METHOD OF MANUFACTURI NG DEVI CE HAVI NG ADHESI VE FI LM ON BACK- SI DE SURFACE
THEREOF BACKGROUND OF THE INVENTION Field of the Invention The present
invention relates to a nethod of manufacturing a device, for dividing a
wafer in which devices are forned respectively in a plurality of regions
demarcated by planned dividing lines formed in a grid pattern in the
face-side surface of the wafer, along the planned dividing lines into

i ndi vi dual devices, and attaching a die-bonding adhesive filmto the
back-si de surface of each of the devices. Description of the Related Art
For exanpl e, MRTEOR GENANIEACTURING \IEW CETHAVING ADHES IVEOFIIY, Oevi ces
such as ICs and LSIs are forned in a plurality of regions demarcated by
streets (planned dividing Broespibar BUHFACE aTREREOPattern in the
face-side surface of a roughly circul ar disk-shaped sem conductor wafer,
and the regions provided respectively with the devices are split from each
other, to manufacture the individual devices. As a dividing apparatus for

di vi di ng the sem conduct or paekerouRDCoit vHE IRVPRRrfbls generally called
di cing apparatus is used. The 1 cutting apparatus is so designed as to cut

the Field of the Invention

The present invention relates to a method of
manufacturing a device, for dividing a wafer in which
devices are formed respectively in a plurality of regions
demarcated by planned dividing lines formed in a grid
pattern in the face-side surface of the wafer, along the
planned dividing lines into individual devices, and
attaching a die-bonding adhesive film to the back-side
surface of each of the devices.

Description of the Related Art

For example, in the semiconductor device
'manufacturing process, devices such as ICs and LSIs are
formed in a plurality of regions demarcated by streets
(planned dividing lines) formed in a grid pattern in the
face—-side surface of a roughly circular disk-shaped
semiconductor wafer, and the regions provided
respectively with the devices are split from each other,

- to manufacture the individual devices. As a dividing
apparatus for dividing the semiconductor wafer, a cutting

apparatus generally called dicing apparatus is used. The
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sem conductor wafer along the planned dividing |ines by a cutting bl ade
havi ng a thickness of about 40 pm The devices thus split from each other
are packaged, to be wdely utilized for electric apparatuses such as
nobi |l e phones and personal conputers. Each of the individually divided
devi ces has a die- bonding adhesive film called a die attach filmforned
froman epoxy resin or the |like and having a thickness of 70 to 80 pm
attached to the back-side surface thereof, and is bonded to a

devi ce-supporting die bonding frame through the adhesive film by heating.
As a net hodchibtingt epphragus hes die- dondimed aghetsd vautf ittm t o t he back- si de
surface of the device, a nethod is ordinarily used in which the adhesive
filmis adheemdctodtheobagkfst del osyrflacep binrde &ien ciondulcitrers waf er, t he
sem conductor wafer is adhered to a dicing tape through the adhesive
film and thentihe hthési Nevihdgn isntatndogethesrbantt hid hen. s@akeconduct or
wafer by the cutting blade along the planned dividing lines fornmed in the

face-side sdetacesoftnhuthgpseni condusian yeier ,atdareaqrodus ng t he
devices each having the adhesive filmattached to the back-side surface

thereof (refensig,ufoliexanpbe, caPaRes e fiad enilusdaidrapens Mbile
2000-182995). 2 anwhile, in the nethod of cutting the adhesive

phones and personal computers.

Each of the individually divided devices has a die-
bonding adhesive film, called a die attach film formed
from an epoxy resin or the like and having a thickness otf
7C to 80 um, attached to the back-side surface thereof,
and 1s bonded to a device-supporting die bkonding frame
through the adhesive film by heating. As a methed for
attaching the die-bonding adhesive film to the back-side
surface of the device, a method is ordinarily used in
which the adhesive fiim is adhered to the back-side
surface of the semiconductor wafer, the semiconductor
wafer is adhered to a dicing tape through the adhesive
film, and then the adhesive film is cut together with the
semicondﬁctor wafer by the cutting blade along the
planned dividing 1ines formed in the face-side surface of
the semiconductor wafer, thereby producing the devices
each having the adhesive film attached to the back-side
surface thereof (refer to; for example, Japanese Patent

Laid-open No. 2000-182995).




filmtogether with the sem conductor wafer by the cutting blade, the

devi ces woul d not be danmaged even when the adhesive filmis cut together
with the sem conductor wafer if the thickness of the wafer is large (for
exanple, 500 pmor nore) However, where the thickness of the

sem conductor wafer is small (for exanple, 200 pmor |ess), the adhesive
filmbeing in a paste-like state |leads to the problemthat the

sem conduct or wafer shows irregular notions during cutting, whereby
chipping is generated at side surfaces (cut surfaces) of the devices, and
t he devi ce qual it yMeetweriloraties taecoradilngl wf lovttdddi thenazdhkenvehe
adhesive filmis cut together with the sem conductor wafer by a cutting

bl ade, cuttifngs obgthkeradhesi viee f $émi omyde: dorwmetk+ oy td skarzilnidgke form
to adhere to a bonding pad provided on the device. Besides, since the

kni fe edge bllatibe thétdagibiadeculs Aot med dymoonsalidatiig diranond
abrasive grains wwth plating, cutting the adhesive filmby the cutting

bl ade |eadsdheselegging as the kabdenedogirsandatedr@quMtodressing is
needed, and the life of the cutting blade is decreased accordingly.

I ncidental | yasbp 9FdeFRt Qh%@kﬂ@sstﬁ% @H@V%a@%rﬁt ianed PLohlrem diknipRy, be
contenplated to adopt a nethod in which only the sem conductor wafer is 3
11 500 pm or mere). However, where the thickness of the
semiconductor wafer is small (for example, 200 pm or
less), the adhesive film being in a paste-like state
leads to the problem that the semiconductor wafer shows
irregular motions during cutting, whereby chipping is
generated at side surfaces (cut surfaces) of the devices,
and the device guality deteriorates accordingly. In
addition, when the adhesive film is cut together with the
semiconductor wafer by a cutting blade, cuttings of the
adhesive film may be formed in a whisker-like form, to
adhere to a bonding pad provided on the device.
Besides, since the knife edge of the cutting blade
is formed by consolidating diamond abrasive grains with
plating, cutting the adhesive film by the cutting blade
leads to clogging at the knife edge, so that frequent
dressing is needed, and the iife of the cutting blade is
decreased accordingly. Incidentally, in order to solve

the above-mentioned problem, it may be contemplated to

adopt a method in which only the semiconductor wafer is




cut by a cutting blade into individual devices, and thereafter the dicing
tape to which the adhesive film attached to the back-side surface of the
sem conductor wafer is adhered is expanded, thereby breaking the adhesive
filmalong the individual devices. However, the broken surfaces of the
adhesive filmmy beconme wavy due to the width of the cutting grooves
formed in the sem conductor wafer by the cutting blade, and the adhesive
filmmay be separated unevenly, nmaking it difficult to secure a stable
device quality. SUMMARY OF THE | NVENTI ON Accordingly, it is an object of

t he present cubnpengi onttonpriovade anhet hodl ofdwehuieactass ngrd devi ce by
whi ch a di e-bondi ng adhesive filmcan be attached to the back-side surface
of each devibergitheut thewer¢ g thepe deviwel gualhig¢ yadHasiascdridance with an
aspect of the present invention, there is provided a nethod of

manuf act ur i agtachdévicethe nichakh sgle asnathesi v fid matitaohing ot ep of
attachi ng an adhesive filmto a back-side surface of a wafer in which

devi ces arewhoenellsr especstd ves yeiparaded) urladidhy Mfraagimnsidenar cat ed by

pl anned dividing lines fornmed in a grid pattern in a face-side surface of
the wafer;aahwaies supposldfg Siepidiathesl ngdheadhesikees, the
broken surfaces of the adhesive film may become wavy due
to the width of the cutting grooves formed in the
semiconductor wafer by the cutting blade, and the
adhesive film may be separated unevenly, making it
difficult to secure a stable device guality.
SUMMARY OF THE INVENTION

Accordingly, it is an object of the present
invention to provide a method of manufacturing a device
by which a die-bonding adhesive film can be attached to
the back-side surface of each device without lowering the
device quality.

In accordance with an aspect of the present
invention, there is provided a method of manufacturing a
device, including: an adhesive film attaching step of
attaching an adhesive film to a back-side surface of a
wafer in which devices are fbrmed respectively in a
plurality cf regions demarcated by planned dividing lines
formed in a grid pattern in a face-side surface of the

wafer; a wafer supporting step of adhering the adhesive
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filmside of the wafer wwth the adhesive filmattached thereto to a
surface of a dicing tape attached to an annular frame; a wafer cutting
step of holding the dicing tape side of the wafer adhered to the surface
of the dicing tape onto a chuck table of a cutting apparatus, and cutting
the wafer along the planned dividing lines by wuse of a cutting bl ade
havi ng an annul ar knife edge which is V-shaped in sectional shape of a
peri pheral part thereof; and an adhesive film breaking step of breaking

t he adhesive filmalong cutting grooves forned in the wafer, by expanding
the dicing fape SDdaSOfOtbﬁewifeIGMEtkﬁtﬁﬁladkﬁﬁﬂﬂﬁﬁﬂﬂ&mfaﬂUﬂCh@ﬁter t he
wafer cutting step is perforned. After the adhesive film breaking step is
performed, thepetk-up steprisceasf i@douing ntagd ctteadtedftd e i ndi vi dual
devi ces obtai ned through division along the planned dividing lines is

pi cked up byndetachfngné hea wefdceclitioing heca aMgdlaine,g wWHeh dile ngdhesi ve
film attached to a back-side surface of the device. According to the

present inveapeosidé ot henaafLfer CAltd M StEmBhOMr e paT itpler al edge
V-shaped in cross section of the annular knife edge constituting the

cutting bl agec{mkess ot aed él“éﬁhé]becﬁdl@%ﬁ/% fddpinhiGhar@rsuyres that the

mafer wound not Show irregul ar notions
and cutting the wafer along the planned dividing lines by

use of a cutting blade having an annular knife edge which
is V-shaped in sectional shape of a peripheral part
thereof; and an adhesive film breaking step of breaking
the adhesive film along cutting grooves formed in the
wafer, by expanding the dicing tape so as to exert
tension on the adhesive film, after the wafer cutting
step is performed.

After the adhesive film breaking step is performed,
a pick-up step is carried out in which each of the
individual devices cbtained through division along the
planned dividing lines is picked up by detaching the .
device from the dicing tape,.with the adhesive film
attached to a back-side surface of the device.

According to the present invention, in the wafer
cutting step, only the peripheral edge V-shaped in cross
section of the annular knife edge constituting the
cutting blade makes contact with the adhesive film, which

ensures that the wafer wound not show irregular motions




during cutting even if its thickness is small and that chipping would not
occur at the cut surfaces of the wafer. |In addition, since the adhesive
filmis not cut in the wafer cutting step, clogging would not occur at the
kni fe edge constituting the cutting blade, and whisker-like cuttings
woul d not be generated. Besides, since the back- side surface of the wafer
is cut by only the peripheral edge V-shaped in section of the annul ar
knife edge in the wafer cutting step, the adhesive filmis provided with
breaking lines extrenely small in width or with breaking grooves V-shaped
in section, dakong thétphanaedndi¥i dingchldiesss Thereiarle,arwherhathe di ci ng
tape i s expanded in the adhesive film breaking step, the adhesive filmis
broken al ongiphénbreakildgnbtnescext nenehy sl Isurfawiedt brorhebredkimng
grooves V-shaped in section. Accordingly, the broken surfaces of the

adhesive filim beaooeotpi fonse tNé thawdtsbesom ng ywauwst The akoweeand ot her
obj ects, features and advantages of the present invention and the manner

of realizipgreheanwtkhqgbecopp @pcs@gﬂpfaﬁ&ﬁnd Aid dherr iveand opiidsel f

wi |l best be understood froma stud the foll ow ng description and
appended cl@a &bﬁé‘tﬁ@{fﬁ%”@l@et@uﬁ%@tkﬁ%d HAWmgsshawing some

preferred odi nrents of the invention
cuttlngs would not be generated. Besides, since the back-

side surface of the wafer is cut by only the peripheral
edge V-shaped in section of the annular knife edge in the
wafer cutting step, the adhesive film is provided with
breaking lines extremely small in width or with breaking
grooves V-shaped in section, along the planned dividing
lines. Therefore, when the dicing tape is expanded in the
adhesive film breaking step, the adhesive film is broken
along the breaking lines extremely small in width or
breaking grooves V-shaped in section. Accordingly, the
broken surfaces o0f the adhesive film become uniform,
without becoming wavy.

The above and other objects, featureé and
advantages of the present invention and the manner of
realizing them will become more apparent, and the
invention itself will best be understood from a study of
the following description and appended claims with
reference to the attached drawings showing some preferred

embodiments of the invention.




BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective view of a

sem conductor wafer as a wafer; FIGS. 2A and 2B illustrate an adhesive
film attaching step in the nethod of manufacturing a device based on the
present invention; FIGS. 3A and 3B are perspective views for illustrating
a wafer supporting step in the nethod of manufacturing a device based on
the present invention; FIGS. 4A and 43 illustrate another enbodi nent of

t he adhesive filmattaching step and the wafer supporting step in the

met hod of manufacturing a device based on the present invention; FIG 5 is
a perspective view of an essential part of a cutting apparatus for
carrying out a wafer cutting step in the nethod of manufacturing a device

based on the present i BrosF oEscRIGrIoN sFaTRECDRARAKGShape of a knife
edge of a cutting blade; FIG 7 illustrates a condition in which the wafer

cutting step in thergethods of aliWd RA ¥ d8ViaCeerbasgduenot-he present
invention is carried out by use o the cutting apparatus shown in FIG 5;

7 FIG 8 isyaReenhargegdssegtional view of a

FIGS. ZA and 2B illustrate an adhesive film
attaching step in the method of manufacturing a device
based on the present invention:

FIGS. 3A and 3B are perspective views for
iliustrating a wafer supporting step in the method of
manufacturing a device based on the present invention;

FIGS. 4A and 4B illustrate ancther embodiment of
the adhesive film attaching step and the wafer supporting
step in the method of manufacturing a device based on the
present invention;

FIG. 5 1s a perspective view of an essential part
of a cutting apparatus for carrying out a wafer cutting
step in the method of manufacturing a device based on the
present invention;

FIG. 6 is a sectional shape of a knife edge of a
cutting klade;

FIG. 7 illustrates a condition in which the wafer
cutting step in the method of manufacturing a device

based on the present invention is carried out by use of

the cutting apparatus shown in FIG. 5;




sem conduct or waf er having undergone the wafer cutting step illustrated by
FIG 7; FIG 9 is a perspective view of an adhesive film breaking
apparatus for carrying out an adhesive film breaking step in the nmethod of
manuf acturing a device based on the present invention; FIGS. 10A and 10B
illustrate the adhesive film breaking step in the nethod of manufacturing
a device based on the present invention; FIG 11 is an enl arged secti onal
view of a sem conductor wafer having undergone the adhesive film breaking
step in the nethod of manufacturing a device based on the present
invention; FIG 1Zidl ustirates emlpigledimcsitdprian tYhewnetthad of

manuf acturing a device based on the present invention; and FIG 13 is a

perspecti ves¥newbafiua: d8Vii£Ee r M B¢t @d-dynd hehdreidred- ofutranuf acturing a
device based on the present invention. DETAI LED DESCRI PTI ON OF THE

PREFERRED ENBEP! MENTS: rNowy 1@y preferyed enbodi ment of the nethod of
manuf acturing a device based on the present invention 8 will be descri bed

in detail below rgferrd ng to JhepRltiaehed dr 3w nasaqFkGivl shens a
per spective view of a
breaking apparatus for carrying out an adhesive film
breaking step in the method of manufacturing a device
based on the present invention;

FIGS5. 10A and 10B illustrate the adhesive film
breaking step in the method of manufacturing a device
based on the present invention;

FIG. 11 is an enlarged sectional view of a
semiconductor wafer having undergone the adheszive film
breaking step in the method of manufacturing a device
based on the present invention;

FIG. 12 illustrates a pick-up step in the method of
manufacturing a device based on the present invention;
and

FIG. 13 is a perspective view of a device

manufactured by the methed of manufacturing a device

based on the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, a preferred embodiment of the method of

manufacturing a device based on the present invention




sem conductor wafer as a wafer. The sem conductor wafer 2 shown in FIG 1
is, for exanple, a silicon wafer having a thickness of 100 pm and a
plurality of planned dividing lines are formed in a grid pattern in a
face-side surface 2a of the wafer. Besides, devices 22 such as I Cs and
LSIs are forned respectively in a plurality of regions denmarcated by the
plurality of planned dividing lines 21 forned in the grid pattern in the
face-side surface 2a of the sem conductor wafer 2. An adhesive film3 for
die bonding is attached to a back-side surface 2b of the sem conductor
waf er 2, aswidhoim HasEkSed2inandt2Bl (ehes) veeféetmmaf ttachileg step). In
this case, the adhesive film 3 being heated at a tenperature of 80 to 200C
i s pressed agakenatd andwihberelprcat tlachedid @ dehedeackvel deesunfface 2b of
the sem conductor wafer 2. Incidentally, in the enbodi mrent shown, the

adhesi ve fikem3cbsdcenpesedret an £pexyer £SiThe sWniitckdukiteknesgeef 280 pm
After the adhesive filmattaching step is perfornmed, the adhesive film3

si de of the;ﬁ@ﬁhcgﬂdpg@orw@é,erfariéxa@glr@,r efd 401 pesyrface Havddd & ng tape
T whose peripheral part is so attached as to cover an inside aperture of

an 9 annul acnf FRABSE, 02516008, | A&l £S5 134 and; 38 (Yef@leq SURAYILINY step)
Incidentally, in the enbodi nent shown, '

lines are formed in a grid pattern in a face-side surface

2a of the wafer. Besides, devices 22 such as ICs and LSIs

are formed respectively in a plurality of regions

demarcated by the plurality of planned dividing lines 21

formed in the grid pattern in the face-side surface 2a of

the semiconductor wafer 2.

An adhesive film 3 for die bonding is attached to a
back-side surface 2b of the semiconductcer wafer 2, as
shown in FIGS. 2A and 2B (adhesive film attaching step).

In this case, the adhesive film 3 being heated at a
temperature of 80 to 200°C is pressed against, and
thereby attached to, the back-side surface 2b of the
semiconductér wafer 2. 1Incidentally, in the embodiment
shown, the adhesive film 3 is composed of an epoxy resin,
with a thickness of 80 pm,

After the adhesive film attaching step is performed,
the adhésive film 3 side of the semicqnductor wafer 2 1is

. adhered te a surface of a dicing tape T whose peripheral

part is so attached as to cover an inside aperture of an




the dicing tape T has a structure in which a sheet base material conposed
of polyvinyl chloride (PVC) having a thickness of 80 pm has a surface
coated with an acrylic resin-based adhesive |ayer in a thickness of about
5 pm Anot her enbodi nent of the above-nentioned adhesive film attaching
step and wafer supporting step will be described referring to FIGS. 4A and
4B. In the enbodinent shown in FIGS. 4A and 4B, a dicing tape with
adhesive film which is obtained by prelimnarily adhering an adhesive
film3 to a surface of a dicing tape T, is used. Specifically, as shown in
FI GS. 4A andndB]athéranbes|ves $hdwm3imdheeed 30 andWH ageafdfr t he di cing
tape T whose peripheral part is so attached as to cover an inside

aperture of sappanathar steppre R adhenad t ad hedbagkodsiedatsynbaae 2b of
the sem conductor wafer 2. In this case, the adhesive film 3 being heated

at a tenperahdraic0hg80a58 200418 PfLssSeeragah ngticrand dherehst t ached
to, the back-side surface 2b of the sem conductor wafer 2. Incidentally,

as the dicipgcbaps: Webipadbesh¥epdiffng i Poid ape thyadhesi ve film
(LE5000) produced by Li%tec Cbrg%ra¥id%§can be used&%E%EH tﬁgfmafer

supporti ng %B?Ekﬁésgbé?fe?]bspml a@eéf%f'ﬁ e DY MS&s Ofi & G td g, bl ade
I shape o p

V-shaped in sectiona p a peripheral part of an annular knife

resin-pased adhesive layer in a thickness of about 5 Jam.

Another embodiment of the above-mentioned adhesive
fiim attaching step and wafer supporting step will be
described referring to FIGS. 4A and 4B. In the embodiment
shown in FIGS. 4A and 4B, a dicing tape with adhesive
film, which is obtained by preliminarily adhering an
adhesive film 3 to a surface of a dicing tape T, is used.
Specifically, as shown in FIGS. 4A and 4B, the adhesive
film 3 adhered to a surface of the dicing tape T whose
peripheral part is so attached as to cover an inside
aperture of an annular frame F is adhered to the back-
side surface 2b of the semiconductor wafer 2. In this
case, the adhesive film 3 being heated at a temperature
of 80 to 200°C is pressed against, and thereby attached
to, the back-side surface 2b of the semiconductor wafer 2.
Incidentalily, as the dicing tape with adhesive film, a
dicing tape with adhesive film (LE5000) produced by
Lintec Corporation can be used.

After the wafer supporting step as above is
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edge, a wafer cutting step is carried out in which the sem conductor 2
adhered to the dicing tape T is cut from the side of the face-side surface
2a thereof along the planned dividing lines 21, and cutting grooves
V-shaped . in section are forned in the adhesive film 3 along the planned
dividing Iines 21 by the peripheral edge of the annular knife edge. The
wafer cutting step is carried out by using a cutting apparatus 4 shown in
FIG 5. Acutting apparatus 4 shown in FIG 5 includes a chuck table 41
for holding a work thereon, a cutting neans 42 having a cutting blade 420
for cuttingpthfowoed, hey dion dhen chucking abl=eied V- =aragheal iimage pi ck-up neans
43 for picking up an inage of the work held on the chuck table 41. The

chuck tabl esddtisnsd ciomnbé guf edl @srighdwdd ghae omorda bynsuetd om,irand to be
noved in a machining feed direction indicated by arrow Xin FIG 5 and in

an indexi ngagfeeda dirs et i @i 1l catgd Dy @rnowd it Regemaleh t@et he
machi ni ng feed direction, by a noving nmechanism which is not shown in the

figure. Thesghitbn@ubtadey 42heideludasa LidiGl aagd skghaped hage 421,
and an annul ar knife edge 422 attached to a si'de surface peripheral part

of the baseyydhe: gonut arnkni{ & edoe 422 N1aS JOT XA 610k @pstructure in

whi ch di anond abrasive grains having a grain dianeter of about 3 pmare
Con50|'dategl§ﬂhéﬁfﬁi6¥hing lines 21, and cutting grcoves V-shaped

in section are formed in the adhesive film 3 along the
planned dividing lines 21 by the peripheral edge of the
annular knife edge. The wafer cutting step is carried out
by using a cutting apparatus 4 shown in FIG. 5. A cutting
apparatus 4 shown in FIG. 5 includes a chuck table 41 for
holding a work thereon, a cutting means 42 having a
cutting blade 420 for cutting the work held on the chuck
table 41, and a image pick-up means 43 for picking up an
image of the work held on the chuck table 41.

The chuck table 41 is so configured as to hold the
work by suction, and to be moved in a machining feed
direction indicated by arrow X in FIG. 5 and in an
indexing feed direction indicated bj arrow Y orthogonal
to the machining feed direction, by a moving mechanism
which is not shown in the figure. The cutting bklade 420
includes a circular disk-shaped base 421, and an annular
knife edge.422 attached to a side surface peripheral part

of the base. The annular knife edge 422 has, for example,
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and its peripheral part 422a is V-shaped in sectional shape, as shown in
FIG 6. The imge pick-up neans 43, in the enbodi nent shown, includes an
ordinary inmage pick-up device (CCD) for picking up an i nage by use of
visible rays, or the like, and sends a signal of the imge picked up to a
control neans (not shown). In carrying out the wafer cutting step by use of
the cutting apparatus 4 configured as above, the dicing tape T to which

t he sem conductor wafer 2 has been -adhered in the above-nentioned wafer
supporting step is mounted on the chuck table 41. Then, a suction neans

(not shown} ksrapefiatedntehheh ddifeosenenduss afrad iy sudtiom  onto chuck
table through the dicing tape T. Incidentally, while the annular frame F

to which thegrdigi 8gaheper Tohashobeen ah tacheathd s 10Mddeed Uy fila@ing, the
annular frame F is fixed by appropriate frame fixing clanps arranged on

the chuck taphe;idd. odh %@@y&f tabl egAds W h1he éaesﬁmrp%tqwalwaf er 2 held

thereon by suction int manner 1 s positioned just under the imge

pi ck-up nea 3 t edt ng ec L, gh Akter,the
chuck tablegﬁi ?s %%s???%%e%pﬁ%gg 3%der%%tqggpﬁgggeglcé ﬁ%gégang 4%n an

oot SRR L EMALEY QIR AD e R SRS SR el e ||
device (CCD) for picking up an image by use of visible
rays, or the like, and sends a signal of the image picked
up to a control means (not shown).

In carrying out the wafer cutting step by use of
the cutting apparatus 4 configured as above, the dicing
tape T to which the semiconductor wafer 2 has been
adhered in the above-mentioned wafer supporting step is
mounted on the chuck table 41. Then, a suction means (not.
shown) is operated to hold the semiccnductor 2 by suction
onto chuck table throcugh the dicing tape T. Incidentally,
while the annular frame F to which the dicing tape T has
been attached is omitted in FIG. 5, the annular frame F
is fixed by appropriate frame fixing clamps arranged on
the chuck table 41. The chuck table 41 with the
semiconductor wafer 2 held thereon by suction in this
manner is positioned just under the image pick-up means
43 by a cutting feeding mechanism (not shown).

After the chuck table 41 is positioned just under

the image pick-up means 43, an alignment step is carried
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control neans (not shown) Specifically, the inmage pick- up neans 43 and the
control neans (not shown) performan inmage processing such as pattern

mat ching for position matching between the planned dividing lines 21
formed in the sem conductor wafer 2 in a predeterm ned direction and the
cutting blade 420, thereby conducting alignnent of a cutting region
(alignment step) Besides, alignnent of the cutting regionis simlarly
conducted also with respect to the planned dividing lines 21 forned in the
sem conductor wafer 2 to extend orthogonally to the predeterm ned

di rection. Aftelinthriphaanedgdoni €b nge | dnesoRlHorsme dahdeorsem conduct or
wafer 2 held on the chuck table 41 are thus detected and the alignnment of

the cuttingwr€gron is HBEEEbYdCONdtied ethadd g Cdicks tadd e 4B heldimg t he

sem conductor 2 thereon is noved to a cutting start position in the

cutting regk@Atrbd hBhsscass: LRGwnsem 4Gtan 1yaf @he2 i g80ppesi-ti oned
that, as shown in FIG 7, one end (in FIG 7, the'left end) of the planned

dividing li I 1Se POSH | r i.ned o the
right side P?oﬁ%?%g ggsgﬁéo%ﬁ?dg?hiﬁggﬁg?ﬁgy @ﬁﬁ%ﬁ%ghﬁﬁaéé 420. fﬁ%n, t he

cutting bl adg ?@0 £§C%Q£fﬁ§dsu§£ ﬁ.&@{%ﬂ?%ﬁ@ék{‘;ﬁ%r@}ﬁo@ i peed in a
direction m% ca?ed y arr ow Oa in , IS owiwar as as
matching between the planned dividing lines 21 formed in
the semiconducter wafer 2 in a predetermined direction
and the cutting blade 420, thereby conducting alignment
of a cutting region (alignment step). Besides, alignment
of the cutting region is similarly conducted also with
respect to the planned dividing lines 21 formed in the
semiconductor wafer 2 to extend orthogonally to the
predetermined direction.

After the planned dividing lines 21 formed in the
semiconductor wafer 2 held on the chuck table 41 are thus
detected and the alignment of the cutting region is
thereby conducted, the chuck table 41 holding the
semiconductor 2 thereon is meved to a cutting start
position in the cutting region. In this case, the
semiconductor wafer 2 is so positioned that, as shcwn in
FIG. 7, one end {in FIG. 7, the left end) of the planned
dividing line 21 to be cut 1s positioned a predetermined
amount to the right side from the position just under the

cutting blade 420. Then, the cutting blade 420 is rotated
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cross feed (infeed) froma stand-by position indicated by two-dotted chain
lines by a cross feed (infeed) nechanism and is positioned into a cross
feed (infeed) position such that the | ower end of the peripheral edge of
the annular knife edge 422 constituting the cutting blade 420 reaches the
back-si de surface (lower surface) of the sem conductor wafer 2, as
indicated by solid lines in FIG 7. After the cross feed (infeed) of the
cutting blade 420 is performed as above, the cutting blade 420 is rotated
at a predeterm ned rotational speed in the direction indicated by arrow
420a in Fl Gat7a apddewbihenckeeptngidhel rateadd am 4 hel edutclort abl e 41 s
noved at a predetermned cutting feed speed in a direction indicated by
arrow X inifiiGafed Thereaféwr42mhem ties i ghti ek ofdovhie egmagonduct or
wafer 2 held on the chuck table 41 has passed the position just under the

cutting bl adec430srcthe impyementr&f 4 her chuagk, taplie idh iElepredLASs a

result, as shown in FIG. 8, the sem conductor wafer 2 is cut along the

planned d|Vthngo£tQ§ gﬁapﬂ §1ﬁ@§tb99ag%9%§% £22Q haviragqgubsianhiiahl y the
same width as the wd of the annul ar knife edge 422, and the back- si de

surface 14 (}guer sy {268). fiitie, e Sondualer Mfela)? ottty only the

peri pher al ge of” the annu
such that the lower end of the peripheral edge cf the

anhular knife edge 422 constituting the cutting blade 420
reaches the back-side surface (lower surface) of the
semlconductor wafer 2, as indicated by solid lines in FIG.
7.

After the cross feed (infeed) of the cutting klade
420 is performed as above, the cutting blade 420 is
rotated at a predetermined rotational speed in the
direction indicated by arrow 420a in FIG. 7, and, while
keeping the rotation, the chuck table 41 is moved at a
predetermined cutting feed speed in a direction indicated
by arrow X1 in FIG. 7. Thereafter, when the right end of
the semiconductor wafer 2 held on the chuck table 41 has
passed the position just under the cutting blade 420, the
movement of the chuck table 41 is stopped. As a result,
as shown in FIG. 8, the semiconductor wafer 2 is cut
along the planned diwviding line 21 by a cutting groove
210 having substantially the same width as the width of

the annular knife edge 422, and the back-side surface

14




constituting the cutting blade 420. In this case, if the peripheral edge
of the annul ar knife edge 422 <constituting the cutting blade 420 is
positioned on the side of the adhesive film3 relative to the back-side
surface (lower surface) of the sem conductor wafer 2, a breaking groove 31
V-shaped in section is forned in the adhesive film3 as showm in FIG 8,
by the peripheral part 422a V-shaped in sectional shape of the annul ar

kni fe edge 422. Incidentally, in the case where the peripheral edge of the
annul ar knife edge 422 constituting the cutting blade 420 reaches the
back-si de syibaece fhofecesustaciey sofiddhehsetncondimat ar wafeare »ypout does
not cut the adhesive film3, a breaking line having an extrenely snal
width is fobAeg thetperaghesivesdid B @onghitlenr plameddjaiding 1ine 21.
Thus, in the wafer cutting step, only the peripheral edge of the

peripheral pantt4248iNg shapegtt msestignaloshape ehitheaaanuliar tkpife edge
422 constituting the cutting bl ade 420 nmakes contact with the adhesive

film3. Theﬁgffg%@ergye@d@@e@ftmetmﬁgp&sskrpﬂ‘fe the,sefmconductor wafer 2 is
not nmore than 200 pm thé sem conductor wafer 2 viould not show irregul ar

T o oo UL PUL PR ML Pk, cEet o i sl surd ke ol e
side of the adhesive film 3 relative to the back-side
surface (lower surface) of the semiconductor wafer 2, a
breaking groove 31 V-shaped in section is formed in the
adhesive film 3 as shown in FIG. 8, by the peripheral
part 422a V-shaped in sectional shape of the annular
knife edge 422.

Incidentally, in the case where the peripheral edge
of the annular knife edge 422 constituting the cutting
blade 420 reaches the back-side surface (lower surface)
of the semiconductor wafer 2 but does not cut the
adhesive film 3, a breaking line having an extremely
small width is formed in the adhesive film 3 along the
planned dividing line 21. Thus, in the wafe: cutting step,
only the peripheral edge of the peripheral part 422a V-
shaped in sectional shape of the annular knife edge 422
constituting the cutting blade 420 makes contact with the
adhesive film 3. Therefore, even when the thickness of

the semiconductor wafer 2 is not more than 200 um, the

semiconductor wafer 2 would not show irregular motions,
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film3 is not cut during the wafer cutting step, clogging would not occur
at the knife edge 42 constituting the cutting blade 420, and whi sker-1Iike
cuttings would not be generated. The wafer cutting step as above is
carried out along all the planned dividing lines 21 forned in the

sem conductor wafer 2. As a result, the sem conductor wafer 2 is cut along
the planned dividing lines 21 to be divided into individual devices 22,
and the breaking grooves 31 or the breaking |ines having an extrenely
small width are fornmed in the adhesive film3 in a grid pattern along the
pl anned di vadinghlippésg2io(atongt t hecupedt phier atutedgestofed her ivdd vi dual
devices 22). After the wafer cutting step is perfornmed as above, an
adhesi ve fikambeeakiogostepfés zar riredidattiioh Waiieke the ddekBgvkape T is
expanded to exert tension on the adhesive film3, thereby breaking the

adhesive fikm= 3alongot heubreaking onoovese Blouthhigg afhgsi a dddimg
breaking step is carried out by use of an adhesive film breaking apparatus

shown in Fl&u9d dbe adhesiye fhd mnbreakidy apparalus. & shpwnd n FIG 9
includes a base 61, a first table 62 di sposed on the base 61 so as to be

R TR O R R
generated.

The wafer cutting step as above 1s carried out
along all the planned dividing lines 21 formed in the
semiconductor wafer 2. As a result, the semiconductor
wafer 2 is cut along the planned dividing lines 21 to be
divided into individual devices 22, and the breaking
grooves 31 or the breaking lines having an extremely
small width are formed in the adhesive film 3 in a grid
pattern along the planned dividing lines 21 (along the
peripheral edges of the individual devices 22).

After the wafer cutting step is performed as above,
an adhesive film breaking step is carried out in which
the dicing tape T is expanded to exert tension on the
adhesive film 3, thereby breaking the adhesive film 3
along the breaking grcocoves 31. This adhesive film
breaking step is carried out by use of an adhesive film
breaking apparatus shown in FIG. 9. The adhesive film

‘breaking apparatus 6 shown in FIG. 9 includes a base 61,

a first table 62 disposed on the base 61 so as to be
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novable in a direction indicated by arrow X which is orthogonal to the
arrow Y. The base 61 is forned in a rectangular shape, and, on the upper
surfaces of both side parts of the base 61, two guide rails 611 and 612
are disposed in parallel to each other along the direction indicated by
arrow Y. Incidentally, of the two guide rails, one guide rail 611 is
provided in its upper surface with a guide groove 6l1la which is V-shaped
in section. The first table 62 is forned in a wi ndow frame-|i ke shape
havi ng a rectangul ar aperture 621 in its central part. One side part of
the first tmbkebb2 is providedian indscdiovnerbyuwfEoe W tanda aguwedechd ai | 622
to be slidably fitted in the guide groove 61la forned in the one guide
rail 611 proxbiedédndibeobasec®lind Ntk ti e odP tdhe asuppembesur f aces of
both side parts of the first table 62, two guide rails 623 and 624 are

di sposed i nmpaspiéeinte deasdt pihein® @@ W reetdox Hikegaral to the
guided rail 622. Incidentally, of the two guide rails, one guide rail 623

i s providedoi-BhbbsnsiPpPes cudfaceWith ahguidee grnoguerB23agwhhch is
V-shaped in section. O the first table 62 thus configured, the guided

rail 622 i Srééi:éﬁ?u}lgri fnihe, quide o aque ke fored da Jiheqpe guide rail
611 provided on the base 61, and the Tower surface of a side
| side parts of the base 61, two guide rails 611 and 612

are disposed in parallel to each other along the

direction indicated by arrow Y. Incidentally, of the two

guide rails, one guide rail 611 is provided in its upper

surface with a guide groove 61la which is V-shaped in

section.

The first table 62 is formed in a window frame-like
shape having a rectangular aperture 621 in its central
part. One side part of the first table 62 is provided on
its lower surface with a guided rail 622 to be slidably
fitted in the guide grcove 6lla formed in the one guide
rail 611 provided on the base 6l1. In addition, on the
upper surfaces of both side parts of the first table 62,
two guide rails 623 and 624 are disposed in parallel to
each other along a direction orthogonal to the guided
rail 622, Incidentally, of the two guide rails, ocne guide
rail 623 is provided in its upper surface with a guide

groove 623a which is V-shaped in section. Of the first

table 62 thus configured, the guided rail 622 is fitted
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part on the other side is nounted on the other guide rail 612 provided on
the base 61. The adhesive filmbreaking apparatus 6 in the enbodi nent
shown has a first nmoving nmeans 64 by which the first table 62 is noved in
the direction indicated by arrow Y along the guide rails 611 and 612
provi ded on the base 61. The second table 63 is forned in a rectangul ar
shape, and one side part thereof is provided on its lower surface with a
guided rail 632 to be slidably fitted in the guide groove 623a forned in
the one guide rail 623 provided on the first table 62. O the second table
63 thus conhi gheeduitibegpubdedst b |l f&IRed siif itHedrid diele guide 6grioove
623a fornmed in the one guide rail 623 provided on the first table 62, and

the | ower sprbac@e@fonatise deapardl oraddiecod Nefwest deid S dOWH ed Qriet he ot her
guide rail 624 provided on the first table 62. The adhesive film breaking

apparatus 6phftt b €APOoE BNt s i Shon Nash e $eFPNhMMIHG NRARR 62 iRy whi ch
the second table 63 is noved in the direction indicated by arrow X al ong

the guide raibs,633;a0d S24- i Qvigledson trhe Buhéfswtea@&@mfigrezta@n dhesi ve

film breaking apparatus 6 in the 18 enbodi ment shown includes a frane

hol di ng meags,66,£05 ¢k diing dheanmulrs s A 219 A 3Rs expandi ng

neans
means 64 by which the first table 62 is moved in the

direction indicated by arrow Y along the guide rails 611
and 612 provided on the base 61.

The second table 63 is formed in a rectangular
shape, and one side part thereof is provided on its lower
surface with a guided rail 632 to be slidably fitted in
the guide groove 623a formed in the one guide rail 623
provided on the first table 62. 0f the second table 63
thus configured, the guided rail 632 is fitted in the
guide groove 623a formed in the one guide rail 623
provided on the first table 62, and the lower surface of
a side ?art on the other side is mounted on the other
guide rail 624 provided on the first table 62. The
adhesive film breaking apparatus 6 in the embodiment
shown has a second moving means 65 by which the second
table 63 is moved in the direction indicated by arrow X
along the guide rails 623 and 624 provided on the first
table &2,

The adhesive fiim breaking apparatus 6 in the
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67 for expanding the dicing tape T attached to the annular frame F held by
the frame hol ding neans 66. The franme hol ding neans 66 i s conposed of an
annul ar frame holding nenber 661, and a plurality of clanps 662 as fixing
means arranged at the outer periphery of the franme holding nenber 661. An
upper surface of the frame holding neans 661 forns a nount surface 66la on
which to nount the annular frane F, and the annular frame F is nounted on
t he nount surface 66la. Then, the annular frame F placed on the nount
surface 66la is fixed on the franme holding nmenber 661 by the clanps 662.
The franme hembbdgmeneagsob6 ihubSudenfa giraok isoHiappsethron ddhecaipper side
of the second table 63, and is so supported that it can be advanced and

retracted i Rofliényethécahndisectione by, thed 4 apgpexpandidihgreanss67 whi ch
wi |l be described |later. The tape expanding neans 67 has an expansi on drum

670 di sposed7onokhexpas deg ot hé hei anmyl @ipd rame: b o raeer 661. The
expansi on drum 670 has an inner dianeter and an outer dianeter which are

smal | er thapnhfeal NPeEme dianel 81 Of L ider apiuilag: dir LG greaher than
the outer dianeter of the sem conductor wafer 2 adhered to the dicing

tape T attaghed.t,{henanpukas £ FondS.despech] el din Addid i on, the
expansi on drum 670 has, at its [ower end part, a nounting part to be
turnably fiﬁ&f&ing member 661, and a plurality of clamps 662 as
fixing means arranged at the outer periphery of the frame
holding member 661. An upper surface of the frame holding
means 661 forms a mount surface 66la on which to mount
the annular frame F, and the annular frame F is mounted
on the meount surface 66la. Then, the annular frame F
placed on the mount surface 66la is fixed on the frame
hoiding member 661 by the clamps 662. The frame holding
means 66 thus configured is disposed on the upper side of
the second table ©3, and is s0o supported that it can be
advanced and retracted in the vertical direction by the
tape expanding means 67 which will be described later.
The tape expanding means 67 has an expansion drum
670 disposed on the inside of the annular frame holding
member 661. The expansion drum 670 has an inner diameter
and an outer diameter which afe smaller than the inner
diameter of the annular frame F and greater than the

outer diameter of the semiconductor wafer 2 adhered to

‘the dicing tape T attached to the annular frame F,
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in an inner peripheral surface of a hole (not shown) provided in the second
table 63, and a support flange 671 fornmed to project radially outwards is
provi ded on an outer peripheral surface on the upper side of the nounting
part. The tape expanding neans 67 in the enbodi nent shown has a support
means 672 by which the annular franme hol ding nenber 661 can be advanced
and retracted in the vertical direction. The support neans 672 is
conposed of a plurality of air cylinders 673 disposed on the support
flange 671, and piston rods 674 thereof are connected to a | ower surface
of the annukaspetiamelhol dimgdrinkem ,66Ghe Expasuppor tirmeans 062 st has
conposed of the plurality of air cylinders 673 selectively noves the
annul ar frateshobdengeng@nbert 564 mbmt©i g red ef ene eoPpasitrinl s utih tdaat t he
nount surface 66la is |located substantially at the sanme |evel as the top

surface of theagxpansiopedipnebfD asrshowof na s Ghow@nthak@A, and into an
expansi on position such that the nount surface 66la is |ocated a

predet er m ngdo@impuat ihothtéhgetongr- shoe §3omidhe; tapsiud ace Rfe tde
expansi on drum 670 as shown in FIG 10B. The adhesive fil m breaking

appar at us 6¢hpnther 20 e900d! PRAL - SPPWL 1RSr &s M NG, MRANS, P8, f or turning

the expansion drum 670 and the franme hol ding nenber 661, as
outer peripheral surface on the upper side of the
mounting part. The tape expanding means 67 in the
embodiment shown has a support means 672 by which the
annular frame holding member 661 can be advanced and
retracted in the vertical direction. The support means
€72 is composed of a plurality of air cylinders 673
disposed on the support flange 671, and piston rods 674
thereof are connected to a lower surface of the annular
frame holding member 661. The support means 672 thus
composed of the plurality of air cylinders 673
selectively moves the annular frame holding member 661
into a reference position such that the mount surface
66la is located substantially at the same level as the
top surface of the expansicn drum 670 as shown in FIGS. 9
and 10A, and into an expansion position such that the
mount surface 66la is located a predetermined amount to
the lower side from the top surface of the expansion drum
670 as shown in FIG. 10B.

The adhesive film breaking apparatus 6 in the
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shown in FIG 9. The turning nmeans 68 includes a pulse notor 681 disposed
at the second table 63, a pulley 682 attached to a rotary shaft of the
pul se notor 681, and an endless belt 683 wapped around the pulley 682 and
the support flange 671 of the expansion drum 670. The turning neans 68
thus configured rotates the expansion drum 670 through the functions of
the pulley 682 and the endless belt 683, by driving the pul se notor 681.
The adhesive film breaking apparatus 6 in the enbodi nent shown has a
detection nmeans 7 for detecting the individually divided devices 22 of the
sem conduct embovahent 2ssoppond eda tihrolugh rhdengdi @8 npd apernfnooritehe annul ar
frame F held by the annular frame hol ding nmenber F 661. The detection
means 7 i s akpaoheédnt@ram &78haped:isé anchnid leh Spiosedhebdhesdigsens6l. The
detection neans 7 is conposed of an optical systemand an inage pick-up

devi ce (CCDpho®hCin BRDM. i §. O[RIcAtHME i @Gk supsanniciages af ptihee
i ndividually divided devices 22 of the sem conductor wafer 2 supported

through themgi6i-ngst agesdos® dhecphnidasnd raam & dwl & Quitike, ammpul ar
support nenber 661, to convert the picked-up inage into an electri cal

signal, and;tp,sgnd the;electfi caly i anal fo She Lcopiral 4k meanps jpnot
shown). In addition, the adhesive filmbreaki'ng apparatus 6
endless belt 683 wrapped arcund the pulley 682 and the
suppoert flange 671 of the expansion drum 670. The turning
means &8 thus configured rotates the expansion drum 670
through the functions of the pulley 682 and the endless
belt 683, by driving the pulse motor 681.

The adhesive film breaking apparatus 6 in the
embodiment shown has a detection means 7 for detecting
the individually divided devices 22 of the semiconductor
wafer 2 supported, through the dicing tape T, on the
annular frame F held by the annular frame holding member
661. The detection means 7 is attached to an L-shaped
stand 71 disposed on the base 61. The detection means 7
is composed of an optical system and an image pick-up
device (CCD}, etc., and is operative to pick up an image
of the individually divided devices 22 of the
semiconductor wafer 2 supported through the dicing tape T
on the annular frame F held on the annular support member
66l, to convert the picked-up image into an electrical

signal, and to send the electrical signal to the control
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in the enbodi mrent shown has a pick-up neans 8 for picking up the

i ndividually divided devices 22 fromthe dicing tape T. The pick-up neans
8 is conposed of a slewing arm 81 disposed on the base 61, and a pick-up
collet 82 attached to the tip of the slewing arm81, and the slew ng arm
81 is slewed by a driving neans (not shown). Incidentally, the slew ng arm
8l is configured to be novable in the vertical direction, and the pick-up
collet 82 attached to its tip can pick up each of the individually

di vi ded devices 22 adhered to the dicing tape T. The adhesive film

br eaki ng apparatsusnéti shthe) . enbodi mrent shown is configured as above, and
the adhesive filmbreaking step carried out by use of the adhesive film
br eaki ng appar at usi:6 amdit iven deser idec sriefeerfriilmg bremikihny tepEr&Bus16A and
10B. The annular franme F on which the sem conductor wafer 2 (divided into
t he i ndi vi dual thdeyiced 223nhayhdwgn unger gane: k-Ng wafrs autid Mg isidpg
nment i oned above and the adhesive film3 (provided with the breaking

grooves 31 {ip ahgrmdpai&@am%I ongi dde daderddheralredgamofqithed ndi vi dual
devi ces 22) attached to the back-side surface of the sem conductor wafer 2

are 22 suppeppedrt hroughsthe ¢ %é&glst ap8 sT cofpbRent 8¢ anshhGingoyp, surface
66la of the frame hol di ng nenber

81 disposed on the bhase 61, and a pick=-up collet 82

attached to the tip of the slewing arm 81, and the

slewing arm 81 is slewed by a driving means {(not shown).

Incidentally, the slewing arm 81 is configured to be

movable in the vertical direction, and the pick-up collet

82 attached to its tip can pick up each of the

individually divided devices 22 adhered to the dicing

tape T.

The adhesive film breaking apparétus 6 in the
embodiment shown is configured as above, and the adhesive
film breaking step carried out by use of the adhesive
film breaking apparatus 6 will be described referring
mainly to FIGS3. 10A and 10B. The annular frame F on which
the semiconductor wafer 2 (divided into the individual
device 22) having undergone the wafer cutting step
mentioned above and the acdhesive film 3 (provided with
the breaking grooves 31 in a grid pattern along the
peripheral edges of the individual devices 22) attached

to the back-side surface of the semiconductor wafer 2 are
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constituting the frame hol ding means 66, as shown in FIG 10A, and is
fixed onto the franme hol di ng nenber 661 by the clanps 662 (franme hol di ng
step) In this instance, the frane hol ding nenber 661 is positioned in the
reference position shown in FIG 10A. After the annular frame 4 on which
the sem conductor wafer 2 (divided into the individual devices 22) with
the adhesive film 3 attached to the back-side surface thereof is supported
through the dicing tape T is fixed onto the frane hol ding nenber 661
positioned in the reference position as shown in FIG 10A, the plurality
of air cylindppsrt#d asrdhehstuppodidcingy negns B7% aonsiidditdongHehe t ape
expandi ng neans 67 are operated so as to |lower the annular franme hol di ng

menber  661mboant heuexPaRSsEeNa pesi thONF shewhd MiHGnek@3r dansequent |y, the
annular frame F fixed on the mount surface 66la of the franme hol di ng

menber 661 bsnatseuclyered, £rsand had1dhey dicd 0 d@ape sl sldwached e t he
annul ar frane F is expanded whil e nmaking contact with the upper end edge

of the expamgionaghuim 67Pxe@SosfiOWhd N Flife nolQB {d aReRxPanRdi By step). As
aresult, tension is radially exerted on the 23 adhesive film 3 adhered to

the dicing tapecland® 682! (r AR PP | el thdal ndexhees 22 to
the frame holding member 661 is positioned in the
reference position shown in FIG. 10A.

After the annular frame 4 on which the

semiconductor wafer 2 (divided into the individual
deviceg 22) with the adhesive film 3 attached to the
back-side surface thereof is supported through the dicing
tape T is fixed onto the frame holding member 661
positioned in the reference pesition as shown in FIG. 10A,
the plurality of air cylinders 673 as the supporting
méans 672 constituting the tape expanding means 67 are
operated so as to lower the annular frame holding member
661l to the expansion position shown in FIG. 10B.
Consequently, the annular frame F fixed on the mount
surface 66la of the frame holding member 661 is also
lowered, so that the dicing tape T attached to the
annular frame F is expanded while making contact with the
upper end edge of the expansion drum 670, as shown in FIG.
_IOB (tape expanding step).

As a result, tension is radially exerted on the
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adhesive film3 is attached are w dened, and the adhesive film3 is broken
al ong the peripheral edges of the devices 22, as shown in FIG 11. In this
case, since the adhesive film3 has been provided with the breaking
grooves 31 V-shaped in section or the breaking lines having an extrenely
small width along the planned dividing lines 21 (along the peripheral
edges of the devices 22) as shown in FIG 8, the adhesive film3 is
broken al ong the breaki ng grooves 31 V-shaped in section or the breaking
i nes having an extrenely small width, so that the broken surfaces becone
uni f orm wi t hdbesbeeofiihy 3wadhertdctdental dycing cape yi ngouthathe t ape
expanding step, it is desirable to cool the adhesive film3 by, for

exanpl e, | etbhprgSabevwkengthtuidd{aidyantdddlor DeltowwHioct heheadhesi ve
film3, thereby lowering the extensibility of the adhesive film3. After

t he adhesi vedhiekivhr éakinng s&epttsciped foraedi dase@bove: mem iahethkitdhe first
novi ng nmeans 64 and the second noving neans 65 are operated to nove the

first tabl iR Bnikherdk&gchiong itk cad ethhyr a0 rowmees (seed G 9) and to
nove the second table 63 in the direction of arrow X (see FIG 9) so that

the individuakidexi ses 22 Hopehen edrthrough Ihh%h@t@h%%'s‘ée kihee3ihe the
dicing tape T attached to the annular frame on the franme hol di ng
adhesive film 3 has been provided with the breaking
grooves 31 V-shaped in section or the breaking lines
having an extremely small width along the planned
dividing lines 21 (along the peripheral edges of the
devices 22) as shown in FIG. 8, the adhesive film 3 is
broken along the breaking grooves 31 V-shaped in section
or the breaking lines having an extremely small width, so
that the broken surfaces become uniform without becoming
wavy. Incidentally, in carrying out the tape expanding
step, it is desirable to cool the adhesive film 3 by, for
example, jetting a cooling fluid (air) at 10°C or below
to the adhesive film 3, thereby lowering the
extensibility of the adhesive film 3.
After the adhesive film breaking step is performed
as above-mentioned, the first moving means 64 and the
second moving means 65 are operated to move the first
table 62 in the direction indicated by arrow Y (see FIG.
9) and to move the second table 63 in the direction of

arrow X (see FIG. 2) so that the individual devices 22

24




menber 661 are positioned into the position just under the detection neans
7. Then, by operating the detection neans 7, it is checked whether or not

t he gaps between the individual devices 22 conformto the direction
indicated by arrow Y or the direction indicated by arrow X |If the
direction of the gaps between the individual devices 22 is deviated from
the direction indicated by arrow Y or the direction indicated by arrow X
the turning neans 68 is operated to turn the frame holding neans 66 so as
to obtain the conformty desired. Next, while noving the first table 62 in
t he directiedheradi chatedgbytlae radhes {seef HnG 3 Yo ardk nbvdingy tthgpes&cond
table 63 in the direction of arrow X (see FIG 9), the pick-up neans 8 is
oper at ed soathathé¢betdevheeaZRula t hrader atiesiote HfHd Mrdnat tadkE@digt 0 t he
back-side surface thereof) positioned in a predeterm ned position is
suction grippedebysthea pi Closipt COMd @ 182 @fe itidh Bt ukderwhereby the
device 22 is released fromthe dicing tape T and picked up (pick-up step),

bef ore bei nghéedet &Pt Do heays (NOt 8hRewN L Obpkedit agatdiegheadingnstep.  In
the pick-up step, the device 22 can be easily plckeg up w thout making

contact Wi adj acend cRecHRy!dRSri: &l NRA. LR RS, ween the
i ndi vi dual" devices 22 with the adhesive film3 attached thereto have
the individual devices 22 conform to the direction
indicated by arrow Y or the direction indicated by arrow
X. If the direction of the gaps between the individual
devices 22 is deviated from the direction indicated by
arrow Y or the direction indicated by arrow X, the
turning means 68 is operated to turn the frame holding
means 66 so as to obtain the conformity desired. Next,
while moving the first table 62 in the direction
indicated by arrow Y (see FIG. 9) and mcving the second
table 63 in the direction of arrow X (see FIG. 9), the
pick-up means 8 1s operated so that the device 22 (with
the adhesive film 3 attached to the back-side surface
thereof) positioned in a predetermined position is
suction gripped by the pick-up collet 82, as shown in FIG.
12, whereby the device 22 is released from the dicing
tape T and picked up (pick-up step), before being fed
onto a tray (not shown) or fed to a die bonding step.

In the pick-up step, the device 22 can be easily

picked up without making contact with the adjacent
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been w dened as above-nentioned. Therefore, even where the thickness of
the devices 22 is not nore than 100 pm the devices 22 can be securely

pi cked up without being danaged due to contact with other ones. Onto the
back- side surface of the device 22 picked up in this manner, the adhesive
film3 broken uniformly along the peripheral edges of the device 22 is
attached, as shown in FIG 13. The present invention is not limted to the
details of the above described preferred enbodi ments. The scope of the
invention is defined by the appended clainms and all changes and

nmodi fi cati odsvasetall, weithia the eguws vallenceoi the Sobpeidfalt he clains are
therefore to be enbraced by the invention. 26 WHAT IS CLAIMED I S: 1. A

nmet hod of ndrpufaetukkngiahdele cedheoimps i Sing:3 @t adhesinte fddomhatteachi ng
step of attaching an adhesive filmto a back-side surface of a wafer in
whi ch devi besnawedénetedsr eispecthaet yondd a4 pheralficty , okveagivasse

demar cated by planned dividing lines formed in a grid pattern in a
face-si de suntatcki@knsas donafies ; daved £r2 3uppaidd g eh6f 1@dherd, ng the
adhesive filmside of said wafer with said adhesive filmattached thereto

to a surfacenefgavdiesng tape Bt tached 1o @rany af flAebeing
damaged due to contact with other cnes. Onto the back-
side surface of the device 22 picked up in this manner,
the adhesive film 3 broken uniformly along the peripheral
edges of the device 22 is attached, as shown in FIG. 13,

The present invention is not limited to the details

of the above described preferred embodiments. The scope
of the invention is defined by the appended claims and
all changes and modifications as fall within the
equivalence of the scope of the claims are therefore to

be embraced by the invention.
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a wafer cutting step of holding the dicing tape side of said wafer adhered
to said surface of said dicing tape onto a chuck table of a cutting
apparatus, and cutting said wafer along said planned dividing |ines by
use of a cutting bl ade having an annul ar knife edge which is V-shaped in
sectional shape of a peripheral part thereof; and an adhesive film
breaki ng step of breaking said adhesive filmalong cutting grooves forned
in said wafer, by expanding said dicing tape so as to exert tension on
sai d adhesive film after said wafer cutting step is perfornmed. 2. The
met hod of nAHAATaTBUCLATMEDJEStce as set 27 forth in claim1l, wherein said
wafer cutting step is carried out in a condition where the |ower end of a
peri pheral edge ofl saiddmathvbanfknehafedgerisgse Hecated casptDsIpch said
back-si de surface of said wafer adhered to said surface of said dicing

tape. 3. The net hath efdmeiufadtiun RG ta davicetap et arkaehhingnagl aim 1,
further conprising a pick-up step in which, after said adhesive film

breaking steggnhksivierfnnmes, a aacdiofi saidi ndividual ded.ces, Qhtiained

t hrough division along said planned dividing lines is picked up by

detachi ng sakdideyi geefromSA L BLNG dAPGn 2 plurality of regions
demarcated by planned dividing lines formed in a grid
pattern in a face-side surface of said wafer;

a wafer supporting step of adhering the adhesive
film side of said wafer with said adhesive film attached
thereto to a surface of a dicing tape attached to an
annular frame;

a wafer cutting step of holding the dicing tape
side of said wafer adhered to said surface of said dicing
tape onto a chuck table of a cutting apparatus, and
cutting said wafer along said planned dividing lines by
use of a cutting blade having an annular knife edge which
is V-shaped in sectional shape of a peripheral part |
thereof; and

an adhesive film breaking step of breaking said
adhesive film along cutting grooves formed in said wafer,
by expanding said dicing tape so as to exert tension on
said adhesive film, after said wafer cutting step is
performed.

2. The method of manufacturing a device as set
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with said adhesive filmattached to a back-side surface of said device. 28

forth in claim 1, wherein said wafer cutting step is
carried out in a condition where the lower end of a
peripheral edge of said annular knife edge is so located
as to reach said back-side surface of said wafer adhered
to said surface of said dicing tape.

3. The method of manufacturing a device as set
forth in claim 1, further comprising a pick-up step in
which, after said adhesive film breaking step is
performed, each of said individual devices obtained
through division along said planned dividing lines is
picked up by detaching said device from said dicing tape,
with said adhesive film attached to a back-side surface

of said device.
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