sem conductor wafer; means which comes
into contact wi ?@ ° B@F‘frf*g“‘n i {he RETahdsI g Hipeadhgsbeedape, 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 into 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

wafer, 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



bet ween the outer edge of the sem conductor wafer and the sandw ching

means and pushes up the sem conductor wafer with the adhesive tape fromb5
bel ow; neans for adhering a dicing ring to the adhesive tape so that the
sem conductor wafer is positioned in the center in a state where the

sem conductor wafer is pushed up by the push-up neans; and neans for
cutting the adhesive tape adhered to the dicing ring along the shape of the
dicing ring. 10 Wth this configuration, the nethod of the invention can be
suitably carried out. In the apparatus of the invention, preferably, the
adhesi ve t apmidondofctoramafdrtic avihel@t tetiid back fne. offhefserabbydudtbe wagpar at us
further includes neans for irradiating the adhesive tape, which is of an

ul travi ol emezunsiwhiichScony@eintwich Rtk tFiel a0 @kiohainstif 4 Ble et SRM.GRIRAYCt or
wafer with the adhesive tape is pushed up by the push-up neans, ‘or neans

for heati ngetwerathesing odoBRE the s@mIE RIS ' waf er is
pushed up by the push-up CI[r%glans. SO BRI EFC@I%E%%F%%&%Q%E@%I&WNGS For

the pur posﬁle@Esidﬂdﬁﬁﬁél?ésiﬁigtﬁ@g?lir}%%@ o0} w&ﬁﬁrvﬁgﬁr theS \c’]ge%%‘}s n%a{é%efro raw ngs

several forms which are present preferred, 1t being un owever,
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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.
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

16 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



Fig. 3 is a plan view show ng a sem conductor wafer in a dicing 5 process;
Fig. 4 is a vertical sectional view show ng the dicing process in a

nodi fication of the first enbodinment; Figs. 5A to 5E are process di agrans
of a second enbodi rent of the mnmethod of the invention; and 10 Figs. 6F to
61 are process diagranms of the second enbodi nent of the mnmethod of the

i nvention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Enbodi nents of the
invention will be described belowwith reference 15 to the draw ngs. First
Enbodi ment Figs. 1A to 1E and Figs. 2F to 21 show processes of a first

enbodi ment mxfthed méthednefntiici ng a sem conductor wafer into chips. As
shown in Fig. 1A a sem conductor wafer 1 (hereinafter, 20 appropriately

referred to as "WidLRPtd o He SrRbECARGrAR HIThE MYt PhOCASSchf of the @ State
where the surface on which a pattern is formed is protected wth a

prot ecti venicahed 4f 8 ithsithagk face is ground to a predeterm ned thickness.
Herein, an ultraviolet curing tape is used as the protective tape 2. As

shown in Fig. 1Bpid heshack fag : r senkcondugtor 25 wafer
1 is scanned with éa Iasselrg ?ﬁ%ﬁft em%/le%t% (E:%ﬂig%gﬂﬁgorlivggkrﬁlép adf%rcé%%i ons 8
al ong tshe Palkern on the surface of the wafer, thereby formng a fragile

nodi fied l'ayer 1 n the sem conductor wafer 1 in the vertical and horizontal

The I aser 3 cor roladdad. YO THE! eFG T TSy SHHRBA HLHSE SFOTe Prlvent | on.
modification of the first embodiment;
Figs. 5A to 5E are 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 21 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 1is scanned with a laser 3 in the vertical and horizontal directions



5 As shown in Fig. 1C, the surface of the protective tape 2 is irradi ated
with ultraviolet rays froman ultraviolet lanp 4 to decrease the adhesion
of the protective tape 2. As shown in Fig. 1D, the sem conductor wafer 1
irradiated with the wultraviolet 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
renoved fromthe surface of the sem conductor wafer 1. As shown in Fig.

2F, the adhesive tape 5 is adhered to and held by an auxiliary ring 6, and
the seni conldugtiie yettem dn itke tusfaspof tiedwiade:d tASrap9binone alfoygla draw ng
cylinder 8 in a state where the peripheral portion of the adhesive tape 5

i's sandwi cinedified tdyerduxhbisamcsndieetr dade 18 3REWesHENG Hd R8rifoffa@m above
and below. The auxiliary ring 6 and the sandw ching ring 7 correspond to

sandwi chi ngire®adss. of ThA1en dAIMEN 1A RA belS Rttt £liGe 1281 thigLA¥hbEary ring
6 and the sandwiching ring 7 20 are fit girl\g%nd %:hleec}Favlm' ng %:1 ?nl g'r 8 and

pushed dovithé eisck s aiichls XIS ;o ESRISAEdh iR): A BET R0 RKI g e

adhesive tape 5 drawn radially ™ In state where it covers upper end of

the drgwi ng cyli Wﬁ h LV 9 1s draw, .a.tensil

st ressgi S gongenj?gg{i%‘gnoln t ('a1Epjétrﬁ'tl(?‘%Egglefg1 ?ﬁghﬁpgh&gﬁﬁzv%g?ﬁ%gﬁ%&éfig}atﬁgfer 1

firmy ad . h the .25 adhesi ve 5, so. that, br.eaki.n
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progresses;a I%Hgﬁn in Fig. 3 and the sem conductor wafer 1 is diced into
p

chi ps. The chi ]é'rea‘iﬁ © parated from each other by the radial draw ng of

t he adhesive tapge and .cl. earances "c", 6 are forned anpng_ the_chips. The
drawi ng cyl i nder>5Shasvp da Jiggdly the semiconductor wafer 1 irradiated with the

ultraviolet rays is adhered to and held by an adhesive tape b 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
pﬁﬂmadhmweume5msmﬁwﬁhﬁbyﬂmaumhmyrmg6anda
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 arve 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
theadhemvetapeSisdrawn,atensﬂeshﬁssisconanmrauxiontheparﬁng
line 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



5 push-up neans of the invention. In this case, when the distance fromthe
peri phery of the sem conductor wafer 1 to the draw cylinder 8 is long, the
peri pheral portion of the tape to which the sem conductor wafer 1 is not
adhered tends to draw nore than the tape center portion in which draw ng

i s suppressed by 10 adhesion of the sem conductor wafer 1. Consequently,

hot air is blowm from a nozzle 9 disposed at the center of the draw ng
cylinder 8 fromthe center portion of the adhesive tape 5 toward the

peri pheral portion to cause a tenperature difference so that the

t enper at ur enilhorfntehdieectipord porgrofseshe: slaghesi Feg tapad shbecomes hi gher
than that of the peripheral portion. As a 15 result, the whol e adhesive

tape 5 is smbfcondugtdranfer IThedibe zh® hip&0r TRS RRAESIE Ard8@id 1A dreans Of
the invention. After conpletion of the dicing process, as shown in Fig. 2H,

a dicing sddigotiRrity agheresl entwiddyr @ddhesis d aRe §aga cfahghEag-reans

(not shown) and the adhesive tape 5 is cut along'the dicing ring 10 by a

ter 11 whi ! M N :
cutter 11 a ong@d £:96aE%8e R, JTOVES, ??%%g%gﬂoéﬁy% %\5&9%021%[3%0(” ng ring

10. The cutter 11 corresponds to cut e ntion. After

that, @s ﬁﬁﬁﬁpuangéﬂso?ﬁuaﬁﬂﬁyﬁﬂ%{i0” of the adhesive tape 5 which holds

the chipsis irradiated wt raviolet rays froman ultraviolet |anp 12.

The adhesi on of : i e .5 irradi at wth ultraviolet 25 rays
decreases, so tﬁ% ﬁFgggggaﬁg%ﬁ2@%9”F8n%%§§Wé?€@Pﬁ@?&ﬁﬁ%gfﬁgztape 5 from 10
t he chi ps : cuum pi.ck npzzle or the ljke in the subsequent

di e- bondi ngéaﬂbllrgéé%@‘sl&s/t. ! ag{‘egllttpgg’lecfﬁé‘f” ?ﬁh‘bd@f N&s ohBerp e{ﬁsltﬁ%r\‘ﬂoé‘i et ray

irradiatio ns of t,he, inventi.on., K When the distance fromthe peri pheral
o@ttﬁg%ggﬁgg m&%ttgp semiconductor wafer 1 is not adhered tends th)) draF\)v

portion of

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 b irradiated with ultraviolet

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

10



5 wafer 1 to the drawing cylinder 8 is short, the radial drawi ng force
tends to be concentrated in the center portion of the adhesive tape 5 in
the process of drawi ng the adhesive tape 5, so that the peripheral portion
draws |l ess than the center portion. Consequently, under such conditions,
as shown in Fig. 4, hot air is blowm fromthe peripheral portion of the
adhesi ve tape to the 10 center portion fromthe group of nozzles 9 disposed
in the periphery of the drawing cylinder 8 to cause a tenperature
difference so that the tenperature in the peripheral portion of the

adhesi ve t Hpechipseloobes wicgher pidkiamadad of thé hkedanhersupesqian. As a
result, the whole adhesive tape 5 can be uniformy drawn. 15 Second

Enbodi ment diei-hendibggndedsss h@liepulocessks 1ampal 5 eaeagp aihowd aRMviefet trhe

met hod of dicing a sem conductor wafer into chips. As shown in Fig. 5A

t he seni condadiadionakens bf tige hescsithjrected to a dicing process is in a
state where the surface on which a pattern is formed is 20 protected with

the protective t@pen2iaistdieciash %Cﬁeﬂiﬁlg&gi‘r?l&kgfttﬂuﬁ oft tflée ggﬁﬁ%ﬂ&d}%

t hi ckness. Al so herein, an adhesive tape o ravi o ray curing type

S, use8 aswhha PLOURCHINEAARS Ricr APISIONG AL ot 88,16, Y GGt Ve T ape

2 is irradiated with ultraviolet rays fr he ul'travi o . (
the som condcaror uara the Fenft RSk E U B ARSI tlitol & TPayRed e Bhiner od
adhor ed t o SR Rara HORE TaRR o85ts TRy prrhRa S ik bin P R 8D, ho
protecti VeLLARG & 5\6115%18061"1.61 oenssie(c);?leg?l%f, 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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5 decreased is separated and renoved fromthe surface of the sem conductor
wafer 1. 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

nodi fied layer in the 10 sem conductor wafer 1 in the vertical and

hori zontal directions. The nodified |ayer becones a parting line L for
maki ng 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 afihebpve maPe. 50, she anticatkdthywhafre hivcatlisey withghé and
the 15 sandwiching ring 7 from above and bel ow. As shown in Fig. 6G the
auxi | i ary witngvieledndys he adhechd iwhamd heldy The adefive tapesnst drhe dr awi ng
cylinder 8 and pushed down, thereby nmaking the adhesive tape 5 drawn

radi al Iy iwlteadbhtteungy gpetwhbekadiiecdppandandd of tHehaudliawy pthecy! i nder
8. When the adhesive tape 5 is drawn, a tensile 20 stress is concentrated

on the pardidig:d dlesn kn Mg tiw, gfén]}z RPN o M85l adbekilynhadhered to and
hel d by the adhesive tapegS, so that breakiprtlag al (;)r?gatﬁe par?éljng lines L in

the vepti C(Pécr@éﬁédhi@réeéﬁﬁét%ﬁ sfﬁc% F&hb@%}f flph?%gﬁﬁﬁ%cé‘flf’t}éé Q@P%'Hd%% uct or

wafer 1 is diced into chips. The chips la are separate om each ot her by
the radi alygf.gwi ng of the adhesive tape 5 and clearances 25 "c" are forned
anong the chips la. 12 In this case as well, when the distance fromthe

s 1 bng. the per toraran AR T A bR ek the Rttt i Samdatior
mr g[] ér ;klﬁgt‘clhgqg%eégg é}é ‘gfé]cg%ert‘tic?alds{n%(%%&1§a?%?retc '1%ng% g:ngc %}% Ie)glttg%rl tiri10n '
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

15 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 1s drawn, a tensile

20 stress is 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

25 “¢” are formed among the chips 1a.

12



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 i s adhered onto the adhesive tape 5 and the adhesive tape 5 is cut

al ong the dici ngl® thig cioe by wld when ¢he distahtefronotlad psriphdrainwesion of
concentrically with the dicing ring 10. 15 After that, as shown in Fig. 61,
t he adhesi tee sapeobhdustdrrwaii dt edthd diawinktoyvidet dtislays, tﬂlréqmrghﬁzral
ultraviolet lanp 12. The adhesion of the adhesive tape 5 irradiated with

ul travi ol eportaysofider epedas, whizht fhat s ichLEQIBS wadsY 119 nob BHARAELdTR
adhesive tape 5 fromthe chips la by a vacuum pi ckup nozzle or the like in

t he subseqtéeditavd nerB ARG NP6 S HterPhrPldheinSwhich cfisa\ﬁjhrfegei]%g?@%?gss%

;
formng the parting line L, it is preferable to wuset S gescribed

above fr oy hehviisWReitAL s@fnié&ﬁﬂfc%élsiav%gaﬂi. @&?&Jq%ei&%@, 8ht A4SE blown
e also for Yy using a

Al'ternatively, the parting line L can . “mechani cal
CUL L8 s oo TR U0 80, T SO, ey
L S R N W R X e
?;ygotya;:]a Feﬁ#l %%aret%{%%/ g&ﬁ%&hﬁg gghﬁgb %g!ﬁ](?nslpgyact%rg ?n itfl([" %gliltaétl‘i p%rll“ti(())];’l oif r% (rear ed
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 cutier 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 is 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 be al so used. The present invention may be enbodied in other specific
forme 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
wafer into chips, conprising the steps of: formng parting lines on a
sem conductor wafer in order to divide the sem conductor wafer into chips,
and hol di ng_t he sem conductor wafer by an adhesive tape; placing the chips
of the senfébefivetape hat erpmeseremensievadibsiive thppeanhealssingle pl ane
W t hout separati&g the chips fromeach other, and radially draw ng the
adhesi ve tape suchAshatedhequobivischreusepirateeaydomedforeatdes tind a
clearance is fornmed between the adjoining chips while the chips are on the
si ngl e pl andhesihetmig) ihheldidones ahosapgdls dREENES, dibitiaey adhesicve tape is
determ ned by a distance of the adhesive tape adhered ¥r omthe center of
the seni copdhaiqieswaiclrad radiatRW &ing ' f ¥ ter
edge of the sen(imconduct or wafer to a %gr%gn%ﬁg??%ghgfn %ﬁ‘%(it%%ne%lg%gg
adhesi ye t@pglsowr@gei n a drawi ng anount of the adhesive tape is controlled
by making a center portion tenperature in a center portion of the adhesive
tape and a peri . ] ' i i a. i pheral. pprtion of the
gL ﬁies%%?ﬁh{?&ltl&@ rﬂﬁ% ﬁ% ;égneogﬁidec? PR &%ﬁe%%fhcgﬁ)%pésp of

adhesi ve tape different fromone a , ereini
drawi ng t h@itﬁgﬁ?ﬁbﬁ( grtth?é’ Brork Pfe %EH&F by BRLERR attg.'rfl?&‘cre%tt%reageof and,
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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in the center portion and the peripheral portion tenperature in the

peri pheral portion in the adhesive tape are nade different from one
anot her by blowing air having a tenperature higher than anbient air. 2.
The met hod of claim 1, farther conprising the steps of: form ng parting
lines in a grounded back face of the sem conductor wafer where a
protective tape is adhered to a surface of the sem conductor wafer;
adhering t WeabKEENERIS% ape to the back face of the seniconductor wafer in
which the parting lines are formed; separating the protective tape from
the sem conductor wafer after the adhesive tape is adhered to the back
face of the seni.coAduchod ofvdicarg a andicoadicabd wafdr amé nhips,hengotsas) the steappe
after separfati on of the protective tape. 15 3. The nethod of claim 2,
wherein i *the step of forming the parting |ines, the back face of the

sem conduct or VY@f‘rﬁirng b&m?ﬁﬁaﬂﬁ&d oM tah semi@sBhcideamto 1hobMet he Rild Nde
lines. 4. The nmethod of claim2, wherein in step of formng the parting

| i nes, thechaesindictiorwefertint dépd. codduddiog thebenicpsductart wediet fyy aardadhesinel
cutter totgor,mthe parting lines. 5. The method of claim1, further
conpri sing The steps of: adhering an adhesive tape to a grounded back face

of the sem congilgdigy twatidps otk CerdicPh@i®st WiRr IRRE bl ShaddREseet t@etdhea
surface of 'the sem conductor wafer, and holding the sem conductor wafer by

an auxi | i #12le Plage Webprlsaparalina the cpivsfiwen pacd atgsearth om the surface of the
e conductr vty el B MIRAUHLL 1 BAR: OGRS BOEIANGLN g8 I
other and a clearance is formed between the adjoining chips while the chips are on the
single plane;
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,
wherein a drawing amount of the adhesive tape is controlled by making a center
portion temperature in a center portion of the adhesive tape and a peripheral portion
temperature in a peripheral portion of the adhesive tape different from one another, and
wherein in the step of drawing the adhesive tape, the center portion temperature
in the center portion and the peripheral portion temperature in the peripheral portion in

the adhesive tape are made different from one another by blowing air having a

temperature higher than ambient air.

2. The method of claim 1, farther comprising the steps of:

forming parting lines in a grounded back face of the semiconductor wafer 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 adhered to the back face of the semiconductor wafer; and

radially drawing the adhesive tape after separation of the protective tape.

15



radially drawi ng 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. 6. The method of claim5, wherein in
the step of formng the parting lines, the back face of the sem conductor
wafer is scanned wwth a |laser beamto formthe parting lines. 7. The

met hod of claimb5, wherein in step of formng the parting |lines, the back
face of the se 'coﬁ%’(’f&egﬁog\%F@FmisthE’iﬁ’ﬁHWth a dianond cutter to formthe

parting lines. g mdhep BBt OheGaf WAEHELIN B S ¢ AN B whferof an
ul traviol et curli ng ty%e, andngﬁgcdggt#egslheg’ tag)g&%]salcg?)avm gdﬁ%(%dg?ttger at ﬁat ,
i rradi at edswianhedivithaisd btam ay SirmliBe parting lines.

4. The method of claim 2, wherein
in step of forming the parting lines, the back face of the semiconductor wafer is

cut with a diamond cutter to form the parting lines.

5. The method of claim 1, further comprising the steps of:

adhering an adhesive tape to a grounded back face of the semiconductor wafer
where a protective tape is adhered to the surface of the semiconductor wafer, and holding
the 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
1s separated,

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.

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

1s scanned with a laser beam to form the parting lines.

7. The method of claim 5, wherein
in step of forming the parting lines, the back face of the semiconductor wafer is

cut with a diamond cutter to form the parting lines.
8. The method of claim 1, wherein

the adhesive tape is of an ultraviolet curing type, and the adhesive tape is drawn

and, after that, irradiated with ultraviolet rays.
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