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Description of the Prior Art

In the production process of a semiconductor device,
for example, individual semiconductor chips are manufactured
by forming a circuit such as IC or LSI in a plurality of areas
sectioned by streets (cutting lines) formed in a lattice-like
form on the front surface of a substantially disk-like
semiconductor wafer, and dividing the semiconductor wafer
into the circuit formed areas along the streets. A dicing
machine is generally used as a dividing machine for dividing
the semiconductor wafer to cut the semiconductor wafer along

the streets with a cutting blade having a thickness of about

20 um. The thus obtained semiconductor chips are packaged -

and widely used in electric equipments such as mobile phones,
personal computers or the like.

An adhesive film for die bonding called “die attach
film”, which has a thickness of 20 to 40 um and is formed
of apolyimide resinor the like, isaffixed to the back surface
of the above individually divided semiconductor chips, and
the semiconductor chips are then bonded, by heating, to a
frame for supporting the semiconductor chips via thisadhesive
film. As a method to affix the adhesive film for die bonding

to the back surfaces of the semiconductor chips, the adhesive
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di'vi di ng grooves having a predeterm ned depth
film has been already affixed to the back surface of the

semiconductor chips.
In recent years, lighter and smaller electric equipment

such as mobile phones and personal computers are in growing

demand and therefore, thinner semiconductor chips aredesired.

A dividing technique so called “pre-dicing” is already
practically used as a technique to divide a semiconductor
wafer into thinner semiconductor chips. In this pre-dicing
technique, dividing grooves having a predetermined depth
(corresponding to the final thickness of each semiconductor
chip) are formed on the front surface of the semiconductor
wafer along the streets and then, the back surface of the
semiconductor wafer having the dividing grooves formed on
the front surface is ground to allow the back surface to be
exposed to divide the semiconductor wafer into individual
semiconductor chips. This technique makes it possible to
process each semiconductor chip to a thickness of 50 um or
less.

However, when the semiconductor wafer is divided into
individual semiconductor chips by the pre-dicing technique,
after the dividing grooves having a predetermined depth are
formed on the front surface of the semiconductor wafer along
the streets, the back surface of the semiconductor wafer is
ground to expose the dividing grooves to the back surface.

The adhesive film fordiebonding, therefore, cannotbeaffixed
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10 an adhesive film for die bonding to the back surfaces of
individually divided semiconductor chips obtained by
pre-dicing a semiconductor wafer, affixing the semiconductor
chipsonadicingtapeviathisadhesive filmandthen, applying
a laser beam to the portions of the adhesive film exposed

15 to spaces between adjacent semiconductor chips through the
spaces from the front surface side of the semiconductor chips
to remove the portions exposed to the spaces between adjacent
semiconductor chips of the adhesive film.

The technologydisclosedby JP-A2000-118081 is to apply

20 a laser beam to dividing grooves formed with a cutting blade
having a thickness of about 20 um from the front surface side
of the semiconductor chips to cut the portions exposed at
the spaces between adjacent semiconductor chips of the
adhesive film. However, it is difficult to cut only the

25 adhesive film without applying a laser beam to the front
surfaces of the semiconductor chips. Therefore, in the
semiconductor chip manufacturing process disclosed by the
above publication, the front surfaces of the semiconductor
chips having a circuit formed thereon might have damage by

30 the laser beamn.

Summary of the Invention

It is an object of the present invention to provide

a semiconductor chip manufacturing process which enables an
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10 sectioned by the plurality of streets into individual
semiconductor chips, and affixing an adhesive film for die
bonding to the back surfaces of the individual semiconductor
chips, comprising:

a dividing groove forming step for forming dividing

15 grooves having a predetermined depth from the front surface
of the semiconductor wafer along the streets;

a protective member affixing step for affixing a
protectivemember to the front surfacehavingdividinggrooves
formed thereon of the semiconductor wafer;

20 a dividing groove exposing step for exposing the
dividing grooves to the back surface by grinding the back
surface of the semiconductorwafer todivide the semiconductor
wafer into individual semiconductor chips;

an adhesive filmaffixingstep for affixing the adhesive

25 film to the back surfaces of the individually divided
semiconductor chips; and

an adhesive film cutting step for applying a laser beam
to the adhesive film affixed on the back surfaces of the
individually divided semiconductor chips from the front

30 surface side of the adhesive film along the dividing grooves
to cut the adhesive film along the dividing grooves.

Further, according to the present invention, there is

also provided a process for manufacturing a semiconductor

chip by dividing a semiconductor wafer having a plurality
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a protective member affixing step for affixing a
10 protectivemember to the front surfacehavingdividinggrooves
formed thereon of the semiconductor wafer;

a dividing groove exposing step for exposing the
dividing grooves to the back surface by grinding the back
surface of the semiconductor wafer, and dividing the

15 semiconductor wafer into individual semiconductor chips:;
an adhesive filmaffixingstep foraffixing the adhesive
film to the back surfaces of the individually divided
semiconductor chips;

an adhesive film cutting step for applying a laser beam

20 to the adhesive film affixed on the back surfaces of the
individually divided semiconductor chips from the front
surface side of the adhesive film along the dividing grooves
to cut the adhesive film along the dividing grooves,

a dicing tape affixing step for affixing the adhesive

25 film sides of the individually divided semiconductor chips
having the cut adhesive film affixed thereto onto a dicing
tape and removing the protective member affixed to the front
surfaces of the individually divided semiconductor chips:;
and

30 a semiconductor chip pick-up step for picking up the
semiconductor chips having the adhesive film affixed thereto
from the dicing tape.

The above adhesive film affixing step is carried out

by placing the adhesive film on the back surface of the
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Brief Description of the Drawings
Fig. 1 is a perspective view of a semiconductor wafer
to be divided by the semiconductor chip manufacturing process
according to the present invention;
15 Figs. 2(a) and 2(b) are diagrams for explaining the

dividing groove forming step in the semiconductor chip
manufacturing process according to the present invention;
Figs. 3(a) and 3(b) are diagrams for explaining the
protective member affixing step in the semiconductor chip
20 manufacturing process according to the present invention;
Figs. 4(a) to 4(c) are diagrams for explaining the
dividing groove exposing step in the semiconductor chip
manufacturing process according to the present invention;
Figs. 5(a) and 5(b) are diagrams for explaining the
25 adhesive film affixing step in the semiconductor chip
manufacturing process according to the present invention;
Figs. 6(a) and 6(b) are diagrams for explaining the
adhesive film cutting step in the semiconductor chip
manufacturing process according to the present invention;
30 Fig. 7 is a diagram for explaining the dicing tape
affixing step in the semiconductor chipmanufacturingprocess
according to the present invention;
Fig. 8 is a perspective view of a pick-up device for

carrying out the semiconductor chip pick-up step in the
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Detailed Description of the Preferred Embodiment

A preferred embodiment of the semiconductor chip
manufacturingprocess according to the present inventionwill
be described in detail hereinbelow with reference to the

15 accompanying drawings.

Fig. 1 is a perspective view of a semiconductor wafer
to be divided according to the present invention. The
semiconductorwafer 2 showninFig. lhasapluralityof streets
21 formed in a lattice-like form on the front surface 2a and

20 circuits 22 formed in a plurality of areas sectioned by the
plurality of streets 21. The process for manufacturing
semiconductor chips by dividing this semiconductor wafer 2
into individual semiconductor chips will be described with
reference to Figs. 2 to 10.

25 To divide the semiconductor wafer 2 into individual
semiconductor chips, dividing grooves having a predetermined
depth (corresponding to the final thickness of each
semiconductor chip) are first formed along the streets 21
formed on the front surface 2a of the semiconductor wafer

30 2 (dividing groove forming step). A cutting machine 3 that
is commonly used as a dicing machine shown in Fig. 2(a) may
be used in this dividing groove forming step. That is, the
cutting machine 3 comprises a chuck table 31 having a

suction-holding means and a cutting means 32 having a cutting
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of the sem conductor chip manufacturing process accordi ng tq7iErgRVASERH06
invention will be described in detail hereinbelowwith reference to the 15
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showmn in Fig. 1 has a pIuraIity of streets 21 fornmed in a lattice-like form

on the frontb§ﬁaga§g12a %%féé&&ﬁé@o%iﬁéw i R 1R Wrakinby cef. ar eas

sectioned by t urality streets e process for manufacturing
sen1conductotabhep&lbwfdmuﬁdnngtuhggnsehlnenﬁuﬁiGUCMaaenamneIrﬁhﬁﬂ deV|duaI

sem conductor. _chips W.ll be described with ference t .2 to . 25
Tour vl do t nEr SR SuhEe ore W ereoSeRt s R AEEE PR T s et B

di vi di ng grogMescHavit Rgra ePs edet eeli Nted d et bids arBsRaRd BG 410 st | nal

t hi ckness of each sem conductor chip) are first formed along the streets 21

formed orb t h¥ wividrt thechidde nzab btde He lsefi-bermhidtiory mares 33012 rodiakadt ng
groove {or g steR). oA CHIL NG IRENAS LRl o5 LoD Hssd P 2

di ci ng machi shown in. |s dIVI oove

form ng stepa gﬂ‘l@cﬁetérmiﬂi]@d MédmﬂmCHh@edSV@@mgl@ﬁSo@e Qmustk i@dolte: 31

havi ng a suction- holdln% nmeans and a cuttin% means 32 havi ng a cuttlng 17
FEBRUARY 200B28e a depth corresponding to the final thickness of each

semiconductorchiptobedivided, as showninFig. 2(b). After

10 the dividing groove 23 is thus formed along the street 21
extending in the predetermined direction, the cutting means
32 is indexing-fed by the interval between adjacent streets
2l inadirectionindicatedbyanarrowyY, and the semiconductor
wafer2iscutting-fedagain. After theabovecutting-feeding

15 and indexing-feeding are carried out for all the streets
extending in the predetermined direction, the chuck table
31 is- turned at 90° to carry out the above cutting-feeding
and indexing-feeding for streets extending in a direction
perpendicular to the above predetermined direction, whereby

20 thedividinggrooves 23 are formedalongall the streets formed
on the semiconductor wafer 2.

After the dividing grooves 23 having a predetermined
depth are formed along the streets 21 on the front surface
2a of the semiconductor wafer 2 in the above dividing groove

25 forming step, a protective member 4 for grinding is affixed
to the front surface 2a (surface having circuit 22 formed
thereon) of the semiconductor wafer 2 as shown in Fig. 3 (a)
and Fig. 3(b) (protective member affixing step).

Thereafter, the back surface 2b of the semiconductor

30 wafer 2 having the protective member 4 affixed to the front
surface 2a 1is ground to expose the dividing grooves 23 to
the back surface 2b, and the semiconductor wafer 2 is divided
intoindividual semiconductor chips (dividinggroove exposing

step). This dividing groove exposing step is carried out by



bl ade 321. The sem conductor wafer 2 is held on the chuck table 31 of this
cutting machine 3 in such a manner that the front surface 2g pEBRUKRY 2006
sem conductor wafer 2 faces up, and the chuck table 31 is fed in a
direction indicated by an arrow 5 X while the cutting bl ade 321 of the
cutting neans 32 is rotated to forma dividing groove 23 along a street 21
extending in a predeterm ned direction. The dividi ng groove 23 is set to
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shown in Fig. 3 (a)
grooves 23 are exposed, the semiconductor wafer 2 is divided
into individual semiconductor chips 20 as shown in Fig. 4 (c).
Since the obtained semiconductor chips 20 have the protective
member 4 affixed to the front surfaces, they do not fall apart
15 and maintain the shape of the semiconductor wafer 2.
After the semiconductor wafer 2 is divided into the
individual semiconductor chips 20 in the above dividinggroove
exposing step, an adhesive £film 6 for die bonding called “die
attach film” is affixed to the back surfaces 20b of the
20 semiconductor chips 20 maintaining the shape of the
semiconductor wafer as shown in Figs. 5(a) and 5(b) (adhesive
film affixing step). This adhesive film affixing step is
carried out by placing the adhesive film 6 made of a polyimide
resin and having a thickness of 20 to 40 um on the back surfaces
25 20b of the individual semiconductor chips 20 maintaining the
shape of the semiconductor wafer and pressing it against the
back surfaces 20b of the semiconductor chips 20 under heating
at 80 to200°Ctoaffixit. Sincethe adhesivefilmé6isaffixed
to the back surfaces 20b of the individual semiconductor chips
30 20 maintaining the shape of the semiconductor wafer 2 as
described above, it canbe easily affixed to the back surfaces
20b of the semiconductor chips 20.
After the adhesive film 6 is affixed to the back surfaces

20b of the individual semiconductor chips 20 maintaining the



and Fig. 3(b) (protective nmenber affixing step). Thereafter, the back
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affixed to the front surface 2a is ground to expose the dividing grooves 23
to the back surface 2b, and the senlconductor wafer 2 is divided into

i ndi vi dual sem conductor chips (dividing %roove exposing step) . This
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back surﬂhcecgbtaﬁgshbanaﬁheﬁlge 4ilp) 6 10l By tHE GridrHintg e eEni<conduct or
wafer 2 until, its dividingc grooyes 23 are exposed. the semcondustor, wafer
it 891 uctsr 35

2 is divided di-vicdaar “sem-con chip as'’s ig. 4 (c)

Si nce thEbébhaj)ﬁ@desgﬂh@Qﬁ@@lﬁi@é tmmnzanha\xq t Beapr ot Beit vies, rendber 4
affixed to the front surfaces, they do not fall apart , 15 and maintain the
shape of thelggﬁﬁégﬁé&cﬁémlﬁﬁF@PcﬁorAFFéPSt%%I@%ﬁ?%%h@h%?oﬁh%wﬁQﬁp%ﬂqg

di vi ded int ofmeqgm@lmmu%rswf%n%%t9 16NIARS A0 di éﬂ‘%a%q(?svelld'd’f di ng
groove exposing step, an adhesive film®6 for die bondlng called "die

10 the laser beam processing machine 7 with the adhesive film
6 facing up, andpositioned right below an image pick-up means
72. Image treatment such as pattern matching for aligning
a laser beam application means 73 with the above dividing
groove 23 is carried out by the image pick-up means 72 and
15 a control means (not shown) to carry out the alignment of
a laser beam application position. On this occasion, when
the adhesive film 6 affixed to the back surfaces 20b of the
semiconductor chips 20 individually divided is not
transparent and the dividing groove 23 cannot be seen, the
20 dividing groove 23 canbe imagé—picked up through the adhesive
film 6 by using an image pick-up means comprising an infrared
illuminating means, an optical system for capturing infrared
radiation and an image pick-up device (infrared CCD) for
outputting an electric signal corresponding to the infrared
25 radiation as the image pick-up means 72.
After the alignment of the laser beam application
position is carried out as described above, the chuck table
71 is moved to a laser beam application area where the laser
beam applicationmeans 73 is located, and fed in the direction
30 1indicated by the arrow X while a laser beam is applied from
the laser beam application means 73 with its focusing point
on the front surface of the adhesive film 6. As a result,
the adhesive film 6 is cut along the dividing groove 23 by

the energy of the laser beam to form a cutting line 61. After



attach film' is affixed to the back surfaces 20b of the 20 sem conduct or

chi ps 20 mai ntaining the shape of the sem conductor wafer a$7sRBRUVARY 1006S.
5 (a) and 5 (b) (adhesive filmaffixing step) . This adhesive film affixing
step is carried out by placing the adhesive film 6 made of a polyimde
resin and having a thickness of 20 to 40t m on the back surfaces 25 20b of
t he individual sem conductor chips 20 naintaining the shape of the

sem conduct P tNg d t- A9RINSH b Racgk sk 20k ofs the
sem conduct gi?hgcﬁlgt{st%g&und‘ge:s%eatél ng at %Oot 29355‘00 to aflfn%%?to Si'nce the
adhesive film6ths pfédxedrminetihédibackisuor f &bes cROivkoftaie iMdidd dual

sem conductor_chips 3 0, maj ntai ni.ng_t he _shape of,the.sem.conduct or wafer
ne Gescr i betPSBbRT TeacaR bR ahBFFS VAl PRBUCED ChE BACk oLt 4666 7eR0b o
the sem condpgtof G RS 2t i thti_f&%t%@hg?" VEefd 1 AbE ¥ sardf fiosed glia i he back
surfaces 20b of the individual sem conductor chips 20 maintaining the 17

FEBRUARY 2008 t1dr ttee chtittiimg 1 ferd 19 iand andea lalcorfipadiadiariedrag rgiesove 23
| nterval bet WAbA Pl HFUEdl g Hrbbyac 35 2 1 VB 01 FoEet BAS RALCATSe By e
arrow Y and fedeagabn, Shéfdiaick heael tiingsf eedheg andod ndexicagrfeeditng are
carried out for all the dividing grooves 23 fornmed in the predeterm ned
di rection, theedhrle cabitdner feediihagdandpolng Eaedynouicor 2h¥idiote
cut ti ng-f eeding,and ERdexingxf geding hobndipwir-ding: gnoaves, fofdred.d s a
direction perpendicular to the above S
10 predetermined direction to divide the adhesive film 6 into
adhesive films 60 affixed to the respective semiconductor
chips 20 as showninFig. 6(b). Sincethe laserbeamisapplied
to the front surface of the adhesive film 6 affixed to the
back surfaces 20b of the individual semiconductor chips 20
15 1in this adhesive film cutting step, the circuit formed front
surfaces 20a of the semiconductor chips 20 are not damaged
by the laser beam. Since the protective member 4 is affixed
onto the front surfaces 20a of the semiconductor chips 20,
when the adhesive film 6 affixed to the back surfaces 20b
20 of the individual semiconductor chips 20 is divided into the
adhesive films 60 for the respective semiconductor chips 20
as described above, the semiconductor chips 20 do not fall
apart and maintain the shape of the semiconductor wafer 2.
Then, thedicing tape affixingstep inwhich theadhesive
25 film 60 sides of the individually divided semiconductor chips
20 maintaining the shape of the semiconductor wafer are put
on a dicing tape and the protective member 4 affixed to the
front surfaces of the individually divided semiconductor
chips 20 is removed is carried out. In this dicing tape
30 affixing step, the individually divided semiconductor chips
20 maintaining the shape of the semiconductor wafer 2 are
affixed onto the top surface of the elastic dicing tape 9
such as a vinyl chloride tape, which is arranged to cover

the inner opening of an annular support frame 8 as shown in



10 predeterm ned direction to divide the adhesive film®6 into adhesive
filme 60 affixed to the respective sem conductor chips 20 as$7 FhBRUARY 60g.
6 (b) . Since the |aser beamis applied to the front surface of the
adhesive film6 affixed to the back surfaces 20b of the individual

seni conductor chips 20 15 in this adhesile filmcutting step, the circuit
formed front surfaces 20a of the sem conductor chips 20 are not damaged by

the | b i NG i i i t f t
e Laser boam S nog LIEnPs ALY SUIRTDEE dul s.Allxed £ o o Bedtron

surfaces 20a of the sem conductor en the adhesive film
af fixed to tde dazadk osutliacesni20in@0ctodr tde psnddvedwoal L sericoorichadt wi tdhi ps 20

is divided into the adhesive_filns 60 for the respecti sem conduct or
chi ps 20 asab%stcc?f? b%&%oco%é?ft% SHfi hdd& P ch §r2%%80p68 ©F&HYE apart

and mai nt ai mdise Shaper ofed he SRETGRRNAUSE OF s MBS 810 20 £ N nkiheidi:ahng tape
affixing step in which the adhesive 25 film 60 sides of the individually

di vi ded $eni ¢bnided sremciiiquslu Q0 naitvitesi AP nigs trkaosieabe 8 The aenivbosduct or
wafer are put .. on.a dicin pe and.the protective nenber 4 affixed to the
front surf acttnst Pret FharehAbEr D ahordehs & eXhanBes: ot eRpusos b
renmoved is casrhedrouiolén thisadiehngikapeedOaaf king RY Sep tddee 9.

i ndi vidual l'y divided sem conductor chips 20 naintaining the shape of the
senmi conduct or waf efPeRre FFTIR A I @S 6 Tdarimec & tHfe CaF &S

dicing tape 9, suclL a8 M-y idest ape, Wol g k5. arranged Lo caver

L o d2

the inner openi hg of an annul ar support frame 8 as showi in 17 FEBRUARY 2006
12 10 semiconductor chips 20 having the adhesive film 60 affixed

thereto from the dicing tape 9 is carried out. This
semiconductor chip pick-up step is carried out by a pick-up
device 10 shown in Fig. 8 and Figs. 9(a) and 9(b). The pick-up
device 10 will be described hereinbelow. The illustrated
15 pick-up device 10 comprises a cylindrical base 11 having a
placing surface 111 for placing the above support frame 8
and an expansion means 12 that is arranged in the base 11
concentricallyandworks forpressingthedicingtape9affixed
to the support frame 8. This expansion meansl2 has a
20 cylindrical expansion member 121 for supporting an area 91
where the plurality of semiconductor chips 20 in the dicing
tape 9 are existent. This expansion member 121 can be moved
betweena standardpositionshowninFig. 9(a) and an expansion
position shown in Fig. 9(b) above the standard position in
25 the vertical direction (axial direction of the cylindrical
base 11) by a 1ifting means (not shown). In the illustrated
embodiment, ultraviolet lamps 113 are installed in the
expansion member 121.
The semiconductor removing step using the above pick-up
30 device 10will be described with reference to Fig. 8 and Figs.
9(a) and 9(b).
The plurality of semiconductor chips 20 supported on
the top surface of the elastic dicing tape 9 affixed to the
support frame 8 (the side of the adhesive films 60 affixed



Fig. 7, in such a manner that the cut adhesive film 60 sides of each of the
sem conductor chips 20 cone into contact with the top surfa¢gerpBRURRYI®ENT
tape 9. And, the protective nenber 4 affixed to the front surfaces 20a of
the individually 5 divided sem conductor chips 20 is renoved. An UST tape
whose adhesive strength is reduced by a” external stimulus such as
ultraviolet radiation, is used as the dicing tape 9. After the above dicing

tape affi xi i rei , sem chip, i - tep for
ok in o R SR e A e e L or et S e Pt
af fi xed theretthef tom shefdrcei of tlapeliirsy cape 8d eatdeIhrsbedeabcwaduct or

chi ick-up step is carried out by a pick- device 10,shown i Fig. 8 and
e Po° (a) HRIDb2ERs CB HiE PrEk:UY SHAECe 110 O I bEYasbEr gad Pase
her ei nbel OW.1 1The éﬂmbwﬁ_ti@tﬁ%.1§ am&li?il& deyi CQQ&%%D%d e Ataxl hagdei cal

base 11 having a placing surface 111 Tor placing the above support frane 8
and an ekpansl by agangsiR4t hdts ishoaiy angeids i 1P tthe Base,l1thecexpansipval |y

andwor ks forpressi th icing tape 9 affix to.the support.frapme 8. This
cxpansi on naS 194 BE S BRI CR "BRBAG GH T hOSP R PesahRart i ng
an area 91 ahghe rkheh®ldiradditiyt b £sem coneuet o5 r CNips 20 im thkeadboieng
tape 9 are existent. This expansion nenber 121 can be noved between a

standard posi¥Giors SRERN BA SR SRR ) sariv et TEeparse 6 ansedid PoRi §hedn in
Fig. 9(b) ahqve.the stiandaydpegi Lhan Lo, gasbhe yettical diracthon; faxial

direction of the cylindrical ' base I1) by a [ ffing means (not sShowd) . In
the il ustra gd berhedl nEning netnavinmtethdvamps Bk3: areuilnstidid etlashithe

dicing tape 9 is expanded, thereby forming a gap between the
dicing tape 9 and the adhesive films 60 affixed onto the
semiconductor chips 20 to reduce adhesion. Therefore, the
semiconductor chips 20 having the adhesive film 60 can be
15 easily removed from the dicing tape 9 and a space is formed
between each semiconductor chip 20 and the adhesive film 60
affixed to the semiconductor chip 20.
Thereafter, each semiconductor chip 20 is removed from
the top surface of the dicing tape 9 by operating a pick-up
20 collet 15 positioned above the pick-up device 10 and carried
to a tray (not shown) as shown in Fig. 8. At this point, the
ultraviolet lamps 113 installed in the expansion member 121
are turned on to apply ultraviolet radiation to the dicing
tape 9 so as to reduce the adhesive strength of the dicing
25 tape 9, thereby making it easier to pick up the semiconductor
chip 20. The semiconductor chip 20 thus picked-up from the
dicing tape 9 is a state of the adhesive film 60 being affixed
onto the back surface as shown in Fig. 10 and hence, there
can be obtained the semiconductor chip 20 having the adhesive
30 film 60 affixed onto the back surface.
According to the semiconductor chip manufacturing
process of the present invention, in the semiconductor wafer
divided into individual semiconductor chips by pre-dicing,

since the adhesive film for die bonding is affixed to the



expansi on nenber 121. The sem conductor renoving step using the above

pi ck-up 30 device 10 will be described with reference to Fig.FEBRIWR¥i2066
9(a) and 9 (b) . The plurality of sem conductor chips 20 supported on the
top surface of the elastic dicing tape 9 affixed to the support frane 8
(the side of the adhesive filnms 60 affixéd 17 FEBRUARY 2006 13 onto the back
surfaces of the sem conduct or chips 20 are put on the top surface of the

di ci ng tape 9)5 as_d ac%ove are pla ed o the gnaacigga urface 111 of
the cylindr PRSI BEE acrf owt T “Und (%) °&Rd s&&ured onto
t he base 5 ﬁmélh}taﬁ.hamstﬂé’rshé@eWMeIslémElc@nd&c(tb)r wafél@n,thtemadlee@aﬁéi on
menber 121 of the expansion neans 12 which supports the area 91 where the
plurality of lé@nﬁ@@ngﬁcte@rsw sk ke h E%e‘-%c%ck cﬁ‘é’fﬁ@c?ép@thﬁﬁe exi st ent

xpansi on paertror SRgue TRERr | A6 by By e T oo gas SF ot Shown)
Asa resubt, ishepelastlitto thecbdfetape 9ilm aﬁdpmuibd;o therlebgzkfsmmfangea gap

betweenthe dicin e 9 _and .t he adhesive fjilns 60 affl o the
seni conduct 8F ¢hf &gdé(ypl udeVAdRES HH-C Or €R1PR %B@oﬁ%l%t or

chips 20 ha%'fnghéhﬁr@rg@esﬁiﬂ’feaéé b @He%&héﬁ&xﬂé 8a% EXoh%”PM@ddf\FP@lﬁlj‘e

dicing tape 9 and a space is forned between each sem conductor chip 20 and
t he adhesi verbiovmse@o afifti ked adhehevsehd toneitet vrs el po2ducThereaiper, each
sem conduct gr ch|F9\r20 |sh regroqu f”rpmmﬂ

________ surfaces {circuit surfaces) of the
10 semiconductor chips are not exposed to the laser beam and

hence, are not damaged.



the top surface of the dicing tape 9 by operating a pick-up 20 collet 15

posi ti oned above the pick-up device 10 and carried to a tray NP
shown in Fig. 8. At this point, the wultraviolet [anps 113 inl(g{tgﬁlgﬁ |n)2?‘ﬂ6z

expansi on nmenber 121 are turned on to afgly ultraviolet radiation to the
dicing tape 9 so as to reduce the adhestve strength of the dicing 25 tape
9, thereby nmaking it easier to pick up the sem conductor chip 20. The

sem conduct ofghi P20 1thus gpisgked-up fromthe dicing tape 9 is a state of
t he adhesive PI I m 60 being affixed onto the back surface as shown in Fig.
10 and hencel.ther® pranebe 6btramardfth&useénigcendantioondhicyo20 died fyy t he

adhesive 30 fi I.g\.GO af fi xed o ththe gac surface, Acc?rgi n(g tqcthe

sem conduct of L &h f)nﬁa%_lﬁe&&mcﬁjgc Pr 8eess 7V3frh%_ap¥3é§§ﬁ LRV fwﬁ IIfeTh the
sem conduct okopRkErin dilvitdadd-Ntikd AsN bduale §e8heIEQ a fRIAAS Wi ts
pre-dicing, since the adhesive filmfor die bonding is affixed to the 17

FEBRUARY 200601neBadk supflacesisly oiie agenisc6rdhe s dchivps hien pd ustaglt el bf
o e A SR Ak PRI R ML ol B spdnog e di an e

easily affixe e back surfaces of

present inveahi @dheditraseilmen Giesbappihed-d ahichpaathest vecks!l ot afie xed to
the back surfaces of the individually divided sem conductor chips fromthe
side of thelfFamtdgglt SCBIGONNE tIh&ESIHRS f i99MRA o T he di viding grooves

to cut the adhesiveg filAeuer ¥ rs8FLCRBINGHE" sEBLP £o rTHBLRT I d ks f1 QN
surfaces (circuit surfaces) "of the

10 grooves having a predetermined depth from the front surface
of the semiconductor wafer along the streets;

a protective member affixing step for affixing a
protectivemember to the front surfacehavingdividing grooves
formed thereon of the semiconductor wafer;

15 a dividing groove exposing step for exposing the
dividing grooves to the back surface by grinding the back
surfaceof the semiconductor wafer todivide the semiconductor
wafer into individual semiconductor chips;

an adhesive filmaffixing step for affixing the adhesive

20 film to the back surfaces of the individually divided
semiconductor chips; and

an adhesive film cutting step for applying a laser beam
to the adhesive film affixed on the back surfaces of the
individually divided semiconductor chips from the front

25 surface side of the adhesive film along the dividing grooves

to cut the adhesive film along the dividing grooves.

2. The process for manufacturing a semiconductor chip
according to claim 1, wherein the adhesive filmaffixing step
30 1iscarriedoutbyplacingthe adhesive filmonthebacksurfaces
of the individually divided semiconductor chips, andpressing
the adhesive filmagainst theback surfacesof theindividually
divided semiconductor chips under heating at 80 to 200°C to

affix them.



10 sem conductor chips are not exposed to the |aser beam and hence, are not
damaged. 17 FEBRUARY 2006 16 3. A process for manufacturing g7 seBREARIAUEI0Q"
chip by dividing a sem conductor wafer having a plurality of streets

formed in a lattice-like formon the front surface and circuits 5 fornmed in
a plurality of areas sectioned by the plifality of streets into individua
sem conduct or chips and affixing an adhesive filmfor die bonding to the
back surfaces of the individual sem conductor chips, conprising: a dividing
groove formng step for formng dividing 10 grooves having a predeterm ned
depth fromtbhe fromtps@céasefonfmanefsenhcbnduatsemmabaduaKOWQChh@ sty eet s;

a protectlve nE er aff|X|n for i.X otective nber to the
ront surf aReThaTIEg ARt oA rsovia EoF GBS RePLORSGE ¥ iRE SEmessriuct or
wafer; 15 a ébymgarlgl HNa8¥e c@XNaXle"th Sh §H i £ LXROSNG dfteandicy irdhAG gr ooves
to the back surface by grinding the back surface of the sem conductor wafer

to divi déthéosgﬁdcbndacpbrlramwr ofna@eaﬁdsepamaneﬁewmh@u@tl@ﬂ:admtns an
urfaces of The Hel Vi dUd] J Gyt SeRt COMAUGTRF T BR: sh SEaREeve 111 m
cutting stepahoidieppl yé Nf lan Ifagedibessnding the tadhestkestitfaresfd Xethon the
back surfaces of the _individually divided sem conductor chips fromthe
front individual semiconductor chips, comprising:

a dividing groove forming step for forming dividing

10 grooves having a predetermined depth from the front surface
of the semiconductor wafer along the streets;

a protective member affixing step for affixing a
protective member to the front surfacehavingdividinggrooves
formed thereon of the semiconductor wafer;

15 a dividing groove exposing step for exposing the
dividing grooves to the back surface by grinding the back
surfaceof the semiconductorwafer todivide the semiconductor
wafer into individual semiconductor chips;

an adhesive filmaffixingstep for affixing the adhesive

20 film to the back surfaces of the individually divided
semiconductor chips;

an adhesive film cutting step for applying a laser beam
to the adhesive film affixed on the back surfaces of the
individually divided semiconductor chips from the front

25 surface side of the adhesive film along the dividing grooves
to cut the adhesive film along the dividing grooves;

a dicing tape affixing step for affixing the adhesive
film sides of the individually divided semiconductor chips
having the cut adhesive film affixed thereto onto a dicing

30 tape and removing the protective member affixed to the front
surfaces of the individually divided semiconductor chips;
and

a semiconductor chip pick-up step for picking up the

semiconductor chips having the adhesive film affixed thereto



25 surface side of the adhesive filmalong the dividing grooves to cut the
adhesive filmalong the dividing grooves; a dicing tape affi xi

affixing the adhesive film sides of the individually divi deq! TEBRUARY fiog
chips having the cut adhesive filmaffixed thereto onto a dicing 30 tape
and renoving the protective nenber affixéd to the front surfaces of the

i ndividually divided sem conductor chips; and a sem conductor chip pick-up
step for pickin t he .sem conductor chips having the adhesive film
affixed ther {%91%?%%%{( B098°17 fromthe dicing tape. 4. The process for
manuf acturi ng a sem conductor chip according to claim3, wherein the
adhesive filmaffixing step is carried out by placing the adhesive filmon
the back surfaces Thi RFrceqtli ieduadnylactiaedgsensepagaetscteri g&iand
pressing t I fhle [ h r.f. .ac f e i ndiyvidual |y
di vi ded semh%%n u%?% %ghf%égﬁ%gepﬁﬁggtl :Bntgr(?lé::ttlé d@% Stlg% ngs)ggtaoéﬂg?lf@%ﬁ m 5.
The proceéss forarahganttubiypg aa isenticonduetarrechilm oathertsh aigstio fakaism 3,
wherein the dicing tape has_a propert that its adhesive force is reduced

by an externat T8 Mafug uahyYsh Bxd¥ FEMISPRANCEST SheRerAUPERSERE i ci ng
tape to 15 rgduggntbie adnesd éfgafu%E%htef}?‘c{cﬁg’gu%gged%Efp’@lf?érﬁﬁaﬂqgﬁhgﬁ.lS/h' ps

havi ng the adhesive filmaffixed thereto are picke rom the dicing tape
in the sem conhdiudédrsanm ompickEwp &tigps under heating at 80 to 200°C to

affix them.
10
5. The process for manufacturing a semiconductor chip
according to claim 3, wherein the dicing tape has a property
that its adhesive force is reduced by an external stimulus,
and an external stimulus is exerted on the dicing tape to
15 reduce the adhesive force thereof when the semiconductor chips

having the adhesive film affixed thereto are picked up from

the dicing tape in the semiconductor chip pick-up step.



