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PRESSURE—SENSITIVE ADHESIVE SHEETS FOR DICING

FIELD OF THE INVENTION

The present invention relates to pressure-sensitive
adhesive sheets for dicing which are used for fixing a material
tobe cut'suchasa semiconduct;)r wafer in cutting and separating
(dicing) a semiconductor wafer or the like into small élement
pie_ces . |

BREN _ BACKGROUND OF THE INVENTION

Wafers of a semiconductor such as silicon, gallium or

arsenic are produced so as' to have a large diameter, cut and
separated (diced) into small element pieces, and then sent to
a mounting step. In this procedure, such a semiconductor wafer
in the sate of adhering to a pressure-—éensitive adhesive sheet

' is subjected to the steps of dicing, éleaning, expanding, pickup,
and mounting. For the stepé of from semiconductor wafer dicing
to pickup, a predsure-sensitive adhesive sheet obtained by
applying a pressure—sensitive. adhesive to a substrate

comprising a plastic film has been used.

In the dicing step, the wafer is cut with a rotating

. disk blade. The cutting technique which is coﬁing to be mainly
used for this dicing is the technique called full cutting, in
which cutting 1is conducted to an inner part of the
pressure-sensitive adhesive sheet maintaining the wafer. 1In
the full cutting, since cutting is conducted up to an inner part
of the sheet, the plastic film itself comes into a molten state

due to its frictional heat to generate a fibrous waste of the
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plastic film itself on the dicing line-after dicing. When this
fibrous waste adheres to side walls or othér parts of the chips,
a problem arises that the adhered fibrous waste is mounted and
encapéulated as it is in lat;er steps to considerabiy reduce the
reliability of the resulting semiconductor elements.

Means for eliminating such a problem have been proposed.
For example, JP—A--5—1562 14 (the term "JP-A" as used herein means
an "unexamined published Japanese patent application")
proposes using an ethylene/methacrylate copolymer as a
substrate. Although this technique is effective in reducing
the generétion of a fibrous waste in some degree, the diminution
of waste generation attainable with thié technique 1is
insufficient for the dicing whiéh will be required for highly
reliable semiconductors. JP-A-5-211234 proposes using a
substrate film which has been irradiatedwitha radiation, e.g.,
electron beams 6r Y-rays, in adose of from1l to 80 Mrad. Howeve;' p
this technique is”undesirable in quality and cost because not
only the irradiation causes considerable film damage, making
it difficult to obtain a film having a satisfactory appearance,

but also the film production is highly costly. Furthermore,

JP-A-11-43656 proposes a pressure—sensitive- adhesive sheet"

comprising a non-stretched polypropylene layer and a
pressure-sensitive adhesive layer formed thereon. However,
since the nén—»stretched polypropylene substrate tends to tear
during expansion, the proposed p_ressure—sensitive adhesive
sheet can be used only under expansion conditions such that

substrate tearing does not occur. The proposed technique is
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hence not sufficiently suitable for general use in dicing.
§LMl Y OF THE INVENTION
The present invéntion has been made to o%rércome the
problems of conventional techniques described above.
| Accordingly, one object of the present invention is to
provide a pressure-sensitive adﬁesive sheet for dj;cing which
can prevent the-géneration of a fibrous wés'te during dicing

without having a decrease in product quality or a disadvantage

~in cost.

Another object of the preseqt invention is to provide
a pressure-sensitive adhesive sheet for dicing which not only
can prevent the generat;.on of a fibrous waste ciuring dicing but
has fléxibility which enables the pressure-sensitive adhesive
sheet to fully cope with various expansion conditions.

As a result of intens_ive studies in order to accomplish
the above objects, it has been found that the generation of a
fibrous waste du¥ting dicing can be prevented by using a
substrate £film constituted o-f a specific polymer blend
comprising two or more polymers. The pi‘esent invention has been
completed bésed on this finding.

The present invention provides a pressure-sensitive
adhesive sheet for dicing which -comprises a substrate film and
formed thereon a pressure-sensitive adhesive layer for
adhesively fixing a mate;ial to be diced, wherein the substrate
film has a single- or multilayer structure and at least a layer
in the substrate film, which contacts thé pressure-—sensitive

adhesive layer comprises a semi- or non-compatibilized polymer



blend comprising two or more polymers. Hereinafter, this
pressure—sensitiVe adhesive sheet for dicing is sometimes
referred to as a "pressure-sensitive adhesive sheet 1".

In the preferred embodiment of the pressure-sensitive
adhesive sheet 1, at least one of the polymers--constituting the
polymer blend ié a highly crystalline olefin resin having a
crystallinity of 40% or higher and the content of this polymer
in the polymer blend is 1 to 50% by weight based on the weight
of the polymer blend. Further, at least one of the polymers
cor_:stituting the polymer blend is a lowly crystalline oléfin
resin haiving a crystallinity lower than 40% and the content of .
this polymer in the polymer blend is- 50 to 99% by weight based
on the'weight of the polymer blend. |

The present invention further provides a pressﬁre;-
sensitive adhesive sheet for dicing which comprises a substrate
film.and formed thereon a pressure—_sensitive adhesive layer for
adhesively fixing a material to Ibe diced, wherein the substrate
filrﬁ has a single- or multilayer structure and at least a layer
in the substrate film, which contacts the pressure-sensitive
adhesive layer comprises a polymer blend comprising a lowly
crystalline polymer having a crystallinity lower than 40% and
a highly crystalline polymer having a crystallinity of 40% or
higher. Hereinafter, this pressurefsensitive adhesive sheet
is sometimes referrea to as a "pressure-sensitive adhesive
sheet 2".

In the preferred embodiment of the pressure-sensitive

adhesive sheet 2, the contents of the lowly crystalline polymer
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and the highly crystalline polymer in the polymer blend are 50
to 99% by weight and 1 to 50% by weight, respectively.

Further, in the pressure-sensitive adhesive sheet 1 or
2, the pressure-sensitive adhesive layer may be, for example,
a radiatio_n—cn;lrable pressure-sensitive adhesive layer.

The mechanism of the generation of a fibrous waste
during dicing is presumed to be probably as follows. Indicing
a wafer or the like, a blade (disk blade) which is rotating at
a speed as high as usually 30,000 rpm or higher is used to dice
the wafer together w_ith a lsurface part of a tape (pressure-
sensitive adhesive sheet). In this dicing, a surface part of
the sﬁbstrate film is cut while coming into a molten state due
to the heat of friction with the blade rotating at a high speed.
As shown in Fig. 1, this molten substrate resin is flung up by
the blade and then solidifies upon cooling with cutting/cooling
water in a dicer, resulting in the generation of a fibrous waste.

According to the present invention, since thé substrate
film comprises a specific polymer blend as described above, the
polymers tend to separate from each other to form microscopic
particles, when the'substréte resin melts and the molten resin
is flung up-. This is because the bonding strength between the
polymers is low and the polymers differ from each other in melt
vis'cosity, melting point, etc. Thus, the generation of a
fibrous waste is significantly inhibited.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an explanatory view showing a cross-section

of a pressure-sensitive adhesive sheet in a silicon wafer



adhered to the pressure-sensitive adhesive sheet for dicing.

Fig. 2 is a sectional view showing one embodiment of
the pressure-sensitive adhesive sheet for dicing according to
the present invention.

Reference numerals in the drawings are as follows.

1 : Pressure-sensitive adhesive sheet for diecing

11: Substrate film

12: Pressure-sensitive adhesive layer

13: Separator

DESCRIPTION OF THE_ PREFERRED EMBODIMENTS

The present invention will Be explained below in more
detail by reference to the'aécompanying drawings.

The pressure-sensitive adhesive sheet for dicing of the '
present invention comprises a substrate film and a
pressure-sensitive adhesive layer formed on at least one side
of tﬁé'substrate fi;m, and optibnally further comprises a
separatof adhered” on the pressure-sensitive adhesive layer.
Fig. 2 is a schematic sectional view showing one embodiment of
the pressure-sensitive adhesive sheet for dicing according to
the present invention, in which 11 is a substrate film, 12 is
a pressure-sensitive adhesive layer and 13 is a separator.

The substrate filﬁ1 11 comprises a polymer blend
coﬁprising twolor more polymefs. The polymer blend may have
any dispersed state (compatibilized state) of a semi-
compatibilized polymer blend (forming a phase diagram) or a
non-compatibilized polymer blénd. For exémple, a preferred

state is that an appropriate degree of microscopic dispersion



or phase separation is observed between the polymers when the
polymér blénd is examined with an SEM or TEM if desired after
a pre-treatment, e.g., dyeing. An especially preferred
polymer blend in the present invention is a non—combatibilized
polymer blend.

The substrate film 11 preferabiy is flexible so as to
withstand expansion after dicing. Because of this,. at least
one i:olYmer (hereinafter sometimes referred to as "polymer A")
in the polymers constituting the polymer blend is preferably
a flexible polymer. .Examples of the flexible polymer inclﬁde
low density polyethvlene, linear low densitylpolyethylene, a
polyprop’yle'ne random - cépolymer, a polypropylene' block
copolymer, an ethylene/vinyl acetate copolymer, an ionomer
resin, -an ethylene/ (meth)acrylic acid copolymer, an
ethylene/ (meth)acrylic ester (random or alternating)
copolymer and a soft polymer of, for example, a crosslinked
product obtained from any of those. The polymer Ais especially
preferably a flexible olefin resin. The polymer A has a
crystallinity, as defermined by the infrared dichroism method,
" of preferably lower than 40%, more preferably lower than 35%,
from the standpoint of flexibility. The proportion of the
polymer A to the whole polymer blend is preferably 50% by weight
or higher (e.g., from 50 to 99% by weight), more preferably 60%
by weight or higher (e.g., from 60 to 95% by weight).

Another kind of the polymers constituting the polymer
blend is not particularly limited as long as it is a polymer

capable of forming, in cooperation with the polymer A, a semi-




or non-compatibilized pblymer blend (hereinafter, this polymer
will be sometimes referred to as "polymer B"). Examples of the
polymer | B include rigid polymers such as medium density
polyethylene, high density polyethylene, homopolypropylene,
pblybutene and polymethylpénten'e (in particular, rigid olefin
resiﬁs). This polymer B has a crystallinity (by the infrared
dichroism method) of preferably 40% or higher, more preferably
45% or higher. The proportion of the polymer B to the whole
polymer blend can be suitably selected as long as expandability
is not impaired. The proportion the polymer B is preferably
50% by weight or lowér (e.g., from 1 to 50% by weight), more
preferably 40% by weighf or lower (e.g., from5 to 40% by weight) .

From the standpoint of enhancing the effect of
preventing fibrous waste generation, the difference in melting
point between the -polymer A and the polymer B is preferably 15°C
or larger.

In the case where the polymer blend comprises a lowly
crystalline pdlymer (e.g.; a lowly.crystalline olefin resin)
having a crystallinity lower than 40% and a highly crystalline
pelymer (e.g., a highly crystalline olefin resin) having a
crystallinity of 40% or higher (in the case of the
pressure-sensitive adhesive sheet 2), the polymer blend need
not necessarily be a semi- or non—-compatibilized system and may
be a compatibilized system. In this caée, the generation of
a fibrous waste can be inhibited regardless of the
compatibilized state.

The thickness of the substrate film 11 is generally



about 10 to 300 um, preferably about 30 to 200 pm. The substrate
film 11 can be formed by a conventional fil_m-formin‘g’ method.
For example, two or more polymers serv'ing as the components of
the substrate film 11 are blended with each other and the blend
is formed into a film by 'extruéion or another technique to
thereby produce the substrate film1ll. For blending the polymer,
various conventional techniques can be used, such as wet
stirring in a heated solvent, e.g., xylene, kneading with a
twin-screw extruder or the like, and dry mixing by means of a
blender or mixer. For the extrusion, conventiona.l techniques
can be used, su.ch as wet casting, film Blowing and T-die
extrusion.

The substrate film 11 may be either a single-layer film
or a multilayer film. 'The multilayer £ilm is not particularly _
limited in layer constitution as long as at least a surface part
thereof (the layer in contact with the pressure-sensitive
adhesive layer) i§ constituted of the polymer blend déscribed
above. This multilayer film can be produced by a conventional
film laminating technique such as co-extrusion or dry
laminating. |

The substrate film 11 may be un;'i.axially or biaxially
stretched according to need. A surface of the substrate film
11 may be subjected to a conventional physical or chemical
treatment such as matting treatment, corona discharge treatment
or primer treatment according to need.

In the case where the pressure-sensitive adhesive I.L-aYer

12 comprises a pressure-sensitive adhesive curable with a



radiation, e.qg., ultraviolet, the éubstrate £film 11 should have
sufficient Tradiation-transmitting properties because the
pressure-sensitive adhesive layer 12 is irradiated with a
radiation before of after a dicing step.

The pressure-sensitive adhesive layer 12 can comprises
a conventional pressure-sensitive adhesive composition;
Al though such pressure-sensitive adhesives are not limited in
any way, examplés thereof that can be used include rubber-based,
acrflic, silicone and poly{vinyl ether) pressure-sensitive
adhesives. It is also possible tousea radiation—cﬁrable type
or heat-foamable type pressure-sensitive adhesive.
Furthermore, a pressure-sensitive adhesive that can be used for
both dicing and die bonding may be used. In the present
invention, it is especially . preferred to use an
ultraviolet-curable pressure-sensitive adhesive.

of the above pressure-sensitive adhesives,
homopolymers of “(meth)acrylic esters or copolymers of a
(meth)acryli; ester and one or more copolymerizable monomers
are used as the acrylic pressure-sensitive adhesives.
Examples of the monémers or comonomers constituting these
copolymers include alkyl.esters (e.g., methyl ester, ethyl
ester, butyl ester, 2-ethylhexyl ester, octyl ester and
isononyl ester) of (meth)acrylic acid, hydroxyalkyl esters
(e.g., hydroxyethyl ester, hydroxybutyl ester and hydroxyhexyl
ester) of (meth)acrylic acid, glycidyl (meth)acrylate,
(metﬁ)acrylic acid, itaconic acid, maleic anhydride,

(meth)acrylamide, N-hydroxymethyl (meth)acrylamide,
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alkylaminoalkyl esters of (meth)acrylic acid (e.g.,
dimethylaminoethyl methacrjglate and t-butylaminoethyl
methacrylate), vinyl acetate, styrene and acrylonitrile. The
main monomer generally used is an alkyl acrylate which gives
a homopolymer having a glass transition point of -50°C or lower.

The ultraviolet-curable pressure-sensitive adhesive
can, for example, comprise a homopolymer of any of the '
above-.-described acrylic esters or a copolymer thereof with one
or more copolymerizable monomers (acrylic polymer), an
ultraviolet-curable ingredient (an ingredient which adds side
chains of the acrylic polymer to-car_bon—-'carbpn double bonds) ;
and a photopolymerization initiator, and optionally further
comprises conventional additives such as a crosslinking agent,
tackifier, filler, antioxidant and colorant.

The ultraviolet-curable ingredient is not particularly
limited as long as it is a monomer, oligomer or polymer, which
has one or more carbon-carbon double bonds in the molecule and
is curable through radical polymerization. Examples thereof
include esters of (meth)acrylic acid with a polyhydric alcohol,
such as trimethylolpropane tri (meth)acrylate, pentaerythritol
tri (meth)acrylate, tetraethylene glycol di (meth)acrylate,
1, 6-hexanediol di {(meth)acrylate, neopentyl glycol
di (meth)acrylate and dipentaerythritoi hexa (meth)acrylate;
acrylate oligomers; and isocyanurates or isocyanurate
compounds, such as 2-—propenyl. di-3~-butenyl c¢yanurate, 2-
hydroxyethyl bis (2—acryloxyethy'1) isocyanurate and tris(2-

methacryloxyethyl) isocyanurate. In the case where the
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acrylic polymer used is an ultraviolet—curable'polymer having
carbon-carbon double bonds in side chains thereof, there is no
particular need of adding the ultraviolet-curable ingredient
described above. |

The polymerization initiator is not particularly
limited as long és it is a substaﬁce’ which cleaves to generate
a free radical upon irradiation with ultraviolet rays having
an appropriate wavelength and serving as a trigger for the
polymerizaﬁion reaction. Examples of the polymerizatién
initiator include benzoin alkyl ethers such as benzoin methyl
ether, benzoin isopropyl ether and benzoin isobutyl ether;
aromatic ketones such as benZil, benzoin,  benzophenone and
o-hydroxycyclohexyl phenyl ketone; aromatic ketals such as
benzyl dimethyl ketal; polyvinylbenzophenones; and
thioxanthone derivatives such as chlorothioxanthone,
dodecylthioxanthone, dimethylthioxanthone and
.diethylthioxanthoﬁe.

. Examples of the | crosslinking agent include
polyisocyanate compounds, melamine resins, urea resins, epoxy
résj.ns, acid anhydrides, polyamines and carboxyl-containing
polymers. | |

The thickness of the pressure-sensitive adhesive layer
12 varies depending on the kind of the pressure-sensitive
adhesive, but is generally about 1 to 100 um, preferably about
3 to 50 pm.

The separator 13 is disposed according to need for the

purpose of labeling or in order to smooth the surface of the



pressure-sensitive adhesive layer. Exarﬁples "of the
constituent material of the separator 13 include paper and films
of synthetic resins such as polyethylene, polypropylene and .
poly (ethylene terephthalate). If necessary, a surface of the
separator 13 may be subjected to a release treatment such as
a treatment with a silicone, long—ch.ain alkyl type or
fluorochemical release agent in order to enhance releasability
from the pressure-sensitive adhesive layer 12. . The thickness
of the separator 13 is generally about 10 to 200 um, preferably
about 25 to 100 pm.

The pressure-sensitive adhesive sheet fordi cin.g of the
present invention can be produced by_, for example, applying a
composition containing a pressure-sensitive adhesive to a
surface of a substrate film 11, drying the coating (and
optionally crosslinking the adhesive polymer by heating) to
form a pressure-sensitive adhesive layer 12, and applying a
separator 13 to thé surface of this pressure-sensitive adhesive
layer 12 according to need.

The pressure-sensitive adhesive sheet for dicing of the
present invention can be used as, for example, a pressure-
sensitive adhesive shéet for the dicing of silicon
semiconductor wafers, a pressure-sensitive adhesive sheet for
the dicing of compound semiconductor wafers, a pressure-
sensitive adhesive sheet for the di-cing of semiconductor
packages or a pressure-sensitive adhesive sheet for the dicing
of glasses.

According to the present invention, since the substrate
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film comprises a specific polymer blend, the genératidn of a
fibrous waste during dicing can be inhibi ted even when tfxe film
melts due to the heat of dicing, probably because the
constituent resins in the melt separate from each other without
growing into a fibrous waste. Thus, the reliability of chips
can be imp;oved.

Furthermore, sufficient expéndability can also be
secured by regulating the proportion of a flexible plasticresin
in the constituent resins. Therefore, nét only the workability
and throughput can be improved, but also the yield is improved
becausé the substrate film is satisfactory in homogeneity
including appearance.

The present invention will bé explained below in more
detail by reference to Examples, but it should be understood
that the invention is not constrﬁed'as being limifed thereto.

EXAMPLE 1

A solutioh containing an acrylic copolymer having a
number average molecular weight of 800,000 was obtained by
copolymerizing 95 parts by weight of butyl acrylate and 5 parts
by weight of acrylic acid in ethyl acetate iﬁ the conventional
manner. To_this solution were added 60 parts by weight of
dipentaerythritol hexaacrylate (trade name "Kayarad DPHA";
. manufactured by Nippon Kayaku Co., Ltd.), 3 parts by weight of
a radical polymerization initiator (trade name "Irgacure 651";
manufactured by Ciba Specialty Chemicals) , and 5 parts by weight
of a polyisocyanate compound (trade name "Coronate L";

manufactured by Nippon Polyurethane Co., Ltd.) to prepare an



acrylic, ultraviolet-curable, pressure-sensitive adhesive
solution. This solution was applied to the corona-treated
surface of a 100 pum thick substrate film obtained by the
following method and then heated at 80°C for 10 minutes to
crosslink the adhesive to thereby form an ultraviolet—cui‘able
pressure-sensitive adhesive layer having a thickness of 10 pm.
S_ubsequen_tly, a separator was applied to the surface of the
pressure-sensitive adhésive - layer to- produée an
ultraviolet-curable pressure-sensitive adhesive sheef for
dicing. _

The substrate film. was produced by sufficiently
ble.nding. 70 parts by weighi: 6f alow dehsity polyethylene (LDPE)
resin (melting point: 110°C) with 30 parts by weight of a
homopolypropylene (HPP) resin (melting point: 160°C) by means
of a dry.blender/ extrusion-molding the blend with a film
blowing machine at an extrﬁsion tempe.rature of 230°C, and then
subjecting one sifle of the blown film to a corona treatment..
In this blown film, the crystallinities (by the infrared
dichroism method) of the low density polyethylene and the
horﬁopolypropylene were 10% and 65% , respectively. A section
of the substrate film was examined with a TEM. As a result,
phase separation was observed between the resins.

EXAMPLE 2

Sixty parts by weight of a random polypropylene (RPP)
resin (melting point: 140°C) was sufficiently dry-blended with
30 parts by weight of a high density polyethylene (HDPE) resin

{melting point: 135°C) and 10 parts by weight of an

_15_



ethylene/propylene rubber (EPR) by means of a blender. The
blend was kneaded with a twin-screw extruder and then pelletized.
An ultraviolet-curable pressure-sensitive adhesive sheet for
dicing was obtained in the same manner as in Examplé 1, except
that the resin pellets prepared above were extruded with a T-die
extruder at 210°C to obtain a. substrate film. In this substrate
film, the crystallinities (by the infrared dichroism method)
of the random polypropylene and the high density'pquethylene
were 15% and 45%, respectively. A sec.il.ion of the substrate film
was examined with a TEM. As a resuit, phase separation was
observed between the resins.
EXAMPIE 3

Seventy parts by weight of an ethylene/methacrylicacid
copolymer (EMAA) resin (melting point: 95°C) was sufficiently
dry-blended with 10 parts by weight of-an ethylene/propylene
rubber (EPR) and 20 parts by weight of a homopolypropylene (HPP)
resin (melting point: 160°C) by means of a blender. The blend
was kneaded with a twin-screw extruder and then pelletized. An
ultraviolet-curable pressure-sensitive adhesive sheet for
dicing was obtained in the same manner as in Example 1, except
that tﬁe resin pellets prepared above were extruded with a T-die
extruder at 200°C to obtain a substrate film. 1In this substrate
film, the crystallinities (by the infrared dichroism method)
of the ethylene/methacrylic acid copolymer and the
polypropylene wax were 25% and 70%, respectively. A section
of the substrate film was examined with a TEM. As a result,

phase separation was observed between the resins.



EXAMPIE 4
A pressure—sensitive adhesive sheet for dicing was
obtained in the same manner as in Example 1, exéept that an
acrylic pressure-sensitive adhesive solution was prepared by
adding 5 parts by weight of a polyisocyanate compound {trade
name "Coronate L"; manufactufed by Nippon Polyurethane Co.,
Ltd.) to a solution which contained an acrylic copolymer having
a number average molecular weight of 800,000 and had been
obtained by copolymerizing 95 parts by weight of butyl acrylate
and 5 parts by weight of acrylic acid in ethyl acetate in the
conventional manner.
COMPARATIVE EXAMPIE 1
An ultraviolet-curable pressure-sensitive adhesive
sheet for dicing was obtained in the same manner as in Example
1, except that a low density polyethylene (LDPE) film was used
as a substrate film. This low density polyethylene film had
a crystallinity (by the infrared dichroism method) of 10%.
COMPARATIVE EXAMPIFE 2
An ultraviolet-curable pressure—éensitive adhesive
sheet for dicing was obtained in the same manner as in Example
1, except that an ethylene/acrylic acid copolymer (EMAA) film
was used as a substrate film. This ethylene/acrylic acid
copolymer £ilm had a crystallinity (by the infrared dichroism
method) of 25%. | '
COMPARATIVE EXAMPLE 3
An ultraviolet-curable pressure-sensitive adhesive

sheet for dicing was obtained in the same manner as in Example
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1, except that a homopolypr&pylene (HPP) film (melting point,
160°C) was used as a substrate film. |
COMPARATIVE EXAMPI.E 4.
A pressure-sensitive adhesive sheét for dicing was
obtained in the same manner as.in Comparative Example 1, except

that the pressure-sensitive adhesive shown in Example 4 was

used.
EVALQATIQN.TEﬁTﬁ

The pressure-sensitive adhesive sheets for dicing
obtained in the Examples and Comparative Examples were
evaluated by the following methods.
(1) Evaluation of Suitability for Dicing

A 6 inch wafer having a thickness of 350 um was mounted
on each of the pressure-sensitive adhesive sheets for dicing,
and then diced under the following conditions.
Dicing Conditions:

Dicer: DFD-651, manufactured by DISCO

Blade: 27HECG, manufactured by DISCO

Blade rotational speed: 40,000 rpm

Diciné rate: 100 mm/sec

Dicing depth: 30 um from tape surface

Blade thickness: 50 um

Dicing size: 5 mm x 5 mm

Cutting mode: down cutting

After dicing, the pressure-sensitive adhesive sheet
was irradiated with ultraviolet (450 mJ/cm’®) when it was of the

ultraviolet-curable type. Subsequently, the semiconductor



chips were peeled off, and the exposed sheet surface was
examined with an optical microscope (magnification: 200) for
fibrous wastes present thereon. The fibrous wastes were
classified by size in groups and countea with respect to each.

The results obtained are shown in Table 1 below.

group.
Table 1
Blend composi- Suitability for dicing
tion for Number of fibrous wastes
substrate film | Shorter 100-500 | Exceeding
- than 100 pm| pm 500 pm
Example 1 LDPE /HPP=70/30 10 2 0
Example 2 RPP/HDPE /EPR=
60/30/10 26 4 0
Example 3 EMAA/EPR/HPP=
70/10/20 21 3 0]
Example 4 LDPE/HPP=70/30 13 1 o]
Comparative
Example 1 LDPE=100 2100 2100 94
Comparative
Example 2 EMAA=100 2100 82 88
Comparative :
. Example 3 | HPP=100 0 0 0
Comparative ’
Example 4 LDPE=100 2100 87 91

(2)

Evaluation of Expandability

A 6 inch wafer was mounted on each pressure-sensitive
adhesive sheelt and diced in the same manner as in the evaluation
of suitability for dicing. The sheet was then expanded.by
pulling down the fixing ring with a die bonder (CPS-100,
manufactured by Nichiden Kikai) by 10 mm. Whether thé sheet
which had undergone this expanding operation was in a

sufficiently expanded state or not was visually ascertained.



In the case of an ultraviolet-curable pressure-sensitive

adhesive sheet, the_expandability thereof was also evaluated

after it was irradiated with ultraviolet ray (460 mJ/cm’®) .

results obtained are shown in Table 2 below.

Iable 2

The

Blend composition for
substrate film

Expandability,
pulling-down distance,

10 mm .

: Before UV |After UV
Example '1 LDPE/HPP=70/30 good good
Example 2 RPP/HDPE/EPR=60/30/10 good good
Example 3 EMAA/EPR/HPP=70/10/20 good good
 Example 4 LDPE/HPP=70/30 good -
Comparative
Example 1 LDPE=100 good good
Comparative
Example 2 EMAA=100 good good
Comparative
Example 3 HPP=100 good tore
Comparative
Example 4 LDPE=100 good -
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WHAT IS CLAIMED IS:

1. A pressure—sensitive adhesive sheet fof dicing
which comprises a substrate film and formed thereon a
pressﬁre—sensitive adhesive layer for _adhesively fixing a
material to be diced, whereirll said substrate film has é siﬁgle-—
or multilayver structure and at least a layer in the substrate
film, that contacts the pressure-sensitive adhesive layer
comprises semi- or non-compatibilized polymer blend comprising
two or more polymers.

2. The pressure-sensitive adhesive sheet for dicing
as claimed in claim 1, wherein at least one of the polymers
constituting the polymér blend is a highly crystalline olefin
resin having a crystallinity of 40% or higher and the content
of this polymer in the polymer blend is 1 to 50% by weight based _
on the weight of the polymer blend.

3. The pressure-sensitive adhesive sheet for dicing
as claimed in cla’im_ 1, wherein at least one of the polymers
constituting the pc'>lymer blend is a lowly crystalline olefin
resin having a crystallinity lower than 40% and the content of
this polymer in the polymer blend is from 50 to 99% by weight.

4. The pressure-sensitive adhesive sheet for dicing
as claimed in claim 1, wherein the pressure-sensitive adhesive
layer is a radiation-curable pressure-sensitive adhesive
layer. |

5. A pressure-sensitive adhesive sheet for dicing
which comprises a substrate film and formed thereon a

pressure-sensitive adhesive layer for adhesively fixing a
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material to be diced, wherein said substrate film has a single-
or multilayer structure and at least the layer in the substrate
film, that contacts the pressure-sensitive adhesive layer
comprises a polymer blend comprising a lowly crystall_ine
polymer having a crystallinity lower than 40% and a highly
crystalliﬁe polymer having a crystallinity of 40% or highér.

6. The pressure-sensitive adhesive sheet for dicing
as claimed in claim 5, wherein the con'tents of .the lowly
crystalline polymer and the highly cx"ystalline polymer in the
polymer blend are 50 to 99% by weight and 1 to 50% by weight,
based on the weight of the polymer bJ'.end, respectively.

7. The pressure—sensitive -adhesive sheet for dicing
as claimed in claim 6, wherein the pressure-sensitive adhesive
layer -is a radiation—cﬁrable pressure-sensitive adhesive

layer.

- 22 -



