
ADBESIVE SI-MET FOR SEMICONDUCTOR,D DICING TAPE INTEGRATED ADHESIVE
SI-PEET FOR SEMICONDUCTOR Technical Field [0001]           The
present invention relates to an adhesive sheet fer a sem3cozaductor,
and a dicing tape integrated adhesive sheet for a semicorEductor.
Background Art [0002]          Hitherto, silver paste has been mainly
used in order to bond. a semiconductor element and a
semiconductor-element-mounting supporting member to each other.
However, as the size of semiconductor elements has been made smaller
and the performance thereof has been made higher in recent years,
supporting members used therein have also been required to be made
smaller and minutes. Against such requirements, the following have
been caused according to silver paste: at the time of wise bonding,
an inconvenience is caused by a matter that the paste is pushed or
ferced out or by an India:shop of the semiconductor element; the film
thickness of the adhesive sheet is not easily controlled.; voids are
generated in the adhesive sheet; and others are caused. Thus, is has
been becoming difficult that silver paste copes with the
requirements. For this reason, in order to cope with the
requirements, the use of an adhesive in a sheet form has been
spreading in recent years. (000311           This adhesive sheet is
used in an individual-piece-adhering manner or in a
wafer-rear-surface adhesion manner. When the former, i.e., the
individual-piece-adhering manner adhesive sheet is used to produce a
semiconductor device, the adhesive sheet, which is in a reel form, is
cut or punched into individual pieces. Thereafter, any one of the
pieces is bonded onto a supporting member. Onto the resultant
adhesive-sheet-attached supporting member is then bonded one out of
individual semiconductor elements divided in a dicing step, so as to
produce a semiornidttetot-element-sttaehed supporting member.
Thereafter, the member is optionally caused to undergo a wire bonding
step, a sealing step, and some other step, thereby yielding the
semiconductor device. However, in order to use the
individual-piece-adhering manner adhesive sheet, it is indispensable
to cut the adhesive sheet into the individual pieces, and a special
fabricating apparatus for bonding any one of the pieces onto the
supporting member is required. Thus, there remains a problem that
costs for the production are higher than according the method using
silver paste, [0004]           On the other hand, when the latter,
1.e. the wafer-rear-sinface adhesion manner adhesive sheet is used to
produce a semiconductor device, the semiconductor device is yielded
through the  following process: first, the adhesive sheet is adhered
onto the rear surface of a semiconductor wafer and 



further a dicing tape is adhered onto the other surface of the
adhesive sheet; thereafter, the wafer is diced into individual
semiconductor elements; any one of the adhesive-sheet-attached
semiconductor elements is picked up, and the element is bonded onto a
supporting member; and the workpiece is caused to undergo heating,
curing and wire bonding steps, and some other step. This
water-rear-surface adhesion manner adhesive sheet does not require
any device for dividing the adhesive sheet into individual pieces in
order to bond the adhesive-sheet-attached semiconductor element onto
the supporting member. Thus, a conventional fabricating apparatus for
silver paste may be used as it is, or the apparatus may be used in
the slate that the apparatus is partially improved, for example, a
heat ohm is added thereto. For this reason, attention has been paid
to the method, as a method for controllnig costs for the production
into a relatively low level, out of fabricating methods using an
adhesive sheet. [0005] However, in the method using a
wafer-rear-surface adhesion manner adhesive sheet, it is necessary
that the adhesive sheet is also cut in the step of dieing the wafer.
Examples of the method for cutting this adhesive sheet include a
contact-manner cutting method of attaining the cutting using diamond
blade; a method of irradiating the wafer with a laser to form a
reformed region selectively inside the wafer, and subsequently
expanding the wafer, whereby the adhesive sheet is cut at the same
time when the wafer is cut along the reformed region; and a method of
cutting the wafer, adhering the adhesive sheet onto the cut wafer,
and then expanding the wafer to cut the adhesive sheet along the
wafer-cut lines (see, for example, Japanese Patent Application
Laid-Open No. 2006-093213). In any one of the methods, however, it is
said to be effective to add an inorganic filler to the adhesive sheet
so as to adjust the sheet into an appropriate hardness, thereby
improving the mutability thereof since it is difficult to cut the
wafer, which is an inorganic material and is hard, and the adhesive
sheet, which is an organic material and is soft, according to the
same step. (00061 One of the most important properties for mount
boards, on each of which various electronic components, atypical
example of which is a semiconductor element are mounted, is
reliability. In particular, connection reliability against thermal
fatigue is a very important item since the reliability is related
directly to the reliability of an instrument using a mount board. A
cause for lowering this connection reliability is thermal stress
generated from a matter that various materials different from each
other in thermal expansion coeifileimit are used. Since the thermal
expansion coefficient of semiconductor elements is as small as about
4 primPC while the thermal expansion coefficient of wiring boards, on
each of which electronic components are to be mounted, is as large as
about 15 ppralt or more, thermal strain is generated against thermal
impact so that thermal stress is generated by the thermal strain.
This thermal stress causes a decline in the connection reliability.
For this reason, it is a theme for adhesive sheets to relieve this
thermal stress. Such a wiring board generally has irregularities
based on wiring. An adhesive sheet needs to be embedded into the
irregularities in this wiring board when 



bonded thereto. For any adhesive sheet for a semiconductor, from the
viewpoint of the 2  thermal-stress-relieving performance thereof and
the canbeddability into irregularities in a wiring board, and other
viewpoints, it is desired that the elastic modulus is somewhat low
after the curing of the sheet. However, it is known that when an
inorganic filler is added thereto in order lo improve the cuitabilify
of the adhesive sheet, the elastic modulus of the adhesive sheet
generally becomes high. Thus, it becomes a theme to make the
reliability of a semiconductor package and the cuttability of its
adhesive sheet compatible with each other. [0007]              An
object of the invention is to provide an adhesive sheet for a
semiconductor and a dicing tape integrated adhesive sheet for a
semiconductor that are each good in euttabillty when the sheets are
each cut into individual pieces by expansion and are each good in
embeddability into irregularities in a wiring board when the sheets
are each bonded thereto, so as to exhibit an excellent reliability.
Disclosure of the Invention [0008]               In each of
conventional adhesive sheets, an inorganic filler is added to a resin
composition to make the breaking elongation small before the adhesive
sheet is cured in order to make it possible to divide the adhesive
sheet into individual pieces by expansion. However, the
high-temperature elastic modulus becomes high after the curing, so
that the embeddabitity into irregularities in a wiring board is poor.
[0009]               The inventors have made eager investigations, so
as to find out that the breaking elongation of an adhesive sheet at
09C can be kept small before the sheet is cured, and further the
high-temperature elastic modulus can be made low after the curing.
Thus, the invention has been made. (0010]               The invention
relates to (1) an adhesive sheet for a semiconductor, including a
resin composition containing a high-molecular-weight component and a
fillet, the breaking elongation of the adhesive sheet before the
sheet is cured being 40% or less at 0C, and the elastic modulus (he,
the modulus of elasticity) of the adhesive sheet after the curing
being from OA to 10 lieffia at 75C. 



[00 it]              The invention relates to (2) the adhesive sheet
for a semiconductor according to item (1), wherein the
high-molecular-weight component has a Tg of -10 to 50tC and a
weight-average molecular weight of 20000 to 1000000. [0012]
The invention relates to (3) the adhesive sheet for a semiconductor
according to item (1) or (2), wherein when the total amount of the
resin composition is regarded as 100% by weight, the resin
composition contains 50 to 65% by weight of the high-molecular-weight
component and 35 to SO% by weight of the filter, 1-00131
The invention relates to (4) the adhesive sheet for a semiconductor
according to item (3), wherein the filler contains a filler wherein
the average particle diameter of primary particles is from 0.005 to
0.1 # En. [00141          The invention relates to (5) the adhesive
sheet for a semiconductor according to item (4), wherein the filler,
wherein the average particle diameter of the primary particles is
from 0.005 to 0.1 n is contained in the resin composition in an
amount of to 15% by weight. [0015]          The itEVeM1.0E3 relates
to (6) the adhesive sheet for a semiconductor according to any one of
items (1) to (S), wherein the resin composition contains a
low-molecniar-weight polymer. [0016]          The invention relates
to (7) the adhesive sheet for a semiconductor according to item (6),
wherein the kw-molecular-weight polymer has a weight-average
molecular weight of 1000 to 10000. [0017]          The invention
relates to (8) the adhesive sheet for a semiconductor according to
item (6) or (7), wherein the low-Enolecular-weight polymer is a
butadiene polymer having, at a terminal thereof, a carboxyl group. 



[0018]          The invention relates to (9) a dicing tape integrated
adhesive sheet for a semiconductor, wherein an adhesive sheet for a
semiconductor as tecited in any one of items (0 to (8), and a dicing
tape are laminated onto each other. [00191          According to the
invention, an adhesive sheet for a semiconductor and a dicing tape
integrated adhesive sheet fir a semiconductor are obtained which are
each good in curtability by expansion in the step of attaining
division into individual adhesive-sheet-attached semiconductor
elements when semiconductor devices are produced, and are each good
in embeddability into irregMarities in a wiring hoard when the sheets
are each bonded thereto, so as to exhibit an excellent reliability.
Best Mode for Carrying Out the invention [0020]          The adhesive
sheet of the invention for a semiconductor is an adhesive sheet for a
semiconductor including a resin composition containing a
high-molecular-weight component and a filler, the breaking elongation
of the adhesive sheet before the sheet is cured being 40% or less at
0C, and the elastic modulus of the adhesive sheet after the curing
being from 0.1 to 10 Mita at 175C. [0021] The adhesive sheet before
the sheet is cured denotes the adhesive sheet that is in a B stage
state.  [0022]          For the adhesive sheet for semiconductor of
the invention, it is important that the breaking elongation of the
adhesive sheet before the sheet is cured is 40% or less at 0C. If the
breaking elongation is more than 40%, the cuttability of the adhesive
sheet by expansion is poor. The breaking elongation is preferably 35%
or less, more preferably 30% or less. [0023] 



The breaking elongation may be obtained by using a Tensilon
(HMI-1E-500, manufactured by Toyo Baldwin) to pull an adhesive sheet
having a thickness of 40 p in before the sheet is cured under
conditions that the distance between chucks is 20 mm, the pulling
speed is 3 mm/minute and the temperature is 0C, measuring the length
of the adhesive sheet when the sheet is broken, and then making
calr,olation in accordance with the following equation: Breaking
elongation (%) ss (length (mm) of the adhesive sheet when the sheet
is broken - 20)/20r 100            In order to set the breaking
elongation of the adhesive sheet of the invention to 40% or less at
0C hefore the adhesive sheet is cured, it is advisable to adjust the
contents by percentage of the high-molecular-weight component and the
filler in the resin composition. Specifically, it is effective to
make the content by percentage of the high-molecular-weight component
in the resin composition low and farther make that of the filler
therein high. It is more effective to set the content by percentage
of the high-molecular-weight component in the resin composition to
65% or less by weight and further set that olthe filler therein to
35% or more by weight, It is particularly effective to set the
content by percentage of the high-molecular-weight component into the
range of 50 to 65% by weight and thither set that of the filler into
the range of 35 to 50% by weight, [0024]          For the adhesive
sheet for semiconductor of the invention, it is important that the
elastic modulus of the adhesive sheet after the curing is from 0.1 to
10 IviPa at 175C. If the elastic modulus is less than 0 1 MPa, the
reliability declines. If the elastic modulus is more than 10 MN, the
embeddahility into irregularities in a wiring board declines. The
elastic modulus is preferably from Ito 9 IVITIa, more preferably from
3 to 8154Pa. [pa2s)          The elastic modulus may be measured by
using a dynamic viscoelasUcity meter (DVE-V4, manufactured by Rheolou
Co., Ltd.) to apply a tensile load (10 g) to a cured product obtained
by curing an adhesive sheet (width: 4 nun, and thickness: 40 it m) at
175C. for 3 hours, and then carrying 0E11: a temperature-dependency
measuring mode in which measurements are made in the range of 25 to
300C at a distance between chucks of 20 nun, a frequency of 10 Hz and
a temperature-raising rate of 3C /minute. [00261             In order
to set the elastic modulus of the adhesive sheet of the invention
after the sheet is cured into the range of 0.1. to 10 rvIlia at 175C,
it is advisable to adjust the contents by percentage of the 5
high-molecular-weight component and the filer in the resin
composition. Specifically, it is effective to make the content by
percentage of the high-trioleetilar-weight component in the resin
composition high and further make that of the filler therein low. It
is more effective to set the content by percentage of the
high-molecular-weight component in the resin composition to 50% or
more by weight and further set that of the filler therein to 50% or
loss by weight. It is particularly effective to set the content by
percentage of the high-molecular-weight component into the range of
50 to 65% by weight and further set that of the filler into the range
of 35 to 50% by weight, 



[9027]           The adhesive sheet of the invention includes a.
resin composition containing a high-molecular-weight com.ponerit and
a fillet [0028]           About the high-molecular-weight component,
the Tg (glass transition temperature) is preferably from -10 to 60C,
more preferably from -5 to 10C, in particular preferably from 0 to 5C
In a case where the Tg is set to -1.0'C or higher, at the time when
the adhesive sheet integrated with a dicing tape is expanded the
dicing tape is prevented from being broken. In a case where the Tg is
set to 60C or lower, the softening of the adhesive sheet is
reatained, Thus, the adhesive sheet is satisfactorily cut with ease
when expanded. 10029]           About the high-molecular-weight
component, the weight-average molecular weight is preferably from
20,000 lo 1,000,000, more preferably from 100,000 to 900,000, in
particular preferably from 500,000 to 800,000. When the
weight-average molecular weight is set to 20,000 or more, a tall in
the strength and the flexibility of the adhesive sheer is restrained,
and an increase in the tackiness is prevented. When the
weight-average molecular weight is set to 1,000,000 or less, the
solubility of the resin composition into a solvent does not lower so
that the workability is improved. The weight-average molecular weight
is a polystyrene converted value according to gel permeation
chromatography (GPC) wherein a calibration curve based Oa standard
polystyrene is used, [0030]           When the total amount of the
resin composition is regarded as 100% by weight, the content by
percentage of the high-molecular-weight component is from 50 to 65%
by weight, more preferably from 52 to 63% by weight, in particular
preferably from 53 to 60% by weight. If the content by percentage is
less than 50% by weight, the elastic modulus of the adhesive sheet at
175C becomes high after the sheet is cured. Thus, the embeddability
into irregularities in a wiring board may decline. if the content by
percentage is more than 65% by weight, the breaking elongation of the
adhesive sheet at 0C becomes large before the curing. Thus, the
cuttability of the adhesive sheet by expansion is poor so that the
division of the sheet into individual pieces may become difficult.
Moreover, the elastic modulus of the adhesive sheet at 175C lowers
after the curing, so that the reliability may decline. [00311
Examples of the high-molecular-weight component used in the invention
include polyamide resin, polyimide resin, polyamideimide resin, and
acrylic copolymer. Preferred is an epoxy-group-containing acrylic
copolymer containing a tbncticinal monomer incompatible with epoxy
resin, such as glyeidyl aerylate or glycidyl methacrylate. In the
case of using an acrylic copolymer containing, as a functional
monomer, a carbonic acid type monomer such as acrylic acid, or a
hydroxyl group type monomer such as hyloiroxyrricthyl (meth)acrylate,
crossiinking reaction advances easily so as to result unfavorably in
a problem that the resin composition is gelatinized in a varnish
state, a problem that before the film is cured, the curing degree
rises so that the adhesive force falls, and other problems. [0032.1
The content by percentage of glyeidyl (meth1acryllate contained in
the epoxy-group-containing acrylic copolymer is preferably from Ito
6% by weight, more preferably from 2 to 5% by weight. When the
content by percentage is set to 1% or more by weight, a fall in the
adhesive property is prevented. When the content by percentage is set
to 6% or less by weight, the gelatinization is easily restrained. The
content by percentage of the 0y:idyl (meti)acrylate is the proportion



The Tg of the epoxy-group-containing acrylic copolymer is preferably
from -10 to 60C. When the Tg, is set to -10C or higher, an increase
in the tackiness of the adhesive layer is prevented before the
curing, so that the handleability becomes good. On the other hand,
when the Tg is set to 60C. or lower, the softening oldie adhesive
sheet is restrained so that the adhesive sheet is satisfactorily cut
with ease when expended. The weight-average molecular weight of the
epoxy-group-containing acrylic copolymer is preferably 500,000 or
more, more preferably from 600,000 to 800,000 from the viewpoint of
heat resistance. The epoxy-group-containing acrylic copolymer is not
particularly limited, and may be a product (trade name IITR-860P-3DR)
commercially available from Narrase CheinteX Corp., or the like. The
method for yielding the epoxy-group-containing acrylic copolymer by
synthesis may be a method of using, as monomers, glyeidyl
(meth)acrylate, and ethyl (rnetlf)atitylate, butyl melhacrylate or a
mixture of the two, and polymerizing the monomers by a knovvn method
such as pearl polymerization or solution polymerization. [0034]
In the invention, the resin composition contains a filler from the
viewpoint of heat resistance. The filler is not particularly limited,
and is preferably an inorganic filler, Examples thereof include
aluminum hydroxide, magnesium hydroxide, calcium carbonate, magnesium
carbonate, calcium silicate, magnesium silicate, calcium oxide,
magnesium oxide, alumina, aluminum nitride, aluminum borate whisker,
boron nitride, crystalline silica, amorphous silica, and antimony
oxide. In order to improve the thermal conductivity, preferred are
alumina, aluminum nitride, boron nitride, crystalline silica,
ammplions silica and so on. In order to adjust the melt viscosity and
giving thixotropy, preferred are aluminum hydroxide, magnesium
hydroxide, calcium carbonate, magnesium carbonate, calcium silicate,
magnesium silicate, calcium oxide, magnesium oxide, alumina,
crystalline silica, amorphous silica, and so on. In  order to improve
the humidity resistance, preferred are alumina, silica, aluminum
hydroxide, antimony oxide and so on. Of these examples, silica is
more preferred from the viewpoint of the multi-usability thereof.
[0035]          When the total amount of the resin composition is
regarded as 100% by weight, the content by percentage of the filler
is preferably from 35 to 50% by weight, more preferably from 27 to
48% by weight, in particular preferably from 27 to 40% by weight. if
the content by percentage is less than 35% by weight, it becomes
difficult to make the breaking elongation of the adhesive sheet at 0C
small before the sheet is cured. If the content by percentage is more
than 50% by weight, the wettability of the adhesive sheet declines so
that the wafer at-Meltability and the reliability may fall. [0036]
The average particle diameter of the filler is not particularly
limited, The average particle diameter of primary particles thereof
is preferably frorn 0,005 to 10 urn. When the average particle
diameter is set to 10 p m or less, the adhesive sheet is easily made
thin. When the diameter is set to 0.005 p ra or more, the workability
becomes good. in order to make the content by percentage of the
filler high to make the elastic modulus and the embeddability good,
it is preferred to use a. mixture of plural filler species having
particle diameter distributions different from each other as far as
the average panicle sizes thereof are in the above-tnentionect
average particle diameter range. In order to make the breaking
elongation of the adhesive sheet at 0C small before the sheet is



ht the invention, the resin composition preferably contains a resin
component from the viewpoint of adhesive property, Examples of the
ream component include acrylic resin, urethra:I-y-11c resin, phenoxy
resin, epoxy resin, phenol resin, cresol resin, and cyanate resin. In
order to improve the heat resistance, the resin component preferably
contains a thermosetting functional group. Of the resins, epoxy resin
is preferred. Examples of the epoxy resin include bisphenol A type
epoxy resins, such as 8  products (trade names: EPICOATs 1001, 1002,
1003, 1.055, 1004, 1004AF, 1007, 1009, 1003E, and 1004F) manufactured
by Yuka-Shell Epoxy Co., Ltd., and products (trade names: D.E.R.'s
661, 662, 66311, 664, 66413, 667, 64211, 67212, 673NiF, 668, and 669)
manufactured by Dow Chemical Japan Ltd.; hisphenol E type epoxy
resins, such as products (trade names: VDE-2004, and YDE-8170C)
manufactured by Tohto Kesel Co., Ltd.; phenol Novolak type epoxy
resins, such as a product (trade name: EPPN-201) manufactured by
Nippon Kayaku Co., Ltd.; cresol Novolak type epoxy resins, such as a
product (trade name: EPICOAT 180865 manufactured by Yuka-Shell Epoxy
Co., Ltd., products (trade names: AF..ALDFFE ECNs 1273, 1280, and
1299) manufactured by Ciba Specialty Chemicals Inc., products (trade
names: YDCNs-701, -702, -703, -704, and -700-10) manufactured by
Tohto Kattei Co., Ltd., products (trade names: EOCNs-1020, -10251,
-1035, and -1048) manufactured by Nippon Kayaku La, and products
(trade names: ESCNs-195X, -200L, and 220) manufactured by Sumitomo
Chemical Co., Ltd.; polyfunctional epoxy resins, such as products
(trade names: Epon 10318, and EPICOATs 10321160 and 157570)
manufactured by Yuka-Shell Epoxy Co., Ltd., and products (trade
names: EPPNs 50111, and 50211) manufactured by Nippon Kayaku Co.,
Ltd.; and heieroring-containing epoxy resins, such as a product
(trade name: ARALDITE PT810) manufactured by Ciba Specialty Chemicals
Inc. However, the epoxy resin is not limited thereto. [0038] The
weight-average molecular weight of the epoxy resin is not
particularly limited, and is preferably from 400 to 10,000, more
preferably from 500 to 5,000, in particular preferably from 600 to
3,000. If the weight-average molecular weight is less than 400, the
resin is a low-viscosity liquid in many cases. Thus, the breakability
of the adhesive sheet may be towered. If the weight-average molecular
weight is more than 10000, molecules of the resin axe entangled with
each other to the accompaniment of the rise in the molecular weight.
Thus, the solubility in a solvent falls so that the workability
deteriorates easily. [0039] 



When a thermosetting resin is used as the resin component, it is
preferred to use a curing agent together and it is more preferred to
use a curing promoter together. [0040] The curing agent used in the
invention is not. particularly limited as far as the agent is a
curing agent that is ordinarily used as a curing agent for
theithosetting resin. Examples thereof' include amines, poiyarnides,
acid anhydrides, polystillides, boron trifluoride, bisplienols each
having in a single molecule thereof two or more phenolic hydroxyl
groups, such as hisplienol A, bisphenol F and hisphenol 8, and phenol
resins, such as phenol Nottolak resin, bisphenol A Novolak resin and
cresol Novolak resin. [0041] Of these examples, phenol resins are
preferred from the viewpoint of the heat resistance thereof More
preferred is a phenol resin wherein the water absorption is 2% or
less by weight, the absorption being a water absorption after the
resin is put in a constant-temperature and constant-humidity tank
having a temperature of 85C and a relative humidity 85% for 48 hours.
Furthermore, particularly 9  preferred is a phenol resin wherein the
heating mass reduction ratio (temperature-raising rate: 5'C /minute,
and atmosphere: nitrogen) measured -with a thermogravimeter (TGA) is
less than 5% by weight at 350C. This phenol resin is obtained by
reacting a. phenolic compound and a xylyierte compound, which is a
bivalent linking group, to react with each other in the presence of
no catalyst or an acid catalyst. Examples of commercially available
products thereof include products (trade names.: MILEX XLC-series and
XL series) manufactured by Mitsui Chemicals, Inc. [0042] 



The blend ratio between the thermosetting resin and the curing agent
is not particularly limited. It is preferred from a stoichiometric
viewpoint that the reactive group equivalents thereof are equal to
each other. [0043]           The curing promoter used in the
invention is not particularly limited, and examples thereof include
quaternary phosphonium salts, quaternary ammonium. salts, imidazoles,
1)131) aliphatic acid salts, metal deletes, metal salts, and
triphenylphosphirres. These may be used alone or in combination of
two or more thereof. Of these curing promoters, Mil& zoles are
preferred. Specific examples thereof include 2-methylimddazole,
2-ethylT4-methylimidazole, 1-cyanoethyl-2-phenytimidazole,
1-cyancethy1-2-phenylirnirlazolium trintellitate. [0044]
The addition amount of the curing promoter is preferably from 0.001
to 5 parts by weight, more preferably from 0.05 to 3 parts by weight
for 100 parts by weight of the whole of the thermosetting resin and
the curing agent. 0045]           In the invention, it is preferred
from the viewpoint of breakability that the resin COrt6p0Siti0E3
contains a low-molecular-weight polymer. The weight-average molecular
weight of the low-molecular-weight polymer is not particularly
limited, and is preferably from 1000 to 10,000, more preferably from
2000 to 10,000, in cuticular preferably From 3000 to 5000. If the
weight-average molecular weight is less than 1000, the polymer is a
low-viscosity liquid in many Cases so that the polymer may cause a
fall in the breakability of the adhesive sheet, If the weight-average
molecular weight is more than 10,000, molecules of the resin are
entangled with each other to the accon3panintent of the rise in the
molecular weight. Thus, the breakability of the adhesive sheet may be
lowered. [0046]           The low-molecular-weight polymer used in
the invention preferably contains a butadiene homopolynter or
copolymer having, at a terminal thereof, a carboxyl &out:. Examples
of such a polymer that can be preferably used include productsalycar
CTB-2009 x 162, CTBN-1300 x 31, CTBN-1300 x S. C LEIN-1300 x 13,
CITBNX-1300 x 9) each manufactured by Ube Industries, Ltd.), which
are acrylonitrile polybutadiene copolymers each having, at a terminal
thereof, a carboxyl group; and a product (NTSSO-PB-C-2000)
manufactured by Nippon Soda Co., Ltd., which is a liquid
polybutadiene having, at a terminal thereof, a carboxyl group. These
may be used alone or in 10  combination of two or more thereof.
[0017]            In the invention, the resin composition preferably
contains a coupling agent that may be of various types in order to
make interfacial bonding between (the) materials different from each
other good. Examples of the coupling agent include silane coupling
agents, titanium based coupling agents, and aluminum based coupling
agents. Mane coupling agents are most preferred. 



[0048]            The slime coupling agents are not particularly
limited. The following may be used: vinyisilartes such as
vinyltrichlorosilane, virtyltsis( -methoxyethoxy)silatte,
vinyltriethoxysilane, and virtyltrimettioxysilane;
meiliac,ryloyisilanes snob as -rnetba.cryloxypropyltimethoxysilane,
y -methacrylo .xypropylmetb.ylrlimetlioxysilanet,
3-inethacryloxypropyl-tritnethorysilaire, and
in.ethyltri(nethacryloyloxyethoxy)slianet epoxy-group-containing
snail:is such as (3 43,4-epox-yeyclohexylitethyltrinftethoxysilane,
-glyeidox-ypropyltrimethowsilitne,
-gtycidoxypropylmethyldirnethoxystianey y
-glyeidoxypropyhtiethyldiettioxysilane, and
metlayltri(glyeitlyloxy)silane; arninosilanes such as N- 13
(arninoethyl) y -aminopropyltrintethoxysilane, N-(arninoethyl) v
-arninopropylanithyldirnethwcysilarte; -arninopropyltriethoxysilane,
N--phenyl- -antinopropyltrimethorysiltine,
3-aminopropyinctethyldietlumysilatte,
3-aminopropyltrintettioxyailaire,
3-amittopropyldris(2-methoxy-ethoxy-ethoxy)silane,
Neriethyt-.3-amitiopropyltrimethoxysilane,
triaminopropyl-13imethcncysilanc,
3-4.5-rithydroiraidazole-l-yl-propyltrimethoxysilanc, and
amyltrictilorosikine; inereaptosilanes such as
extercaptopropyltrimethovallarte, 



y -rnereaptopropyliriethavsilanc, and
3-mercaptopmpyletnethyldimeth.mcysilarte; urea-bond-ccintaining
silanes such as 3-ureidopropyltriethoxysilane, and
3-nrcidopropyltrimethoxy, silane; isocyanate-group-containing silanes
such as tritnethyisilylisocyanate, dimethylsilylisocyartate,
mothylsily1 triisocytmate, vinylsilyltriisocyanate, phenylsilyi
triisoeyanatc, tetaisctcyanate slime, and ethoxysilarte 'see:innate;
and 3-enloropropyl-methyldimethory,3-ohlotopropyl-dirnethorysilane,
3-cyanopropyl-trietlioxysilan.e, itexamethyldisilazane,
N,0-bis(trixnethylsilypacetoamide, methyldimethoxysilarte,
methyltriethoxysilarse, ethyltrichlorosliarte,
n-propyitternothwcysilatie, isobutyitrimethoxysilaxte,
octyltriethoxysialne, phenyltritnethoxysilaire,
phenyltrietho.xysilane, N- (N-vinylbenzylaminctethyl)- y
-aminopropyltrintethoxyallane,
octadecyldirttethyl[3-(tritnothoxysilyppropythnninrinium chloride,
-chloropropylinethyldiehlorosilane,
-chlorcipropylmethyldirtiethoxysilane, and  y
-chloropropylmethyldiettioxysilane. These coupling agents may be used
alone or in combination of two or more thereof [0049]            The
adhesive sheet for semiconductor of the invention may be obtained by
dissolving or dispersing, into a solvent, a resin composition
containing a high-molecular-weight component a filler, and optional
other components to prepare a vanish, painting the -vanish onto a
support film, and heating the resultant to remove the solvent. [0050)
As the support film, the following may he used: a
polytetrafluoroethylene film, a polyethylene terephilialate film, a
polyethylene film, a polypropylene film, a polymethylpentene ilia a
polyethylene naphthalate Elm, a polyether:ail:lane film, a
polyetheramide film, a polyetheramideimide film, a poiyamide film, a
nolyamideimide film, and a polyimide film and other plastic films. As
the need arises, these plastic films may be subjected to a surface
treatment such as primer painting, UV treatment, corona discharge
treatment, polishing treatment, etching treatment, or releasing
treatment. lt is allowable to peel the support film when the adhesive
sheet is used, and then use only its adhesive layer, or use the
support film and the adhesive layer in the state that they are
laminated on each other, and subsequently remove the support film The
thickness of the support ilbn is not particularly limited, and may be
appropriately selected. The thickness is preferably from 10 to 100
am.            The solvent used to prepare the varnish is not
particularly limited as far as the solvent is a solvent wherein the
individual components can be uniformly dissolved, mixed or dispersed.
A solvent known in the prior art may be used. Considering the
volatility when the adhesive sheet is learned, it is preferred to use
a solvent having a relatively low boiling point, such as methyl ethyl
ketone, acetone, methyl isohutyl ketone, 2-elhoxyethatiol, toluene,
xylene, butylcellosolve, methanol, ethanol, or 2-methoryethanol. In
order to improve the painted film property or attain some other
purpose, a solvent baying a relatively high boiling point may be
added, examples thereof including dimethylacetoamide,
dimethyliformarnide,N-methylpytrolidone or cyciohexanorm. [0051] 



The use amount of the solvent is not particularly limited when the
solvent is used to prepare the vanish. The solvent is removed from
the adhesive sheet by heating and drying, or the like. The solvent
amount after the adhesive sheet is prepared is preferably 2% or less
by weight of the total, and is more preferably 1% or less by weight
of the total from the viewpoint olworkability. [0052)             For
the preparation of the vanish when the resin composition contains a.
filler, it is preferred under the consideration of the dispersibilily
of the filler to use a crusher, a three-roll machine, a ball mill, a
bead mill or the like. These may be used in combination. When the
filler is beforehand mixed with  the low-molecular-weight material(s)
and then the high-molecular-weight material(s) is/are blended
therewith, the period for the mixing can be made, short. By preparing
the vanish and then subjecting the vanish to vacuum deairing or the
like, voids in the vanish can be temoved. [0053] The method for
painting the vanish onto the support film may be a known method.
Examples thereof include knife coating, roll coating, spray coating,
gravure coating, bar coating, and curtain coating methods. [0054) The
thickness of the adhesive layer formed on the support film is
preferably froml to 100 in as the thickness of the film in a B stage
state. However, the thickness is not limited thereto. When the film
thickness is set to I p in or more, the film-formability becomes
good. When the thickness is set to 100 p. in or less, economical
advantages axe produced. About the adhesive layer in the adhesive
sheet of the invention, two or more subtayers may be adhered onto
each other to give a desired thickness. In this case, required are
adhering-conditions not permitting the adhesive (sub)lavers to he
peeled from each other. 



[0055] The thickness of the adhesive sheet of the invention is
preferably from to 100 it m. However, the thickness is not limited
thereto. When the thickness of the sheet is set to I Js. in or more,
the sheet shape is easily kept. When the thickness is set to 100 it
in or less, the breakabilitv becomes good. [0056]           The
adhesive sheet of the invention may be used alone, or may be used, in
an embodiment, as a dicing tape integrated adhesive sheet for a
semiconductor wherein the adhesive sheet of the invention is
laminated on a dicing tape known in the prior art. It is sufficient
for this case that the step of attaining lamination onto a wafer is
carried out only one time, Thus, the working efficiency can be
raised. [0057]           Examples of the dicing tape used in the
invention include a polyteteralluoroethylene film, a polyethylene
terephth.alate film, a polyethylene film, a polypropylene film, a
polymethylperitene film, polyirnicie film and other plastic films. As
the need arises, the dicing film may be subjected to a surface
treatment such as primer painting, -UV treatment, corona discharge
treatment, polishing treatment, or etching treatment. The dicing tape
needs to have adhesiveness. An adhesive layer may be hid on a single
surface of the dicing tape. This can be formed by painting; as a
resin composition for the adhesive layer, a. resin composition having
an appropriate tackiness intensity obtained by adjusting, in
particular, the proportion of a liquid component therein, and the Tg
of a high-molecular-weight component therein, and then drying the
paitned composition, [005]  decided on the basis of the knowledge
oithose skilled in the art in accordance with the film thickness of
the adhesive sheet, or the usage of the dicing rape integrated
adhesive sheet. The thickness may he from 60 to 200 kt m and is
preferably From 70 to 170 p. m since the thickness produces
economical advantages and makes the handleahility of the film good.
10059)           When the adhesive sheet of the invention is used to
produce a semiconductor device, the adhesive sheet needs to have such
an adhesive force that at the time of the dicing (or when the sheet
integrated with a dicing tape is diced), a semiconductor element
thereon is not scattered, and needs to be peeled from the dicing tape
at a subsequent picking-up time. For example, when the tackiness of
the adhesive sheet or the dicing tape is too high so that the peel
strength when the two are adhered onto each other is 150 Nirn or
more, it may be difficult to separate the two from each other. It is
therefore preferred to adjust the tackiness intensity of the adhesive
sheet appropriately. It is sufficient for a method therefor to use
the following tendency: by raising the fluidity of the adhesive sheet
at room temperature, the adhesive strength and the tackiness
intensity are also raised; and by lowering the fluidity, the adhesive
strength and the tackiness intensity are also lowered. For example,
when th.e fluidity is raised, the method may be an increase in the
content by percentage of a plasticizer, an increase in the content by
percentage of a tacky agent, or some other method. Contrarily, when
the fluidity is lowered, it is sufficient that the content by
percentage of the plasticizer is decreased. Examples of the
plasticizer include monotanetional acrylic monomers, itionofunetional
epoxy resins, liquid epoxy resins, acrylic resins, and the so-called
epoxy diluting agents, [00601 



The peel strength of the dicing tape integrated adhesive sheet,
wherein the adhesive sheet and a dicing tape are laminated on each
other, is preferably less than 150 Man, more preferably 50 Wm or less
at time of the dicing. The method for laminating the adhesive sheet
onto the dicing tape may be printing, or a roll laminating method of
pressing the adhesive sheet, which is beforehand formed, onto the
dicing tape to laminate the two onto each other. The laminate may be
heated if necessary. The roll laminating method is prefeared since a
continuous production can be attained to give a good efficiency.
Examples [0061)           Hereinafter, the invention will be
described in detail by way of examples; however, the invention is not
limited thereto. [0062] Examples Ito 3, and Comparative Examples 1 to
8 <Formation of adhesive sheets>           Cyclohexanone was added to
each composition containing the following: a cresol Novoialt type
epoxy resin (trade name: YDC14-700400, manufactured by Tolima Ka.sei
Co,, Ltd.; epoxy equivalent: 210) or a BEE type epoxy resin (trade
name: YDF-8170C, manufactured by Tolito Kasel Co., Ltd,: epoxy 14
equivalent: 160) as an epoxy resin; a phenol resin (trade name:
NEILEX XLC-LL manufactured by Mitsui Chemicals, inc.; hydroxyl
equivalent: 175, water absorption: 1.8%, and heating mass reduction
ratio at 350C: 4%) or a phenol N ovo tali resin (trade name: EF-2882,
manufactured by Dainipport Ink & Chemicals, Inc.) as a phenol resin;
y .ureidopropyttriethexysilane (trade name: A-1160, manufactured by
GE Toshiba Silicones Co., Ltd.) as a silane coupling agent; and a
silica (trade name: SO-C2, manufactured by Admatechs Co., W.;
specific surface area:? rn2/g, and average particle diameter: 0,4 to
0.6 p m) or a silica (trade name: AEROSE R972, manufactured by Nippon
Aerosil Co., Ltd.; average particle diameter; 0.016 ir m) as a
filler, the amounts of which were predetermined amounts shown in
Table 1. These components were then mixed while stirred, and further
a bead mill was used to mix the components for 90 minutes. [0063]
The following were then incorporated into this mixture: an acrylic
rubber having 2 to 6% by weight of glycidyl acrylate or glycidyi
methaerylate (trade name: BIR-860P-3DR, manufactured by Nagase
ChemteX Corp.; weight-average molecular weight: 700,000, and Tg: 5C)
as a high-molecular-weight component; an aervionitrile
polyhtitadierte copolymer having at its terminal a carboxyl group
(trade name: CTBNX-1300 x 9, manufactured by Ube Industries, Ltd.;
weight-average molecular weight: 3,500) as a low-molecular-weight
polymer; and l..cyanoe-thyl-2-phenylimidazole (trade name: CURESOL
2PZ-CN, manufactured by Shikoku Chemicals Corp.) as a curing
promoter, the amount of which were predetermined amounts shown in
Table I. The mixture was stirred and sub ected to vacuum deairing to
yield a vanish having a solvent content by percentage of 20%. 



[0064]           The vanish was painted, onto a polyethylene
tereplathalate film subjected to releasing treatment, 75 g rIB in
thickness, as a support film. The resultant was heated at 140C for 5
minutes to form a painted film, 40 stz m in film thickness, in a B
stage state (uncured). in this way, a support-film-attached adhesive
sheet was produced. [0065]           Table 1 shows the blended parts
by weight of the individual components in each of Examples I to 3 and
Comparative Examples I to 8. [0066] <Methods for evaluating the
adhesive sheets>           Each of the adhesive sheets yielded in
Examples I to 3 and Comparative Examples 1 to S were evaluated about
the following items: (1) Breaking elongation before the sheet was
cured           A Tensilon (UTM-E1-500, manufactured by Toy Baldwin)
was used to pull the adhesive sheet which the support film was
peeled, before the sheet was cured, 40 bt m in thickness, under
conditions that the distance between chucks was 20 mm, the pulling
speed was 3 mm/minute and the temperature was 0C, and then measure
the length of the adhesive sheet when the sheet was broken. 15  The
breaking elongation (%) was obtain lin accordance with an equation
described below. The results are shown in Table 1. [00671 Breaking
elongation (%) (length (film) of the adhesive sheet when the sheet
was broken 



20)120 x 100 (2) Elastic modulus after the sheet was cured          A
dynamic viscoelasticity meter (DVS-V4, manufactured by Rheology Co.,
Ltd.) was used to apply a tensile load (10 g) to a cured product
obtained by curing the adhesive sheet (width: 4 IBM, and thickness:
40 a, m) at 175C. for 3 hours and then peeling the support film, and
then cany out a temperature-dependency measuring mode in which
measurements were made in the range of from 25 to 300C at a distance
between chucks of 20 ram, a frequency of 10 HZ and a
temperature-raising rate of 3C /minute, In this way, the elastic
modulus was measured. The results are shown in Table 1. [0068] (3)
&Stability of the adhesive sheet          An autograph (AGS-1000C;
manufactured by Shiniadzii Corp.) was used, and the adhesive sheet
from which the support Min was peeled was thermally laminated onto a
wafer at a temperature of 80C. Thereafter, the wafer was notched at
the center thereof with a diamond cutter to cut out only the wafer.
The adhesive-sheet-attached wafer, which had the cut-ma ;valet, was
cooled, and fitted to the autograph. The wafer was then expanded at
0C, and the ability of the adhesive sheet was observed with. the
naked eye. Conditions for the expansion were as follows: the
expansion rate was 50 miniminute and the expansion amount was 1 mm.
In a case where the adhesive sheet was able to be cut, the case is
shown as "Good" in Table 1. in a case where the adhesive sheet was
unable to he cut, the case is shown as "Bad" therein. [0069] (4)
Embeddability into irregularities in a wiring board          The
adhesive layer of the adhesive sheet of each of Examples 1 to 3 and
Comparative Examples 1 to 8 was adhered onto a semiconductor wafer,
and the support film was optionally peeled therefrom. Thereafter, the
semiconductor wafer was adhered onto a commercially available
ultraviolet curable dicing tape (trade name: IIC-334EP-110,
manufactured by The Furukawa Electric Co., Ltd.) through the adhesive
layer. This dicing tape is a product wherein a. tacky agent layer is
formed on a substrate. At the time of the adhesion, the tacky layer
of the dicing tape and the adhesive layer of the adhesive sheet were
jointed with each other. Subsequently, a dicer was used to dice the
semiconductor wafer and the adhesive layer, and then the resultant
was irradiated with ultraviolet rays (at 500 milcm2) from the
substrate side thereof The adhesive layer and the tacky agent were
then separated from each other to yield an adhesive-layer-attached
semiconductor element. The resultant adhesive-layer-attached
semiconductor element was heated and compressed onto a wiring board
having irregularities, the average size of which was about 10 pm, at
150C through the adhesive layer while a force 010.4 x 9.8 N was
applied thereto for 3 seconds. Thereafter, in a ease where the work
piece was a workpiect to be heated at high temperature, the workpiece
was heated on a hot plam of 170cC tempotanue for 1 hour so as to
apply thermal hysteresis equivalent to wire bonding to the workpiece.
(00701           Next, an epoxy sealing resin (trade name:
GEL-97001ff, manufactured by Hitachi Chemical Co., Ltd.) was used to
seal the workplece at 180C and 6.75 MPa for 90 seconds. In this way,
a sample of a semiconductor device was produced. 



[007]]           About each of the samples, an ultrasonic inspection
imaging device was used, and the embcddability into irregularities in
the wiring hoard after the itswas evabated in accordance with whether
or not voids were present between the adhesive layer and the wiring
hoard. In a case where no voids were found is shown as "Good" in
Table 1, and in a case where voids were found is shown as "Bad"
therein.    [0072]            The adhesive sheets of Examples 1 to 3
were each small in breaking elongation before the sheet was cured,
good in cnttabillty, low in elastic modulus after the sheet was
cuied, and excellent in embeddability into irregularities in the
wiring board. it is understood that the Comparative Examples I., 2,
3, 7 and 8, which wore each high in elastic modulus after the sheet
was cured, were poor in embeddability into irregularities in the
wiring board. it is understood that the adhesive sheets of
Comparative Examples 4 to 6; which were each large in breaking
elongation 'before the sheet was cured, was poor in cuttability.
CLAIMS 1.An adhesive sheet for a semiconductor, comprising a resin
composition containing a high-molecular-weight component and a
filler, 



the breaking elongation of the adhesive sheet before the sheet is
cured being 40% or less at 0C, and the elastic modulus of the
adhesive sheet after the coring being from 0.1 to lo MPa at 175C.
2The adhesive sheet for a semiconductor according to claim I, wherein
the high-molecular-weight component has a Tg of -10 to 60C and a
weight-average molecular weight of 20000 to 1000000.  3. The adhesive
sheet for a semiconductor according to claim I or 2, wherein when the
total amount of the resin composition is regarded as 100% by weight,
the resin composition contains 50 to 65% by weight of the
high-molecular-weight component and 75 to 50% by weight of the
filler.  4. The adhesive sheet for a semiconductor according to claim
3, wherein the filler comprises a Idler wherein the average particle
diameter of primary particles is from 0.005 to 0.1 p.m.  5. 'Ile
adhesive sheet for a semiconductor according to claim 4, wherein the
filler, Wherein the average particle diameter of the primary
particles is from 0.005 to 0.1 ittn, is contained in the resin
composition in an amount of 1 to 15% by weight. 6. The adhesive sheet
for a semiconductor according to any one of claims 1 to 5, wherein
the resin composition contains a low-molecolax-weight polymer.  7.
The adhesive sheet for a semiconductor according to claim 6, wherein
the low-molecular-weight polymer has a weight-average molecular
weight of 1000 to 10000. 8. The adhesive slica for a semiconductor
according to claim 6 or 7, wherein the low-molecular-weight polymer
is a hubdiene polymer having, at a terminal thereof, a carboryi
group. 9. A dicing tape integrated adhesive sheet for a
semiconductor, wherein an adhesive sheet for a semiconductor as
recited in any one of claims Ito 8, and a dicing tape are laminated
onto each other. 


