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[DESCRIPTION]

[TITLE OF INVENTION]

SEMICONDUCTOR PROCESSING SHEET

[Technical Field]

[0001]

The present invention relates to a sheet for semdiector processing
(semiconductor processing sheet).

Priority is claimed on Japanese Patent Applicaion2016-069603, filed

March 30, 2016, the content of which is incorpaddterein by reference.

[Background Art]

[0002]

A dicing sheet is used when dividing a semiconoluafafer into individual
semiconductor chips by dicing. The dicing sheebisstituted by having, for example,
a pressure-sensitive adhesive layer on a baseiataterd is used by being adhered to a
semiconductor wafer by the pressure-sensitive aghésy/er.  After dicing, for example,
by decreasing the adhesive force of the pressunstse adhesive layer through curing
by the irradiation of energy rays such as ultratiodys, the semiconductor chip is
separated from the cured pressure-sensitive adhlkesigr and is easily picked up.

[0003]

On the other hand, the picked-up semiconductqr ishifor example, die
bonded to a circuit surface of a substrate byma éitthesive, and after one or more

additional semiconductor chips are further lamidair this semiconductor chip, if
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necessary, and wire bonded, the entire constitigisealed with a resin.

Using a semiconductor package obtained in thisn@am@n intended
semiconductor device is ultimately manufactured.ccadingly, in some cases, the
semiconductor chip is configured so as to be piekedh a state of having a film
adhesive on a surface to be die-bonded.

[0004]

When a film adhesive is used as described abadiejray/die bonding sheet in
which an uncut film adhesive is provided on thespuee-sensitive adhesive layer of the
above-mentioned dicing sheet may be used in sosesca On the other hand, a
plurality of semiconductor chips that have beenddid into individual pieces in advance
are sometimes provided on a film adhesive, andial#us case, a processing sheet
having the same configuration as that of the didiiegbonding sheet is used. In the
case of using such a processing sheet, for exampleyality of semiconductor chips
that have been divided into individual pieces inatte are provided on the film
adhesive, and the processing sheet is expandedwttamperature, thereby cutting the
film adhesive in accordance with the outer shaph®temiconductor chip to produce a
semiconductor chip provided with the cut film adliesn a target surface in some cases.

[0005]

As a processing sheet (wafer processing tapedeitor cutting the film
adhesive by expansion as described above, for dgathpse having a shear force of the
pressure-sensitive adhesive layer and the film sidagadhesive layer) at 25°C of 0.2
N/mn? or more, and a peel force of the pressure-seasitihesive layer and the film
adhesive of 0.3 N/ 25 mm or less at a peelinggg80 mm/min and a peeling angle of
180° in a standard state in accordance with JIF @fter irradiation of energy rays of

200 mJ/crh have been disclosed (see Patent Document 1).
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[Citation List]
[Patent Document]
[0006]

[Patent Document 1] International Patent Publwatlo. 2013/103116

[Summary of Invention]
[Technical Problem]

[0007]

However, the processing sheet disclosed in P&tecament 1 has a problem in
that irradiation of energy rays is necessary atithe of use. In this processing sheet, it
is designed so that at the time of cutting the Aldiesive by expansion, in order to
suppress the floating or scattering of the semiagotat chip having the film adhesive
from the pressure-sensitive adhesive layer, thesidé force of the pressure-sensitive
adhesive layer before the energy ray irradiatianaseased. On the other hand, in
order to facilitate the picking up of the semicocidu chip provided with the film
adhesive, it is designed so that the adhesive fufrtige pressure-sensitive adhesive layer
after the energy ray irradiation is lowered.

[0008]

Accordingly, the present invention has an objégroviding a semiconductor
processing sheet configured to include a presansis/e adhesive layer on a base
material, which is a semiconductor processing sfugetse at the time of cutting a film
adhesive adhered to a semiconductor chip, andoutitine energy ray irradiation at the
time of use, capable of suppressing the floatingcattering of the semiconductor chip
having the film adhesive from the pressure-serestighesive layer at the time of cutting

the film adhesive by expansion, whereby the sendiaotor chip provided with the film
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adhesive can be easily picked up.

[Solution to Problem]

[0009]

In order to solve the above-mentioned problemptiesent invention provides a
semiconductor processing sheet including a pressnsitive adhesive layer on a base
material, and in which the storage elastic modatu®’C of the aforementioned pressure-
sensitive adhesive layer having a thickness of}i200s equal to or less than 1,000 MPa,
and the adhesive force of the aforementioned pressmnsitive adhesive layer with
respect to a mirror surface of a semiconductor miafequal to or less than 200 mN /
25 mm.

In the semiconductor processing sheet of the pteseention, the pressure-
sensitive adhesive layer is preferably non-eneagycurable.

The semiconductor processing sheet of the présesition may further
include a film adhesive on the pressure-sensitiesive layer.

[0010]

[1] A semiconductor processing sheet includingesgure-sensitive adhesive
layer on a base material and having the followingracteristics:

when the thickness of the aforementioned pressemsitive adhesive layer is
200um, the storage elastic modulus of the aforementiganessure-sensitive adhesive
layer having a thickness of 2Qén at 0°C is equal to or less than 1,000 MPa; and

when the aforementioned semiconductor processiegtss adhered to a mirror
surface of a semiconductor wafer, the adhesivesfof¢he aforementioned pressure-
sensitive adhesive layer with respect to the afergianed mirror surface is equal to or

less than 200 mN / 25 mm.
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[2] The semiconductor processing sheet accordirdy]t wherein the
aforementioned pressure-sensitive adhesive lay@rissnergy ray-curable.
[3] The semiconductor processing sheet accorairjdj]tor [2], further including

a film adhesive on the aforementioned pressureitsenadhesive layer.

[Advantageous Effects of Invention]

[0011]

According to the present invention, there is pled a semiconductor
processing sheet configured to include a presansis/e adhesive layer on a base
material, which is a semiconductor processing sfugetse at the time of cutting a film
adhesive adhered to a semiconductor chip, andoutitine energy ray irradiation at the
time of use, capable of suppressing the floatingcattering of the semiconductor chip
having the film adhesive from the pressure-serestigthesive layer at the time of cutting
the film adhesive by expansion, whereby the sendiaotor chip provided with the film

adhesive can be easily picked up.

[Brief Description of Drawings]

[0012]

FIG. 1 is a cross-sectional view schematicallywshg an embodiment of a
semiconductor processing sheet of the presenttioven

FIG. 2 is a cross-sectional view for schematicalistrating an embodiment of
a method for manufacturing a semiconductor devideé case of using the
semiconductor processing sheet of the presenttioven

FIG. 3 is a cross-sectional view for schematicalistrating an embodiment of

a method for forming grooves in a semiconductorawéd obtain semiconductor chips.
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FIG. 4 is a cross-sectional view for schematicaliystrating an embodiment of
a method for forming a modified layer in a semicactdr wafer to obtain semiconductor
chips.

FIG. 5 is a cross-sectional view schematicallyshg a state of a
semiconductor chip at the time of expanding a &lthesive when a conventional
semiconductor processing sheet is used.

FIG. 6 is a cross-sectional view schematicallywghg a state when an attempt
is made to pick up a semiconductor chip with a @dhesive in a case where a

conventional semiconductor processing sheet is.used

[Description of Embodiments]

[0013]
<< Semiconductor processing sheet >>

A semiconductor processing sheet of the preseahiion includes a pressure-
sensitive adhesive layer on a base material, winénei storage elastic modulus at 0°C of
the aforementioned pressure-sensitive adhesive lheyeng a thickness of 2Q0n is
equal to or less than 1,000 MPa, and the adhesice bf the aforementioned pressure-
sensitive adhesive layer with respect to a mirufage of a semiconductor wafer is
equal to or less than 200 mN / 25 mm.

As another aspect, the semiconductor processieef st the present invention
is a semiconductor processing sheet including sspre-sensitive adhesive layer on a
base material and having the following charactesst

when the thickness of the aforementioned pressemsitive adhesive layer is
200um, the storage elastic modulus of the aforementiganessure-sensitive adhesive

layer having a thickness of 2Qén at 0°C is equal to or less than 1,000 MPa; and
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when the aforementioned semiconductor process$iegtss adhered to a mirror
surface of a semiconductor wafer, the adhesivesfof¢he aforementioned pressure-
sensitive adhesive layer with respect to the afergianed mirror surface is equal to or
less than 200 mN / 25 mm.

The semiconductor processing sheet of the présestion is suitable for use
in a step of: configuring so that a film adhesi@iovided on the pressure-sensitive
adhesive layer thereof and a plurality of alreadyddd semiconductor chips are
provided on the film adhesive in advance; and theting the aforementioned film
adhesive in accordance with the outer shape dadfttrementioned semiconductor chips
by performing the so-called expansion at a low teragure in which the aforementioned
film adhesive is expanded together with the aforgioaed semiconductor processing
sheet in a direction of its surface (the direcaong the surface, that is, the direction
horizontal to the surface of the film adhesive). sefniconductor chip provided with the
aforementioned film adhesive after cutting (somesmeferred to as “semiconductor
chip with a film adhesive” in the present speciiioa) on a surface (back surface)
opposite to a surface on which a circuit is fornffeereinafter may be abbreviated as
“circuit forming surface” in some cases) is usedrfmnufacturing a semiconductor
device after being picked up.

[0014]

As described above, the semiconductor processieet ©f the present invention
is suitable as a so-called expansion sheet formelpg and cutting a film adhesive.

In addition, the semiconductor processing she#diepresent invention is also
suitable to be used alone as a dicing sheet.

[0015]

According to the semiconductor processing she#tepresent invention, at the
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time of cutting a film adhesive provided on the ggmductor processing sheet by
expansion, the floating or scattering of the semgztor chip with the film adhesive
from the pressure-sensitive adhesive layer (inrotleeds, the semiconductor processing
sheet) can be suppressed, and moreover, it isgp@ssieasily pick up the semiconductor
chip with the film adhesive with no process abnditya

[0016]

The cutting of the film adhesive by expansion esctibed above is suitable for
application when, for example, a semiconductor e¥ith a film adhesive that includes a
thin semiconductor chip is manufactured.

A plurality of already divided semiconductor chigzn be produced, for
example, by forming grooves from a circuit formswyface (front surface) in the
semiconductor wafer on the side opposite to thiaserto which the film adhesive is
adhered (back surface), and grinding the back seidiatil reaching the grooves. An
operation of cutting the semiconductor wafer stodsave a bottom portion of the
groove without dividing the semiconductor wafedascribed above is called “half-cut”.
However, in the present invention, the term “half.aneans not only an operation of
cutting a semiconductor wafer so that the deptihefgroove becomes a certain value
such as, for example, half the thickness of the@@amductor wafer, but also an operation
in general of cutting a semiconductor wafer sadsdve the bottom portion of the
groove as described above.

[0017]

As a method of forming the groove, for examplejethod of forming a groove
by cutting a semiconductor wafer using a bladet {fyalade dicing), a method of
forming a groove by cutting a semiconductor walfieotigh laser irradiation (that is, laser

dicing), a method of forming a groove by cuttingeamiconductor wafer by spraying
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water containing a polishing agent (that is, waieing) and the like can be mentioned.
However, in the case of manufacturing a semicordwattip by scraping off a part of a
semiconductor wafer as in these methods, wherhtbleniess of the semiconductor wafer
is thin, a broken semiconductor chip is easily mietd, and the yield tends to decrease.
In addition, when the whisker-like cutting resideenains on the semiconductor chip or
the cutting chips of the semiconductor wafer adietée semiconductor chip,
abnormalities occur in the picking up of the semahactor chip with the film adhesive,

or the performance of the obtained semiconducteicdeas deteriorated.

[0018]

On the other hand, the plurality of already dididemiconductor chips can also
be produced by forming a modified layer inside seeniconductor wafer through
irradiation of a laser beam in the infrared regsomas to converge on a focal point set
inside the semiconductor wafer, and then grindinegltack surface of the semiconductor
wafer while further applying a force at the timegoihding to the semiconductor wafer
during grinding of the back surface, thereby divglthe semiconductor wafer at a
portion where the modified layer has been formed. this method, since there is no step
of scraping off a part of the semiconductor wadegen if the thickness of the
semiconductor wafer is thin, it is possible to sesp cracks in the semiconductor chip as
described above, persistence of cutting residud@semiconductor chip, adhesion of
cutting chips onto the semiconductor wafer, andikee

As described above, the method of dividing theisenductor wafer at a
portion where the modified layer is formed is shiéefor the case where the thickness of
the semiconductor wafer is thin, and the semicotwtyarocessing sheet of the present
invention is suitable for picking up the thin seomductor chip obtained from such a

semiconductor wafer together with the film adhesive
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[0019]
<Base material>

The material constituting the base material i$guedbly various resins, and
specific examples thereof include polyethylenew (@@nsity polyethylenes (sometimes
abbreviated as LDPE), linear low density polyethgke (sometimes abbreviated as
LLDPE), high density polyethylenes (sometimes abilated as HDPE) or the like),
polypropylenes, polybutenes, polybutadienes, potiigipentenes,
styrene/ethylenebutylene/styrene block copolynmm@ukjvinyl chlorides, vinyl chloride
copolymers, polyethylene terephthalates, polybusy/erephthalates, polyurethanes,
polyurethane acrylates, polyimides, ethylene vaggdtate copolymers, ionomer resins,
ethylene/(meth)acrylic acid copolymers, ethylenetfmeacrylate copolymers,
polystyrenes, polycarbonates, fluororesins, anddgehated products, modified
products, crosslinked products or copolymers of@ryese resins.

Of the various possibilities described above, tlemsity polyethylenes (LDPE)
are preferable.

[0020]

It should be noted that in the present specificatihe term “(meth)acrylic acid”
is a concept that includes both “acrylic acid” dmethacrylic acid”. The same also
applies to the terms similar to (meth)acrylic aeidd for example, the term
“(meth)acrylate” is a concept including both “a@td” and “methacrylate”, and the term
“(meth)acryloyl group” is a concept including bdtcryloyl group” and “methacryloyl
group”.

[0021]

The resin constituting the base material may meposed of only one type or

may be composed of two or more types, and whencbmposed of two or more types,
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the combination and ratio thereof can be arbiyadlected.

[0022]

The base material may be composed of one lay@ngte layer), or it may be
composed of a plurality of layers of two or morgeles.  In the case where the base
material is composed of a plurality of layers, thphurality of layers may be the same as
or different from each other, and the combinatibthese plurality of layers is not
particularly limited as long as the effects of gresent invention are not impaired.

It should be noted that in the present specificatand this is not limited to the
case of a base material, the expression “the ghutllayers may be the same as or
different from each other” means that “all of tagdrs may be the same, all of the layers
may be different, or only some of the layers mayhsesame”. Moreover, the
expression “the plurality of layers are differerdrh each other” means that “at least one
of the constituent material and the thickness ohdayer is different from each other”.

[0023]

The thickness of the base material can be ap@tepyiselected according to the
purpose, but it is preferably from 50 to 3@®, and more preferably from 70 to 1.

Here, the “thickness of the base material” mehashickness of the entire base
material, and for example, the thickness of theslmaaterial composed of a plurality of
layers means the total thickness of all the lagersstituting the base material.

It should be noted that in the present specificatine term “thickness” means a
value represented by an average of thicknessesuneelaat five arbitrary places with a
contact type thickness meter.

[0024]

In order to improve the adhesion to other layachsas a pressure-sensitive

adhesive layer provided thereon, the surface ob#s® material may be subjected to a
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roughening treatment by a sandblasting treatmesdlvent treatment or the like, or an
oxidation treatment such as a corona dischargéviezd, an electron beam irradiation
treatment, a plasma treatment, an ozone/ultravimitiation treatment, a flame
treatment, a chromic acid treatment, a hot aitineat or the like.

Further, the surface of the base material maybgested to a primer treatment.

In addition, when an antistatic coating layer #r&lsemiconductor processing
sheet are superposed and stored, the base matayidiave a layer for preventing
adhesion of the base material to another sheea@melsion of the base material to the
suction table, or the like.

[0025]
<Pressure-sensitive adhesive layer>

It is preferable that the pressure-sensitive adadayer satisfies the following
conditions of storage elastic modulus and is narggnray-curable.

In the present invention, the term “non-energycasable” means a property of
not being cured even when irradiated with an eneagy On the contrary, a property of
being cured by irradiation with an energy ray fened to as “energy ray-curable”.

In the present invention, the term “energy ray’amgan electromagnetic wave
or a charged particle beam having an energy quargnthexamples thereof include
ultraviolet rays and electron beams.

For example, ultraviolet rays can be irradiatedibiyng a high pressure mercury
lamp, a fusion H lamp, a xenon lamp, a light emgitdiode or the like as an ultraviolet
light source. An electron beam generated by actrele beam accelerator or the like
can be irradiated.

[0026]

The pressure-sensitive adhesive layer may be ceedpaf one layer (a single
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layer), or it may be composed of a plurality ofdes/of two or more layers. When it is
composed of a plurality of layers, the pluralityl@jers may be the same as or different
from each other, and the combination of the pltyalf layers is not particularly limited.

[0027]

The thickness of the pressure-sensitive adheaper kcan be appropriately
selected according to the purpose, but it is paeigrfrom 1 to 10Qum, more preferably
from 1 to 60um, and particularly preferably from 1 to g6n.

Here, the “thickness of the pressure-sensitiveesigth layer” means the
thickness of the entire pressure-sensitive adhéasyer, and for example, the thickness
of the pressure-sensitive adhesive layer composaglurality of layers means the total
thickness of all the layers constituting the pressensitive adhesive layer.

[0028]

The pressure-sensitive adhesive layer to be detedifior the storage elastic
modulus may be a pressure-sensitive adhesive ¢ayeposed of a single layer having a
thickness of 20@um, or may be a laminate obtained by laminating t&woore layers of
a pressure-sensitive adhesive layer having a tegkof less than 2Q0n so that the
total thickness becomes 2(f.

It should be noted that in this specification, pnessure-sensitive adhesive layer
for which the storage elastic modulus is to beme@tged may be simply described as
“pressure-sensitive adhesive layer” regardlesshather it is a pressure-sensitive
adhesive layer composed of a single layer or tménate.

Further, in the present specification, unlessmitse specified, the above-
mentioned “storage elastic modulus of the pressarssitive adhesive layer” and
“storage elastic modulus of the laminate” mean, wine pressure-sensitive adhesive

layer is curable, “the storage elastic modulushefgressure-sensitive adhesive layer
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before being cured” and “the storage elastic maglofithe laminate before the pressure-
sensitive adhesive layer is cured”, respectively.

[0029]

The storage elastic modulus of the pressure-semsitihesive layer or laminate
at 0°C is equal to or less than 1,000 MPa, andefembly equal to or less than 996 MPa.
By ensuring that the storage elastic modulus isikiguor less than the above upper limit
value, floating and scattering of the semiconductop with the film adhesive from the
pressure-sensitive adhesive layer are suppressee @mne of cutting the film adhesive
by expansion, as described later.

The lower limit value of the storage elastic magubf the pressure-sensitive
adhesive layer or laminate at 0°C is not parti¢ylamited, and may be set to, for
example, any one of 100 MPa, 300 MPa and 500 Mirahbse are only examples.

That is, as one aspect, the storage elastic meadline pressure-sensitive
adhesive layer or laminate at 0°C is from 100 M##&,000 MPa, preferably from 300
MPa to 1,000 MPa, more preferably from 500 MPa36 ®Pa, and particularly
preferably from 533 MPa to 994 MPa.

[0030]

In the present invention, the above storage elastidulus (MPa) can be
obtained by measuring the storage elastic modiMii®aj at the time when the
temperature of the pressure-sensitive adhesive taylaminate to be measured is
increased, for example, within a certain tempeeatange such as from -50°C to 50°C
under conditions of a rate of temperature incredd€®)°C/min and a frequency of 11 Hz.

More specifically, when the thickness of the puesssensitive adhesive layer is
set to 20Qum, the storage elastic modulus (MPa) can be olddyeneasuring the

storage elastic modulus (MPa) at 0°C at the timerwthe temperature is increased by a
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dynamic viscoelasticity measuring device under damts of a rate of temperature
increase of 10°C/min, a frequency of 11 Hz andhagperature of -50 to 50°C.

[0031]

The storage elastic modulus can be appropriatglysted by, for example,
adjusting the type and amount of components coedigiim the pressure-sensitive
adhesive layer, and the like.

For example, by adjusting the ratio of the monaenstituting the adhesive
resin described later, the added amount of theskintiing agent, the content of the filler,
and the like, it is possible to easily adjust ttegage elastic modulus of the pressure-
sensitive adhesive layer and the storage elastituhas of the laminate.

However, these adjustment methods are only example

[0032]

In the semiconductor processing sheet of the ptaseention, the adhesive
force of the pressure-sensitive adhesive layer reipect to the semiconductor wafer
(adhesive force with respect to the mirror surfaicéhe semiconductor wafer) is equal to
or less than 200 mN / 25 mm, and is preferably Eguar less than 196 mN / 25 mm.
By ensuring that the adhesive force is equal tess than the above upper limit value,
the semiconductor chip with the film adhesive carebsily picked up without curing the
pressure-sensitive adhesive layer through enesgiyradiation or the like, as described
later.

The lower limit value of the adhesive force of gressure-sensitive adhesive
layer with respect to the semiconductor wafer ispaosticularly limited, and can be set to,
for example, any one of 10 mN / 25 mm, 30 mN / 268,rand 50 mN / 25 mm, but these
are only examples.

That is, as one aspect, the adhesive force girgesure-sensitive adhesive layer
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with respect to the semiconductor wafer in the semductor processing sheet of the
present invention is from 10 to 200 mN / 25 mm fegmably from 30 to 200 mN / 25 mm,
more preferably from 50 to 196 mN / 25 mm, andipalarly preferably from 55 to 194
mN / 25 mm.

[0033]

It should be noted that in the present specificatunless otherwise stated, the
“adhesive force of the pressure-sensitive adhdaper with respect to the
semiconductor wafer” means the “adhesive forcénefuncured pressure-sensitive
adhesive layer with respect to the semiconductdéervahen the pressure-sensitive
adhesive layer is curable. In addition, the messent of the adhesive force is a
measurement of the adhesive force in the standatel grescribed in JIS Z 0237 2008,
unless otherwise specified.

[0034]

In the present invention, the adhesive force (@8 mm) can be measured by
the following method. That is, the semiconductarcessing sheet having a width of 25
mm and an arbitrary length is fabricated. Subsetlyéhe semiconductor processing
sheet is adhered to a semiconductor wafer (thatnsyror surface of the semiconductor
wafer) with the pressure-sensitive adhesive layapoemal temperature (for example,
23°C). Then, while the temperature remains uncédntpe so-called 180° peeling is
performed in which the semiconductor processingsisepeeled off from the
semiconductor wafer at a peeling rate of 300 mm/sorthat the surfaces of the
pressure-sensitive adhesive layer and the semictordwafer that have been brought
into contact with each other form an angle of 180Fhe peel force at this time is
measured, and the measured value is defined aslti@sive force (MmN /25 mm). The

length of the semiconductor processing sheet subgected to the measurement is not
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particularly limited as long as it is within a ra which the peel force can be stably
measured. For example, the length of the semiadodprocessing sheet to be
measured may be 150 mm.

Examples of the semiconductor wafer include aailiwafer.

[0035]

The pressure-sensitive adhesive force of the presensitive adhesive layer to
the semiconductor wafer can be appropriately aglby, for example, adjusting the
kind and amount of components contained in thespressensitive adhesive layer.

For example, by adjusting the combination of theomers constituting the
adhesive resin to be described later, the rattbemonomers, the added amount of the
crosslinking agent, the content of the filler, ahd like, the adhesive force of the
pressure-sensitive adhesive layer can be easilgizdj.

However, these adjustment methods are only example

[0036]

Even if the types of semiconductor wafers sucsilaon wafers are different or
even if the types are the same but the productisndre different, when the same
pressure-sensitive adhesive layer is adhered tsatime portion, variations in the
adhesive force with the pressure-sensitive adhéasyer are small. Therefore, the
adhesive force of the pressure-sensitive adheayer tan be specified with high
accuracy by selecting the semiconductor waferraga@surement target. In the present
invention, by selecting a pressure-sensitive adbdayer exhibiting an adhesive force
with respect to the mirror surface of the semicatduwafer of 200 mN / 25 mm or less,
when the semiconductor chip with the film adhess/separated and picked up from the
pressure-sensitive adhesive layer, the adhesice furthe pressure-sensitive adhesive

layer with respect to the film adhesive can be stdf, so that the occurrence of process
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abnormalities can be suppressed to facilitate itlap process. Such effects of the
present invention are exhibited in the film adhesiin general that are used in the field.

[0037]

The pressure-sensitive adhesive layer can be tbfroen a pressure-sensitive
adhesive composition containing a pressure-seastilfhesive. For example, a
pressure-sensitive adhesive layer can be formad mitended portion by applying a
pressure-sensitive adhesive composition onto tifacion which the pressure-sensitive
adhesive layer is to be formed, followed by dryiingecessary. A more specific
method of forming the pressure-sensitive adhesiyerlwill be described in detail later,
together with a method of forming other layers. e Tatio of the contents of the
components that do not vaporize at normal tempezatueach other in the pressure-
sensitive adhesive composition is usually the sasie ratio of the contents of the
aforementioned components of the pressure-sensitilesive layer to each other.

[0038]

The pressure-sensitive adhesive composition mappked by a known
method, and examples thereof include a method wsirigus coaters such as an air knife
coater, a blade coater, a bar coater, a gravutercaaroll coater, a roll knife coater, a
curtain coater, a die coater, a knife coater, eestcoater, a Meyer bar coater and a kiss
coater.

[0039]

Although the drying conditions of the pressuressiare adhesive composition
are not particularly limited, in the case where phessure-sensitive adhesive
composition contains a solvent to be described, latis preferable to dry the pressure-
sensitive adhesive composition by heating, andigxdase, for example, it is preferable

to dry under conditions of 70 to 130°C for 10 setto 5 minutes.
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[0040]

[Pressure-sensitive adhesive composition]

The pressure-sensitive adhesive composition fefaiely non-energy ray-
curable.

As the non-energy ray-curable pressure-sensithesive composition, for
example, those containing an adhesive resin (hetenreferred to as “adhesive resin
()") such as an acrylic resin, a urethane-basethy@ rubber-based resin, a silicone-
based resin, an epoxy-based resin, a polyvinylr etha polycarbonate can be mentioned.

[0041]

(Adhesive resin (i))

The adhesive resin (i) is preferably the aforemeed acrylic resin.

As the acrylic resin in the adhesive resin (ij,deample, an acrylic polymer
having at least a structural unit derived from &tfmpacrylic acid alkyl ester can be
mentioned.

The structural unit included in the acrylic remiay be composed of only one
type or may be composed of two or more types, ameiwvit is composed of two or more
types, the combination and ratio thereof can birarlly selected.

Here, the expression “derived” means that the atemtructure is changed due
to polymerization.

[0042]

Examples of the (meth)acrylic acid alkyl estetude those in which the alkyl
group constituting the alkyl ester has 1 to 20 cardtoms, and the alkyl group is
preferably linear or branched.

More specific examples of the (meth)acrylic adld/bester include methyl

(meth)acrylate, ethyl (meth)acrylate, n-propyl (Imatrylate, isopropyl (meth)acrylate,
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n-butyl (meth)acrylate, isobutyl (meth)acrylate;-beityl (meth)acrylate, tert-butyl
(meth)acrylate, pentyl (meth)acrylate, hexyl (mathylate, heptyl (meth)acrylate, 2-
ethylhexyl (meth)acrylate, isooctyl (meth)acrylateyctyl (meth)acrylate, n-nonyl
(meth)acrylate, isononyl (meth)acrylate, decyl (matrylate, undecyl (meth)acrylate,
dodecyl (meth)acrylate (also referred to as la@mdth)acrylate), tridecyl (meth)acrylate,
tetradecyl (meth)acrylate (also referred to as styirimeth)acrylate), pentadecyl
(meth)acrylate, hexadecyl (meth)acrylate (alsorreteto as palmityl (meth)acrylate),
heptadecyl (meth)acrylate, octadecyl (meth)acrylalso referred to as stearyl
(meth)acrylate), nonadecyl (meth)acrylate and gio@seth)acrylate.

Of the various possibilities described above,BAdexyl (meth)acrylate is
preferable.

[0043]

From the viewpoint of improving the adhesive foofehe pressure-sensitive
adhesive layer, it is preferable that the acrytitymer has a structural unit derived from
a (meth)acrylic acid alkyl ester in which the allggbup has 4 or more carbon atoms.
Further, from the viewpoint of further improvingetiadhesive force of the pressure-
sensitive adhesive layer, the number of carbon siwinthe alkyl group is preferably
from 4 to 12, and more preferably from 4 to 8. atidition, the (meth)acrylic acid alkyl
ester in which the alkyl group has 4 or more cardkmms is preferably an acrylic acid
alkyl ester.

[0044]

In addition to the structural unit derived fronfnaeth)acrylic acid alkyl ester, it
is preferable that the acrylic polymer further bagtructural unit derived from a
functional group-containing monomer.

As the functional group-containing monomer, foaewle, those in which the
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functional group reacts with a crosslinking agenbé described later to thereby become
a starting point of crosslinking, and those in whilee functional group reacts with an
unsaturated group in an unsaturated group-contagompound to thereby enable
introduction of an unsaturated group into the sid&in of the acrylic polymer can be
mentioned.

[0045]

Examples of the functional group in the functiogadup-containing monomer
include a hydroxyl group, a carboxy group, an angramp and an epoxy group.

That is, examples of the functional group-contagnnonomer include a
hydroxyl group-containing monomer, a carboxy gr@eptaining monomer, an amino
group-containing monomer and an epoxy group-coimgimonomer.

[0046]

Examples of the hydroxyl group-containing monoimetude hydroxyalkyl
(meth)acrylates such as hydroxymethyl (meth)aceylathydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate, 3-hydroxypropyl (mytbrylate, 2-hydroxybutyl
(meth)acrylate, 3-hydroxybutyl (meth)acrylate ardydiroxybutyl (meth)acrylate; non-
(meth)acrylic unsaturated alcohols (unsaturateohalls having no (meth)acryloyl
skeleton) such as vinyl alcohol and allyl alcolawid the like.

Of the various possibilities described above, @rbyyethyl (meth)acrylate, 4-
hydroxybutyl (meth)acrylate and the like are prabée.

[0047]

Examples of the carboxy group-containing monomelude ethylenically
unsaturated monocarboxylic acids (monocarboxylidsabaving an ethylenically
unsaturated bond) such as (meth)acrylic acid amiweic acid; ethylenically unsaturated

dicarboxylic acids (dicarboxylic acids having ahy¢nically unsaturated bond) such as
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fumaric acid, itaconic acid, maleic acid and citraic acid; anhydrides of the
ethylenically unsaturated dicarboxylic acids; (mathylic acid carboxyalkyl esters such
as 2-carboxyethyl methacrylate, and the like.

[0048]

The functional group-containing monomer is prebéra hydroxyl group-
containing monomer or a carboxy group-containingnamer, and more preferably a
hydroxyl group-containing monomer.

[0049]

The functional group-containing monomer constitgtihe acrylic polymer may
be composed of only one type or may be composéambr more types, and when it is
composed of two or more types, the combinationratid thereof can be arbitrarily
selected.

[0050]

In the acrylic polymer, the content of the struatwnit derived from the
functional group-containing monomer is preferaloni 1 to 35% by mass, more
preferably from 3 to 32% by mass, and particulariferably from 5 to 30% by mass
with respect to the total amount (total mass) efdtructural units constituting the acrylic
polymer.

[0051]

In addition to the structural unit derived frone ttimeth)acrylic acid alkyl ester
and the structural unit derived from the functiogadup-containing monomer, the acrylic
polymer may further include a structural unit dedfrom another monomer.

The other monomer is not particularly limited asd as it is copolymerizable
with a (meth)acrylic acid alkyl ester or the like.

Examples of the other monomer include styrenmethylstyrene, vinyltoluene,
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vinyl formate, vinyl acetate, acrylonitrile and gleamide.

[0052]

The other monomer constituting the acrylic polymmery be composed of only
one type or may be composed of two or more typeswanen it is composed of two or
more types, the combination and ratio thereof eaarbitrarily selected.

[0053]

Like the acrylic polymer, the aforementioned adlesesin (i) other than the
acrylic polymer also preferably has a structural darived from a functional group-
containing monomer.

[0054]

The adhesive resin (i) contained in the pressensigve adhesive composition
may be composed of only one type or may be compaofta or more types, and when
it is composed of two or more types, the combimatind ratio thereof can be arbitrarily
selected.

[0055]

The content of the adhesive resin (i) is prefgréitdm 45 to 90% by mass, more
preferably from 55 to 87% by mass, still more praiidy from 65 to 84% by mass, and
particularly preferably from 72 to 81% by mass wispect to the total mass of
components constituting the pressure-sensitivesaddhieomposition other than the
solvent (that is, with respect to the total masthefpressure-sensitive adhesive layer).
By ensuring that the ratio of the content of thhesive resin (i) is within such a range,
the tackiness of the pressure-sensitive adhesyee is further improved.

[0056]

(Crosslinking agent (ii))

The pressure-sensitive adhesive composition @elfiecontains a crosslinking
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agent (ii).

For example, the crosslinking agent (ii) reactthwhe functional group to
crosslink the adhesive resins (i) with each other.

As the crosslinking agent (i), for example, anciganate-based crosslinking
agent (that is, a crosslinking agent having anyianate group) such as tolylene
diisocyanate, hexamethylene diisocyanate, xylytirsmcyanate and adduct forms of
these diisocyanates; an epoxy-based crosslinkiagtgthat is, a crosslinking agent
having a glycidyl group) such as ethylene glycgtglyl ethers; an aziridine-based
crosslinking agent (that is, a crosslinking agenitg an aziridinyl group) such as
hexa[1-(2-methyl)-aziridinyl]triphophatriazine; aetal chelate-based crosslinking agent
(that is, a crosslinking agent having a metal deed&ructure) such as aluminum chelates;
an isocyanurate-based crosslinking agent (thataspsslinking agent having an
isocyanuric acid skeleton), and the like can betoead.

It is preferable that the crosslinking agenti@ifan isocyanate-based
crosslinking agent from the viewpoints of improvithg cohesive force of the pressure-
sensitive adhesive to improve the adhesive forebepressure-sensitive adhesive layer,
easy availability, and the like, and examples thiireclude a tolylene diisocyanate
trimer adduct of trimethylolpropane and the like.

[0057]

The crosslinking agent (ii) contained in the puesssensitive adhesive
composition may be composed of only one type or beagomposed of two or more
types, and when it is composed of two or more tyfiescombination and ratio thereof
can be arbitrarily selected.

[0058]

When the pressure-sensitive adhesive compositintams the crosslinking
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agent (i), the content of the crosslinking ageirf the pressure-sensitive adhesive
composition is preferably from 5 to 50 parts by spasore preferably from 10 to 45

parts by mass, and particularly preferably frontd 80 parts by mass, with respect to
100 parts by mass of the content of the adhesgia (9. Further, as another aspect, the
content of the crosslinking agent (ii) may be frathto 38 parts by mass, or may be from
22.62 to 37.70 parts by mass, with respect to Hits oy mass of the content of the
adhesive resin (i). By ensuring that the contéhe crosslinking agent (ii) is equal to
or more than the above lower limit value, the @feaf using the crosslinking agent (ii)
can be obtained more remarkably. Further, by émgthat the content of the
crosslinking agent (ii) is equal to or less thaa dbove upper limit value, it becomes
easier to control the adhesive force of the pressensitive adhesive layer with respect
to the film adhesive.

[0059]

(Other additives)

The pressure-sensitive adhesive composition magacoother additives that do
not correspond to any of the above-mentioned compsrwithin a range that does not
impair the effects of the present invention.

Examples of the other additives include known el such as an antistatic
agent, an antioxidant, a softener (a plasticizef)lling material (a filler), a rust inhibitor,
a colorant (a pigment or a dye), a sensitizerckifiar, a reaction retarder and a
crosslinking accelerator (a catalyst).

It should be noted that the term “reaction retdrdeeans, for example, one that
suppresses the unintended crosslinking reactitimipressure-sensitive adhesive
composition during storage by the action of thelyat incorporated in the pressure-

sensitive adhesive composition. As the reactitarder, for example, a compound that
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forms a chelate complex by chelating to the catalga be mentioned, and more
specifically, a compound having two or more carbamgups (-C£0)-) in one molecule
can be mentioned.

[0060]

The other additive contained in the pressure-teasadhesive composition may
be composed of only one type or may be composésmbr more types, and when it is
composed of two or more types, the combinationratid thereof can be arbitrarily
selected.

[0061]

In the pressure-sensitive adhesive compositi@nctimtent of other additives is
not particularly limited, and may be appropriatedfected depending on the types
thereof.

[0062]

(Solvent)

The pressure-sensitive adhesive composition matagoa solvent.  Since the
pressure-sensitive adhesive composition contasmdvant, the coatability to the surface
to be coated is improved.

[0063]

The solvent is preferably an organic solvent. rapkes of the organic solvent
include ketones such as methyl ethyl ketone antbaegesters (for example, carboxylic
acid esters) such as ethyl acetate; ethers suefralsydrofuran and dioxane; aliphatic
hydrocarbons such as cyclohexane and n-hexaneatiooinydrocarbons such as toluene
and xylene; and alcohols such as 1-propanol and2apol.

[0064]

As the solvent, for example, the solvent useti@titne of production of the
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adhesive resin (i) may be used as it is in thespressensitive adhesive composition
without being removed from the adhesive resinofi)a solvent of the same type as or
different type from the solvent used at the tim@mfduction of the adhesive resin (i)
may be added separately at the time of producfidineopressure-sensitive adhesive
composition.

[0065]

The solvent contained in the pressure-sensitineside composition may be
composed of only one type or may be composed obiwnore types, and when it is
composed of two or more types, the combinationratid thereof can be arbitrarily
selected.

[0066]

In the pressure-sensitive adhesive compositi@nctimtent of the solvent is not
particularly limited and may be appropriately atfas

[0067]

[Method for producing pressure-sensitive adhesoraposition]

The pressure-sensitive adhesive composition cabtagned by blending each
component for constituting the composition.

The addition order at the time of blending eaamgonent is not particularly
limited, and two or more types of components magdided at the same time.

In the case of using a solvent, the solvent mayixed with any one of the
blended components other than the solvent to dihgélended components in advance,
or the solvent may be mixed with these blended @orapts without previously diluting
any of the blended components other than the sblven

[0068]

The method of mixing the respective componentketime of blending is not
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particularly limited, and may be selected apprdaphafrom known methods, such as a
method of mixing by rotating a stirrer, a stirringade or the like; a method of mixing by
using a mixer; and a method of mixing by applyiftgasonic waves.

The temperature and time at the time of addingmaixthg each component are
not particularly limited, as long as each blendechponent does not deteriorate, and may
be adjusted appropriately, although the temperasupesferably from 15 to 30°C.

FIG. 1 is a cross-sectional view schematicallwshg an embodiment of the
semiconductor processing sheet of the presenttioven It should be noted that the
drawings used in the following description are simgahe main part in an enlarged
manner in some cases for the sake of convenienmelér to make the features of the
present invention easy to understand, and the diioieal ratios and the like of the
respective constituents are not necessarily the senthe actual ratios.

[0069]

A semiconductor processing sheet 1 shown in Fi&alsheet in which a
pressure-sensitive adhesive layer 12 is provided loase material 11. In the
semiconductor processing sheet 1, the pressuréigerssihesive layer 12 is laminated
on one surface 11a of the base material 11.

[0070]

It should be noted that the semiconductor prongssheet of the present
invention is not limited to the one shown in FIGblit may be one shown in FIG. 1 in
which a part of the configuration is modified, del#or added within a range that does
not impair the effects of the present invention.

[0071]
<< Method for producing semiconductor processinegsb>

The semiconductor processing sheet of the présestition can be produced by
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laminating a pressure-sensitive adhesive layersubatrate. The method for forming
the pressure-sensitive adhesive layer is as descabove.

For example, a pressure-sensitive adhesive cotigpos applied onto a release
film and dried as required, so that a pressureitbemadhesive layer is formed on the
release film in advance, and the exposed surfatteeiformed pressure-sensitive
adhesive layer on the side opposite to a side whighcontact with the release film is
bonded to one surface of the base material tohlyeybtain the semiconductor
processing sheet. The release film may be rematvad arbitrary timing after
obtaining the semiconductor processing sheet.s gteferable that the pressure-
sensitive adhesive composition is applied to thease-treated surface of the release film.

[0072]

It should be noted that the semiconductor prongssheet is usually stored in a
state where a release film is bonded to the sudat®e outermost layer (that is, the
pressure-sensitive adhesive layer) on the sidesifepio the base material thereof.
Therefore, after forming the pressure-sensitiveeanlle layer on the release film by the
above method, even after the pressure-sensitivesaghlayer is bonded to the base
material, the release film may remain in a stateedfig bonded without being removed.

[0073]
<< Method for manufacturing semiconductor device >>

As a method for manufacturing a semiconductoraiein the case of using the
semiconductor processing sheet of the presenttioverior example, a manufacturing
method including: a step of forming a laminateddare in which a film adhesive is
provided on a surface of a pressure-sensitive aghks/er in the semiconductor
processing sheet, and a plurality of already dvisemiconductor chips are provided on

a surface of the aforementioned film adhesive sil@ opposite to a side where the
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aforementioned pressure-sensitive adhesive laygpigded (hereinafter may be
abbreviated as “laminated structure forming ste@’3tep of cutting the aforementioned
film adhesive by expanding, while cooling, the afoentioned film adhesive in the
aforementioned laminated structure in the surfaetion of the aforementioned film
adhesive (hereinafter may be abbreviated as “custiep”); and a step of picking up
(separating) the aforementioned semiconductor giapided with the aforementioned
film adhesive after cutting (that is, a semiconduchip with a film adhesive) from the
aforementioned pressure-sensitive adhesive lageeiftafter may be abbreviated as
“separating step”) can be mentioned.

[0074]

By using the semiconductor processing sheet gbtésent invention, in the
cutting step, at the time of cutting the film adliedy expanding the semiconductor
processing sheet, in other words, by expandingitheadhesive, floating and scattering
of the semiconductor chip with the film adhesivenirthe pressure-sensitive adhesive
layer are suppressed. Further, in the separatpg i$ is possible to easily separate and
pick up the semiconductor chip with the film adlkedirom the pressure-sensitive
adhesive layer without curing the pressure-semséhesive layer through energy ray
irradiation or the like. As described above, ia tase of using the semiconductor
processing sheet of the present invention, sines¢miconductor chip with the film
adhesive can be picked up without curing the pressensitive adhesive layer, the
manufacturing process of the semiconductor devacebe simplified.

[0075]

Hereinafter, the above manufacturing method véldescribed with reference to
FIG. 2. FIG. 2 is a cross-sectional view for sch&aally illustrating an embodiment of

a method for manufacturing a semiconductor devidée case of using the
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semiconductor processing sheet of the presenttioren Here, a manufacturing method
in the case of using the semiconductor processiagtshown in FIG. 1 will be described.
It should be noted that in FIG. 2, the same comptnas those shown in FIG. 1 are
denoted by the same reference numerals as in F#&dla detailed description thereof
will be omitted. Further, in FIG. 2, only the capfrations related to the semiconductor
processing sheet, the film adhesive, and the sewigtor chip are shown in cross
section. The same applies to FIG. 3 and the sulesgglrawings.

[0076]
<Laminated structure forming step>

A laminated structure 101 shown in FIG. 2(a) larainated structure in which a
film adhesive 9 is provided on a surface 12a ofpifessure-sensitive adhesive layer 12
of the semiconductor processing sheet 1 (the sudpposite to the side provided with
the base material in the pressure-sensitive adhésper 12), and a plurality of already
divided semiconductor chips 8 are provided on #aser9a of the film adhesive 9 on the
side opposite to the side provided with the pressensitive adhesive layer 12. It
should be noted that the semiconductor processiegtd is a semiconductor processing
sheet of the present invention in which the pressensitive adhesive layer 12 is
laminated on the surface 11a of the base matetial 1

In FIG. 2, gap portions between the plurality efnsconductor chips 8 (those
originating from the grooves) are highlighted.

[0077]

In the laminated structure forming step, for exlmpne sheet of film adhesive
9 is adhered to back surfaces 8b (the surfacelsenside opposite to the circuit forming
surfaces of the semiconductor chips 8) of the fityraf already divided semiconductor

chips 8, and then the pressure-sensitive adhesyee 12 in the semiconductor
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processing sheet 1 of the present invention isradie a surface 9b of the film adhesive
9 on the side opposite to the side provided wighsdaimiconductor chip 8, whereby the
laminated structure 101 can be formed. Further|laminated structure can also be
formed by adhering the surface 9a of the film atll®e8 on the side opposite to the side
provided with the pressure-sensitive adhesive |agdo the back surfaces 8b of the
plurality of already divided semiconductor chipsaer adhering one sheet of film
adhesive 9 to the surface 12a of the pressuretsenadhesive layer 12 in the
semiconductor processing sheet 1 of the preseantion.

[0078]

As described above, the plurality of already ddddemiconductor chips 8 can
be produced, for example, by forming grooves froaireuit forming surface (front
surface) in the semiconductor wafer on the sidesip@ to the surface to which the film
adhesive 9 is adhered (back surface), and grirttiedpack surface until reaching the
grooves. Then, the grooves can be formed by metboch as blade dicing, laser
dicing and water dicing.

[0079]

FIG. 3 is a cross-sectional view for schematicalihstrating an embodiment of
a method for forming grooves in such a semicondugtder to obtain semiconductor
chips.

In this method, as shown in FIG. 3(a), groovesa88formed in a
semiconductor wafer 8 from one surface 8a’ whigh kircuit forming surface thereof
by a method such as blade dicing, laser dicingvaatér dicing.

Subsequently, as shown in FIG. 3(b), a surfacelftictk surface) 8b’ of the
semiconductor wafer 8 on the opposite side ofafegementioned surface (the circuit

forming surface) 8a’is ground. Grinding of theekaurface 8b’ can be carried out by a
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known method by using, for example, a grinder 6R.is preferable that grinding of the
back surface 8b’ is performed by adhering a bauidgrg tape 63 to the surface 8a’ of
the semiconductor wafer 8’, as shown here.

Then, by grinding the back surface 8b’ until cbes the grooves 80, a
plurality of semiconductor chips 8 are obtainedrfrihe semiconductor wafer 8’ as
shown in FIG. 3(c). The back surface 8b’ of thexe®nductor wafer 8 will become
the back surface 8b of the semiconductor chipa, i the surface for providing the film
adhesive 9.

[0080]

However, in the aforementioned manufacturing mebfoa. semiconductor
device, as described above, it is preferable tpaaonethod of forming a modified layer
inside the semiconductor wafer, and dividing thmisenductor wafer at the portion
where the modified layer is formed, instead of @hod of scraping off a part of these
semiconductor wafers.

[0081]

That is, in the method for manufacturing a semicator device, prior to the
aforementioned laminated structure forming stejs, jireferable to further include: a step
of forming a modified layer inside the aforemen&drsemiconductor wafer by
irradiating a laser beam in an infrared region stoaconverge on a focal point set inside
the semiconductor wafer (hereinafter sometimesealited as “modified layer forming
step”); and a step of grinding a surface for prmngdhe aforementioned film adhesive in
the aforementioned semiconductor wafer in whichatfeeementioned modified layer has
been formed, and applying a force at the time widjng to the aforementioned
semiconductor wafer, thereby dividing the aforenoer@d semiconductor wafer at a

portion of the aforementioned modified layer anthoting a plurality of semiconductor
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chips (hereinafter sometimes abbreviated as “digditep”), and is preferable to use the
plurality of semiconductor chips obtained in theramentioned dividing step in the
aforementioned laminated structure forming step.

FIG. 4 is a cross-sectional view for schematicalistrating an embodiment of
a method for forming a modified layer in such a ®emductor wafer to obtain
semiconductor chips.

[0082]
<Modified layer forming step>

In this method, in the modified layer forming stap shown in FIG. 4(a), a laser
beam in the infrared region is irradiated so asotoverge on a focal point set inside the
semiconductor wafer 8’ to form modified layers 8iSide the semiconductor wafer 8'.

In the modified layer forming step, in order terfothe modified layers 81’
while minimizing the damage to the surface of tamgonductor wafer 8’ and to the
region in the vicinity of the surface by the irraton of laser beam, for example, it is
preferable to irradiate a laser beam with a largmerical aperture (NA).

[0083]
<Dividing step>

Subsequently, in the dividing step, as shown @& B(b), a surface (the back
surface) 8b’ of the semiconductor wafer 8’ on tppasite side of the aforementioned
surface (the circuit forming surface) 8a’ is groundsrinding at this time can be carried
out in the same manner as in the grinding of tluk Isarface of the semiconductor wafer
on which grooves have been formed, as describegeabivh reference to FIG. 3.  For
example, grinding of the back surface 8b’ at tmeetis preferably performed by
adhering a back grinding tape 63 to the surface®Bdie semiconductor wafer 8'.

[0084]
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Then, by grinding the back surface 8b’ of the smmductor wafer 8’ and further
applying a force at the time of grinding to the sgmductor wafer 8’ during grinding,
the semiconductor wafer 8’ is divided at the portiehere the modified layers 81’ are
formed, thereby obtaining a plurality of semiconduchips 8 from the semiconductor
wafer 8 as shown in FIG. 4(c). Also in this caag,n the case described with reference
to FIG. 3, the back surface 8b’ of the semiconduatafer 8’ will become the back
surface 8b of the semiconductor chip 8, that s stirface for providing the film
adhesive 9.

[0085]

In any of the above methods, when the back gripthpe 63 is used, the
obtained plurality of semiconductor chips 8 aredhielan aligned state on the back
grinding tape 63.

[0086]

The thickness of the semiconductor chip 8 is motigularly limited, but it is
preferably from 5 to 6@m, and more preferably from 10 to p. When such a thin
semiconductor chip is used, the effects in the oassing the semiconductor processing
sheet of the present invention can be obtained neonarkably.

[0087]

In the method for manufacturing a semiconducteiageas described above, the
film adhesive 9 may be a known one, for exampfédmaadhesive exhibiting curability,
and a film adhesive having thermosetting propertigseferable, and a film adhesive
having pressure-sensitive adhesive propertieeiem@ble. In an uncured state, the film
adhesive 9 having both thermosetting propertiespaesisure-sensitive adhesive
properties can be adhered by lightly pressingairegy various adherends. Further, the

film adhesive 9 may be one that can be adheredrious adherends by heating and
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softening. The film adhesive 9 finally becomesiged product having high impact
resistance through curing, and this cured prodactretain sufficient adhesive properties
even under severe high temperature and high hyndditditions.

[0088]

The thickness of the film adhesive 9 is not patédy limited, but it is
preferably from 1 to 5Qm, and more preferably from 3 to 4th. By ensuring that the
thickness of the film adhesive 9 is equal to orerthian the above-mentioned lower limit
value, a higher adhesive force with respect tatlteerend (semiconductor chip) can be
obtained. In addition, by ensuring that the thesshof the film adhesive 9 is equal to or
less than the above upper limit value, the filmesie 9 can be cut more easily by the
expansion process described later.

[0089]
<Cutting step>

In the cutting step, after the laminated structareing step, as shown in FIG.
2(b), while cooling the film adhesive 9 of the lawated structure 101, the film adhesive 9
is expanded in the direction of the surface 9deffim adhesive 9 (a direction indicated
by an arrow | in FIG. 2(b), that is, a directiorrizontal to the surface of the film
adhesive 9) to cut the film adhesive 9. The filthe@sive 9 may be expanded together
with the base material 11 and the pressure-seasitihesive layer 12 (that is, the
semiconductor processing sheet 1). Here, althtugleut film adhesive is denoted by
the reference numeral 9', this type of film adhes¥after cutting is simply referred to
as “film adhesive 9 in some cases. Further,@kpansion direction of the film
adhesive 9 is indicated by an arrow I.

[0090]

The cooling temperature of the film adhesive ¢hicutting step is not
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particularly limited, but it is preferably from -16 3°C from the viewpoint that the film
adhesive 9 can be cut more easily.

[0091]

In the cutting step, the expansion rate (expanspaed) of the film adhesive 9 is
not particularly limited as long as it does not airghe effects of the present invention,
but it is preferably from 0.5 to 100 mm/sec, moref@rably from 0.5 to 60 mm/sec, and
may be, for example, from 1 to 50 mm/sec or the.likBy ensuring that the expansion
rate is within such a range, the effects of thes@néinvention can be obtained more
remarkably. Furthermore, by ensuring that the egjuen rate is equal to or less than the
above upper limit value, the semiconductor chipseless likely to be damaged at the
time of expanding the film adhesive 9.

[0092]

In the cutting step, since the semiconductor @siog sheet 1 is used, floating
and scattering of the semiconductor chip 8 in gestawhich the cut film adhesive 9'is
provided on the back surface 8b from the pressemsigve adhesive layer 12 are
suppressed.

[0093]

On the other hand, FIG. 5 is a cross-sectional wehematically showing the
state of a semiconductor chip at the time of expand film adhesive in the case of
using a conventional semiconductor processing sheet

A pressure-sensitive adhesive layer 72 shown iesebeen conventionally used,
and in the case of using a semiconductor process$iegt 7 in which the pressure-
sensitive adhesive layer 72 is provided on the baserial 11, the semiconductor chip 8
provided with the cut film adhesive 9’ may floabrin the pressure-sensitive adhesive

layer 72 or may be peeled off from the pressureitea adhesive layer 72 and scattered.
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Such floating and scattering of the semicondudtgu with the film adhesive is typically
seen, for example, when the storage elastic mo@ulQ%C of the pressure-sensitive
adhesive layer having a thickness of 200 as described above is less than 1,000 MPa.

In addition, such floating and scattering of teengconductor chip with the film
adhesive tends to occur when the semiconductor&lsghin.

[0094]
<Separating step>

In the separating step, after the cutting steghasvn in FIG. 2(c), the
semiconductor chip 8 and the cut film adhesived®eaed thereto are separated and
picked up from the semiconductor processing sh¢gtelpressure-sensitive adhesive
layer 12).

[0095]

In the separating step, the semiconductor chgli&ed up by a lifting portion
61 of the manufacturing apparatus of the semicailedwevice, so that the cut film
adhesive 9" adhered to the back surface 8b ofeaheceonductor chip 8 is separated from
the pressure-sensitive adhesive layer 12. A méibolifting up the semiconductor
chip 8 may be a known method, and for example, thagein which the surface of the
semiconductor chip 8 is sucked and lifted up byeumm collet, or the like can be
mentioned. Here, the lifting direction of the seamductor chip 8 is indicated by an
arrow |l

[0096]

In the separating step, since the semiconductaressing sheet 1 is used, it is
possible to easily separate and pick up the semiwior chip 8 together with the cut
film adhesive 9’ (the semiconductor chip with tiienfadhesive) from the pressure-

sensitive adhesive layer 12 even without curingpitessure-sensitive adhesive layer 12
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through energy ray irradiation or the like.

[0097]

On the other hand, FIG. 6 is a cross-sectional gehematically showing a state
when an attempt is made to pick up a semicondattiprwith a film adhesive in a case
where a conventional semiconductor processing shesed.

Among the drawings, in FIG. 6(a), as in the cd9el@. 2(c), a state is shown in
which when the semiconductor chip 8 is lifted, ¢tk film adhesive 9’ is peeled off from
the semiconductor chip 8 and only the semicondutigr 8 is lifted, while and the cut
film adhesive 9’ remains laminated on the presserssitive adhesive layer 72.

On the other hand, in FIG. 6(b), as in the cad&l@f 2(c), a state is shown in
which when an attempt is made to lift the semicaboiuchip 8, the semiconductor chip
8 is laminated on the pressure-sensitive adheape [72 through the cut film adhesive
9’, and the semiconductor chip 8 cannot be lifted.

Both the process abnormalities as shown in FI&. &Gd FIG. 6(b) are typically
seen when the adhesive force of the pressure-senaithesive layer 72 with respect to
the semiconductor wafer is large so as to exce®d#0/ 25 mm. Further, the state of
FIG. 6(a) is likely to occur when the adhesive éaf the film adhesive 9’ with respect to
the semiconductor wafer is relatively small, arel $bate of FIG. 6 (b) is likely to occur
when the adhesive force of the film adhesive Shwéspect to the semiconductor wafer
is relatively large.

[0098]

In the above manufacturing method of a semicordgvice, a semiconductor
device is manufactured using the semiconductor 8lspparated (picked up) together
with the cut film adhesive 9’ (the semiconductoipaiith the film adhesive), followed

by the same method as the conventional method. eXamnple, the semiconductor chip
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8 is die bonded to the circuit surface of the gabstwith the film adhesive 9’, and one or
more semiconductor chips are further laminatechersemiconductor chip 8, if
necessary, and after carrying out wire bondinggtiitee constitution is sealed with a
resin, thereby forming a semiconductor packageghotvn). Then, by using this
semiconductor package, a desired semiconductocel@vay be fabricated.

[0099]

The method for manufacturing a semiconductor geuging the semiconductor
processing sheet of the present invention is notdd to the method described above
with reference to FIG. 2, and some of the configars in the above method may be
changed, deleted or added within a range that doieisnpair the effects of the present
invention.

[0100]

It should be noted that the process abnormalisgrileed with reference to FIGS.
5 to 6 is merely an example, and in some casesy ptiocess abnormality may occur.

On the other hand, in the case of using the serdigttor processing sheet
according to the present invention, the occurr@iceich process abnormality is
suppressed, and as a result, the semiconductaredean be manufactured inexpensively
by a more simplified method than the conventionathad.

[0101]

As one aspect of the semiconductor processing sleeerding to an
embodiment of the present invention, a semicondymtacessing sheet can be
mentioned which is

a semiconductor processing sheet provided wittesspire-sensitive adhesive
layer on a base material, wherein

the aforementioned pressure-sensitive adhesieg iayormed from a pressure-
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sensitive adhesive composition containing an agthasisin (i) and a crosslinking agent
(ii);

the aforementioned adhesive resin (i) is an acpdlymer having at least a
structural unit derived from a (meth)acrylic acikyhester, and is preferably an acrylic
polymer having at least one structural unit sekétem the group consisting of a
structural unit derived from 2-ethylhexyl (meth)date, a structural unit derived from 2-
hydroxyethyl (meth)acrylate and a structural ueitided from 4-hydroxybutyl
(meth)acrylate;

the aforementioned crosslinking agent (ii) is sotyanate-based crosslinking
agent, and preferably a tolylene diisocyanate triageluct of trimethylolpropane;

the content of the aforementioned adhesive résis ffom 45 to 90% by mass,
preferably from 55 to 87% by mass, more preferétagn 65 to 84% by mass, and
particularly preferably from 72 to 81% by mass wispect to the total mass of the
aforementioned pressure-sensitive adhesive layer;

the content of the aforementioned crosslinkingha@é is from 5 to 50 parts by
mass, preferably from 10 to 45 parts by mass, makerably from 15 to 40 parts by
mass, and particularly preferably from 22 to 38phy mass with respect to 100 parts by
mass of the content of the aforementioned adhesaia (i);

when the thickness of the aforementioned pressemsitive adhesive layer is
200um, the storage elastic modulus of the aforementiganessure-sensitive adhesive
layer having a thickness of 2@én at 0°C is from 100 MPa to 1000 MPa, preferably
from 300 MPa to 1,000 MPa, more preferably from ®a to 996 MPa, and
particularly preferably from 533 MPa to 994 MPagdan

when the aforementioned semiconductor process$iegtss adhered to a mirror

surface of a semiconductor wafer, the adhesivesfof¢he aforementioned pressure-
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sensitive adhesive layer with respect to the afergianed mirror surface is from 10 to
200 mN / 25 mm, preferably from 30 to 200 mN / 2&nmore preferably from 50 to
196 mN / 25 mm, and particularly preferably fromt63.94 mN / 25 mm.

[0102]

As another aspect of the semiconductor process$iagt according to an
embodiment of the present invention, a semicondywtacessing sheet can be
mentioned which is

a semiconductor processing sheet provided wittesspire-sensitive adhesive
layer on a base material, wherein

the aforementioned pressure-sensitive adhesieg iayormed from a pressure-
sensitive adhesive composition containing an agthasisin (i) and a crosslinking agent
(i);

the aforementioned adhesive resin (i) is an acpdlymer having at least one
structural unit selected from the group consistihg structural unit derived from 2-
ethylhexyl (meth)acrylate and a structural uniivkt from 2-hydroxyethyl
(meth)acrylate;

the aforementioned crosslinking agent (ii) islgléme diisocyanate trimer
adduct of trimethylolpropane;

the content of the aforementioned adhesive résis ffom 76 to 81% by mass;

the content of the aforementioned crosslinkingha@é is from 22 to 31 parts
by mass with respect to 100 parts by mass of theeod of the aforementioned adhesive
resin (i);

when the thickness of the aforementioned pressemsitive adhesive layer is
200 um, the storage elastic modulus of the aforemendigmmessure-sensitive adhesive

layer having a thickness of 2@én at 0°C is from 533 MPa to 873 MPa; and
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when the aforementioned semiconductor process$iegtss adhered to a mirror
surface of a semiconductor wafer, the adhesivesfof¢he aforementioned pressure-
sensitive adhesive layer with respect to the afergianed mirror surface is from 94 to
194 mN / 25 mm.

[0103]

As another aspect of the semiconductor process$iagt according to an
embodiment of the present invention, a semicondymrtacessing sheet can be
mentioned which is

a semiconductor processing sheet provided wittesspire-sensitive adhesive
layer on a base material, wherein

the aforementioned pressure-sensitive adhesieg iayormed from a pressure-
sensitive adhesive composition containing an asthasisin (i) and a crosslinking agent
(ii);

the aforementioned adhesive resin (i) is an acpdlymer having at least one
structural unit selected from the group consistihg structural unit derived from 2-
ethylhexyl (meth)acrylate and a structural unit\ca from 4-hydroxybutyl
(meth)acrylate;

the aforementioned crosslinking agent (ii) islgleme diisocyanate trimer
adduct of trimethylolpropane;

the content of the aforementioned adhesive résis ffom 70 to 75% by mass;

the content of the aforementioned crosslinkingha@é is from 35 to 39 parts
by mass with respect to 100 parts by mass of theeab of the aforementioned adhesive
resin (i);

when the thickness of the aforementioned pressemsitive adhesive layer is

200um, the storage elastic modulus of the aforementiganessure-sensitive adhesive
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layer having a thickness of 2@én at 0°C is from 500 MPa to 994 MPa; and
when the aforementioned semiconductor process$iegtss adhered to a mirror

surface of a semiconductor wafer, the adhesivesfof¢he aforementioned pressure-

sensitive adhesive layer with respect to the afergianed mirror surface is from 50 to

60 mN / 25 mm.

[Examples]
[0104]
Hereinafter, the present invention will be desedliin more detail with reference

to specific examples. However, the present ineenis not limited in any way by the

following examples.

It should be noted that in the following desciopti “msec” means
“milliseconds” which is a unit of time.

[0105]

The components used for producing a pressuretsenadhesive composition
are shown below.

- Adhesive resin
Adhesive resin (i)-1: an acrylic polymer (weighteeage molecular weight:

860,000, glass transition temperature: -61°C) abthby copolymerizing 2-ethylhexyl

acrylate (hereinafter abbreviated as “2EHA”) (8@tpay mass) and 2-hydroxyethyl

acrylate (hereinafter abbreviated as “HEA”) (20tpdnry mass).
Adhesive resin (i)-2: an acrylic polymer (weigheaage molecular weight:

430,000, glass transition temperature: -63°C) athby copolymerizing 2EHA (80

parts by mass) and 4-hydroxybutyl acrylate (hefeanabbreviated as “4HBA”) (20

parts by mass).
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Adhesive resin (i)-3: an acrylic polymer (weighteeage molecular weight:
430,000, glass transition temperature: -31°C) aethby copolymerizing 2EHA (60
parts by mass), methyl methacrylate (hereinaftbreabated as “MMA”) (30 parts by
mass) and HEA (10 parts by mass).

Adhesive resin (i)-4: an acrylic polymer (weighteeage molecular weight:
720,000, glass transition temperature: -27°C) abthby copolymerizing lauryl acrylate
(hereinafter abbreviated as “LA”) (80 parts by myassl HEA (20 parts by mass).

- Crosslinking agent

Crosslinking agent (ii)-1: a tolylene diisocyantatmer adduct of
trimethylolpropane (“Coronate L” manufactured bysdb Corporation).
- Photopolymerization initiator

Photopolymerization initiator (iii)-1: 1-hydroxyciohexyl phenyl ketone
(“Irgacure (registered trademark) 184" manufacturgdASF Corporation.

[0106]

[Example 1]
<Production of semiconductor processing sheet>
(Production of pressure-sensitive adhesive compaosit

The crosslinking agent (ii)-1 (30.16 parts by magss added to the adhesive
resin (i)-1 (100 parts by mass), and the resultigure was stirred at 23°C to obtain a
non-energy ray-curable pressure-sensitive adhesivgosition.

It should be noted that all the numbers of blenoleds by mass shown here are
values in terms of solid content.

The respective components and the added amowneothare shown in Table 1.
It should be noted that the description “-” in gextion of blended components in Table

1 means that the component is not blended.



10

15

20

25

46

[0107]

(Production of semiconductor processing sheet)

The pressure-sensitive adhesive composition addaas described above was
applied to a release-treated surface of a relélas¢“SP-PET 381031" manufactured by
Lintec Corporation, thickness: 38n) which was a polyethylene terephthalate film
whose one side had been subjected to a releasmémahrough a silicone treatment,
and heated and dried at 120°C for 2 minutes to fopressure-sensitive adhesive layer
having a thickness of Lam.

Subsequently, a low-density polyethylene (LDPE) fhaving a thickness of
110um was laminated onto the exposed surface of thespre-sensitive adhesive layer
as a base material to obtain a semiconductor psmgesheet provided with a release
film.

[0108]
<Evaluation of semiconductor processing sheet>
(Effect of suppressing floating / scattering of sgmnductor chip with film adhesive)

Using a dicing apparatus (“DFD 6361" manufactusgdISCO Corporation),
half-cut dicing was carried out to form groovesngking cuts from the surface to a
depth of 8Qum with a dicing blade so as to draw a square haaisige of 10 mm x 10
mm on a mirror surface of an 8-inch silicon watdigkness: 72@m). At this time,

“27 HECC” manufactured by DISCO Corporation wasduae the dicing blade, the
moving speed and the rotational speed of this diblade were set to 50 mm/sec and
40,000 rpm, respectively.

Subsequently, using a tape laminator (“RAD-351@hofactured by Lintec

Corporation), a back grinding tape (“ADWILL E-31R®N” manufactured by Lintec

Corporation) was adhered under normal temperaf8%) through the adhesive layer



10

15

20

25

47

thereof to the mirror surface of the silicon wadarwhich the above-mentioned grooves
had been formed.

Then, using a grinder (“DFG 8760” manufacturedd$CO Corporation), the
surface of the silicon wafer opposite to the misorface on which the grooves described
above had been formed was ground. At this timeadagrg was performed so that the
thickness of the silicon wafer became B0, and at the same time, the silicon wafer was
divided into individual silicon chips. The obtathsilicon chips were fixed on the back
grinding tape with a space of about;8@ from each other.

Subsequently, a film adhesive (*“ADWILL LE 61-25#ianufactured by Lintec
Corporation, thickness: 2am) heated to 60°C was adhered to the ground sudfate
obtained silicon chip, and furthermore, the senlcator processing sheet obtained as
described above was adhered through the pressoséree adhesive layer thereof to this
film adhesive under normal temperature (23°C) t@mioba laminate.

Then, the obtained laminate was adhered and fxading frame for dicing
through the exposed surface of the pressure-sensitinesive layer thereof, and the back
grinding tape was peeled off from the silicon chifgreby obtaining a test piece of a
laminated structure in which an uncut film adhessviaminated on a pressure-sensitive
adhesive layer of the semiconductor processingt gineeided with the pressure-
sensitive adhesive layer on a base material, ghdrality of semiconductor chips that
had been divided into individual pieces in advaweee are provided in an aligned state
on the film adhesive.

[0109]

The test piece obtained as described above was &etexpansion unit of an
expander (“ME-300B” manufactured by JCM Co., Ltedd the semiconductor

processing sheet and the film adhesive were explainden environment of 0°C under
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conditions of an expansion amount (expanding amafrtO0 mm, and an expansion rate
(expansion speed) of 10 mm/sec to cut the film sidieealong the outer shape of the
silicon chip. That is, here, the semiconductorcpesing sheet obtained as described
above was used as an expansion sheet.

Then, the presence or absence of floating fronptissure-sensitive adhesive
layer and the presence or absence of scatterirg wigrally confirmed for the silicon
chip provided with the already cut film adhesivensconductor chip with a film
adhesive), and if these abnormalities were notrebdeat all, the effect of suppressing
floatation / scattering was evaluated as satisfa¢®), and if any of these abnormalities
were observed even to a slight extent, the effestppressing floating / scattering was
evaluated as unsatisfactory (B). The results laogvs in the section of “suppression of
floating / scattering of semiconductor chip” in Tab.

[0110]

(Pick-up suitability of semiconductor chip withrfiladhesive)

Using a pickup/ die bonding apparatus (“BESTEM D@2nufactured by
Canon Machinery Inc.), the semiconductor chip ki film adhesive in which no
abnormality was observed after being evaluatethi®r'effect of suppressing floating /
scattering of the semiconductor chip with the fdathesive” as described above was
picked up 30 times by a 1 pin thrusting method urtlde conditions of a push-up amount
of 200um, a push-up rate of 20 mm/min and a lifting lageat300 msec. Then, if the
pickup processes were successful in all 30 attertipick-up suitability was evaluated
as satisfactory (A), and if the pickup processfhaibne or more times, the pick-up
suitability was evaluated as unsatisfactory (B) he Tesults are shown in the section of
“pick-up suitability” in Table 1.

[0111]
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(Storage elastic modulus of laminate composedegqure-sensitive adhesive layer)

Using the semiconductor processing sheet obtasatescribed above, a
laminate was produced by laminating a pluralityp#ssure-sensitive adhesive layers
from which the base material had been peeled affizbthe total thickness was 2.
Then, using a dynamic viscoelasticity measuringae(*DMA Q800" manufactured by
TA Instruments, Inc.) under conditions of a rateéeshperature increase of 10°C/min, a
frequency of 11 Hz and a temperature of -50 to 5@3€ storage elastic modulus (MPa)
of the laminate at 0°C was measured. The reswdtsteown in the section of “storage
elastic modulus” in Table 1.

[0112]
(Adhesive force of pressure-sensitive adhesiver)aye

The semiconductor processing sheet obtained asiloled above was cut to a
size of 25 mm x 150 mm and adhered to a mirroaserbf a silicon wafer under normal
temperature (23°C) through the pressure-sensitiiesive layer thereof. Then, while
the temperature conditions remained unchangedatualled 180° peeling was
performed in which the semiconductor processing@sivas peeled off at a peeling rate
of 300 mm/min, so that the surfaces of the pressensitive adhesive layer and the
silicon wafer that had been brought into contat¢hwiach other formed an angle of 180°,
and the peel force at this time was measured, l@ntheasured value was taken as the
adhesive force (MmN /25 mm). The results are shiovtne section of “adhesive force”
in Table 1.

[0113]
[Examples 2 to 4, Comparative Examples 1 to 3]
<Production and evaluation of semiconductor prangssheet>

A semiconductor processing sheet was produce@waaidated in the same
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manner as in Example 1 except that the blended enemnts and the added amounts
thereof at the time of producing the pressure-sgasadhesive composition were as
shown in Table 1. The results are shown in Table 1

It should be noted that although the pressureitsenadhesive layer in
Comparative Example 3 is energy ray (ultravioletjable as is apparent from the
components contained in the pressure-sensitivesagheomposition, curing through
energy ray irradiation is not carried out duringeaiod from the formation of the
pressure-sensitive adhesive layer to the evaluafitimee semiconductor processing sheet

as described above.

[Table 1]
Ex. 1 Ex. 2 Ex. 3 Ex. 4 Comp. Ex. 1 | Comp. Ex. 2 | Comp. Ex. 3
o ? -1 100 100 - 100 - 100
EE-e 0-2 B B 100
g = Adhesive resin
.23 ®-3 - - - - 100
= S
- 25 -4 - - - - - - 100
5 E ié Crosslinking agent (#)-1 30.16 26.39 37.70 2262 18.85 37.70 7.00
=3 Photopolymerization initiator |  (iif)-1 3
= Suppression .Df floating / sganermg of A A A A B B A
2 semiconductor chip
B Pick-up suitability A A A A A A B
E Storage elastic modulus (MPa) 873 692 994 533 1,634 1,218 1
a Adhesive force (mN / 25 mm) 94 120 35 194 95 68 534

[0115]

As is apparent from the above results, in Examplas4, the storage elastic
modulus of the laminate at 0°C was 994 MPa or k&sd,at the time of cutting the film
adhesive by expansion, floating and scatterinp@fsemiconductor chip with the film
adhesive from the pressure-sensitive adhesive \ager completely suppressed. In
addition, the adhesive force of the pressure-geasitihesive layer with respect to the

semiconductor wafer was 194 mN / 25 mm or lessthedemiconductor chip with the
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film adhesive was excellent in pick-up suitabiktjthout curing through energy ray
irradiation or the like.

[0116]

On the other hand, in Comparative Examples 1 atite2storage elastic
modulus of the laminate at 0°C was 1,218 MPa oremand floating and scattering of
the semiconductor chip with the film adhesive weoésuppressed.

Further, in Comparative Example 3, the adhesivesfof the pressure-sensitive
adhesive layer with respect to the semiconductdemwas as large as 534 mN / 25 mm,
and the pick-up suitability of the semiconductoipchith the film adhesive was poor.

[0117]

It should be noted that in this case, at the timevaluating the floating /
scattering suppression effect as described abasib¢@n chip obtained by performing
half-cut dicing of a silicon wafer using a dicintle is used. However, similar
evaluation results are obtained even when a silitwn is used which is obtained by
adopting, for example, the method of forming a rfiedilayer inside the semiconductor
wafer (silicon wafer) as described above, instdasiioh a method of forming grooves in
a silicon wafer. This is because, if there is honamality in the semiconductor chip
used for evaluation, the method of manufacturisgmiconductor chip (the method of

dividing a semiconductor wafer) does not affectdabeve evaluation process.

[Industrial Applicability]
[0118]
The present invention is extremely useful indasiiribecause it can be used for

manufacturing a semiconductor device.
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[Reference Signs List]

[0119]

1: Semiconductor processing sheet; 11: Base rahtétia: Surface of base
material; 12: Pressure-sensitive adhesive layex; $rface of pressure-sensitive

5 adhesive layer; 8: Semiconductor chip; 8b: Backasear of semiconductor chip
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[CLAIMS]

[Claim 1]

A semiconductor processing sheet comprising aspressensitive adhesive
layer on a base material and having the followingracteristics:

when a thickness of said pressure-sensitive aghésyer is 20Qum, a storage
elastic modulus of said pressure-sensitive adhésyer having a thickness of 2Qén at
0°C is equal to or less than 1,000 MPa; and

when said semiconductor processing sheet is adive@ mirror surface of a
semiconductor wafer, an adhesive force of saidspressensitive adhesive layer with

respect to said mirror surface is equal to orfeas 200 mN / 25 mm.

[Claim 2]
The semiconductor processing sheet accordingainrCl, wherein said

pressure-sensitive adhesive layer is non-energgueable.

[Claim 3]
The semiconductor processing sheet accordingaionCl or 2, further

comprising a film adhesive on said pressure-sees#dhesive layer.



