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DESCRIPTION

Title of Invention

DICING DIE BONDING SHEET

Technical Field

[0001]

‘The present invention relates to a dicing die bonding sheet including an adhesive
laver on a base material.

Priority 1s claimed on Japanese Patent Application No. 2014-253241, filed on

December 15, 2014, the content of which is incorporated herein by reference.

Back ground Art

[0002]

Adicing die bonding sheet including an adhesive laver on a base material is
used during a process of performing dicing on a semiconductor water, picking up a
semiconductor chip, and bonding the picked-up semiconductor chip to a substrate, a lead
trame. or another semiconductor chip.

[0003]

In such a sheet. since the adhesive laver is typically coloriess and transparent. it
is difticult to detect whether the adhesive laver 1s 1n a state of being bonded to a bonding
target such as a semiconductor wafer or a semiconductor chip when the sheet is
precut-processed or the semiconductor chip is subjected to die bonding.  Problems oceur
during the process of manutacturing a semiconductor device when the adhesive laver 1

not bonded to a desired site.  Further. since the adhesiv e laver is colorless and
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transparent at the time when the adhesive laver is cleaved by stealth dicing or ¢ool
expanding, it is not easy to contirm whether the adhesive laver has been reliably cleay ed.
Therefore, the production efficiency of the semiconductor device is degraded.

[0004]

In the process of manufacturing a semiconductor device. the adhesive laver is
detected using an optical sensor which is capable of detecting light in a wavelength range
of 200 to 430 nm, but 1t became difficult to detect the adhesive laver due to reduction in
thickness of the adhesive laver.

(0005]

Under these circumstances. an adhesive layer containing a pignient which
absorbs or reflects light in a wavelength range ot 290 to 450 nm 1s disclosed as an
adhesive laver which can be easilv detected (see PTLL 1)

Such an adhesive laver is colored by containing a pigment and thus the presence
of the adhesive laver can be easily visually contirmed.

Citation List
Patent Literature
[00006]
[PTL 1] Japanese Unexamined Patent Application, First Publication No.

2009-059917

Summary of Invention
Technical Problem
[0007]
However, since the adhesive layer described in PTLL | containg a pigment. a

problem ot a decrease in reliability may occur due to generation of aggregates or color
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irregularity and occurrence of eracks 1n a finally obtained semiconductor package in a
case where the thickness of the adhesive laver 1s small.

[0008]

The present invention has been made in consideration of the above-described
problem, and an object thereof s o provide a dicing die bonding sheet from which a
semiconductor package in which the presence or the state of an adhesive layer 1s easity
contirmed and which is highlyv reliable is obtained.

Solution to Problem

[0009]

In order to solve the above-described problem. the present invention provides a
dicing die bonding sheet including: an adhesive laver. which contains a dve. on a base
material. in which the content of the dve in the adbesive laver is 8.3% by mass or less.
and the color difference between the base material and the adhesive laver in the [L*a*b*
color coordinate svstem is in a range of 30 to 53,

In the dicing die bonding sheet of the present invention, the dye may be a disazo
dve.

In the dicing die bonding sheet of the present invention. the dve may not contain
metal atoms or metal ions in the structure thereof.
Advantageous Eftects of Invention

[0010]

According to the present imvention, 1t 1s possible to provide a dicing die bonding
sheet from which a semiconductor package i which the presence or the state of an

adhesive layver is casily confirmed and which s highly reliable 1s obtained.

Description of FEmbodiments
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[0011]

<= "Dicing die bounding sheet -

A dicing die bonding sheet of the present embodiment inchudes an adhesive layer.
which contains a dve, on a base material.  Further, the content of the dve in the adhesive
laver 1s 8.3%0 by muass or less, and the color difference (hereinalter, also abbreviated as
“AETY between the base matenial and the adhesive laver 1n the 1*a*b* color coordinate
system 1s in a range of 30 to 83,

In the present specification, L* a* and b* are calculated in conformity with JIS
ZR8781-4:2013.

[0012]

In the dicing die bonding sheet, the color ditterence (AE) i1s set to be ina
predeternuned range by the adhesive layver contaming a spectfic amount of dve.  Asa
result. 1t 1s possible to casily visually confirm whether the dicing die bonding sheet
includes an adhesive layer.

[0013]

When the dicing die bonding sheet is precut-processed or the semiconductor
chip 1s picked-up or subjected to die bonding, it 1s possible to casily visually confirm
whether the adhesive layer 1s 10 a state of being bonded to a bonding target such as a
senmiiconductor wafter or a seniconductor chip or to suppress occurrence of a problem in
the process of manufacturing a semiconductor device by means of using the
above-described dicing die bonding sheet.

[0014]

Farther. in the process of manufacturing a semiconductor chip. when the dicing
die bonding sheet to which a wafer having a brittle portion formed therein due to

irradiation with a laser adheres 15 expanded and the wafer and the sheet are cleaved. that
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1s. the wafer and the sheet are subjected to so-called stealth dicing, 1t is possible to easily
visually confirm the state whether the adhesive laver is reliably cleaved and to suppress a
decrease in production efficiency of the semiconductor device by means of using the
above-described dicing bonding sheet.

Moreover, even when the adhesive laver formed with the brittte portion at a low
temperature 1s expanded and cleaved. that 1s. the adhesive layer is subjected to so-called
cool expanding, similar to when the stealth dicing is performed, it is possible to easily
visually confirm the state whether the adhesive laver is reliably cleaved and to suppress a
decrease in production etficiency of the semiconductor device.

Typicallv. it is confirmed whether the adhesive laver is cleaved through visual
observation or observation using a microscope when the adhesive laver is expanded.
However. according to the present invention. visual confirmation is easily performed and
thus the adhesive laver can be contirmed in a short time. At the time of picking up the
target chip. chips in the periphery are also lifted simultaneousty when the adhesive laver
is not cleaved.  Theretore. problems occur.

[0015]

In addition. when the adbesive laver contains a dve and the content thereof s
8.3% bv mass or less. cracks and peeling in a bonded portion are suppressed in a
semicenductor package obtained using the dicing die bonding sheet and thus the
reliability becomes high.  In a case where the adhesive laver contains a pigment in place
of a dve and the thickness of the adbesive Tayer 1s small. particularly, approximately 10
am ot less, aggregates or color irregularity is generated i the adhesive laver and cracks
occur in the finally obtained seniconductor package.  Theretore. the reliability s
decreased.

[0016]
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-Base material -

The color difference (Al:) between the base material and the adhesive laver
satisties the above-described relationship.

The color of the base material is not particularly limited as long as the color
thereot is not the same as the color otf'the adhesive laver. but white is typically preferable.

[0017]

The base material may include a pressure sensitive adhesive laver on the surface
thereot (hereinafter. also abbreviated as a “pressure sensitive adhestve base material™ and
the base material in contact with the pressure sensitive adhesive taver in this case is
abbreviated as a “support base material”).  However. the base material mayv not include
a pressure sensitive adhesive laver (thereinafter, also abbreviated as a “non-pressure
sensitive adhesive base material™).

In a case where the base material is the pressure sensitive adhesive base material,
the integral laminated structure of the support base material and the pressure sensitive
adhesive laver may satisiy the above-described color difterence (AE) relationship
between the base material and the adhesive layver.,

[0018]

[t 15 preferable that the materials ot the non-pressure sensttive adhesive base
material and the support base material are various resins, and specific examples thereof
include polvethvlene tlow density polvethvlene (1.DPE), linear tow density polyethylene
(L1.DPE), high density polvethvlene (HDPE), or the like). polypropylene. polvbutene,
polvbutadiene, polymethvipentene. polvvinyl chloride. a vinvt chloride copolymer.
polvethvlene terephthalate, polvbutylene terephthalate. polvurethane, polvurethane
acrvlate. polyimide, an ethvlene vinvl acetate copolymer. an tonomer resin, an

ethylene-{meth)acrylic acid copolvimer, an ethylene-(methjacrylic acid ester copolvimer,
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polvstyrene. polvearbonate, a fluorine resin. and water additives. denatured products.
cross-linked products. and copolymers of any of these resins.

[0019]

The non-pressure sensitive adhesive base material and the support base material
may be formed of a single laver (monolaver) or two or more plural layers.  Ina case
where the non-pressure sensitive adhesive base material and the support base material are
formed of a plurality of layers, all of the materials of respective lavers may be the same
as or different from each other or materials of only some lavers may be the same as each
other.

[0020]

I'he thickness of the non-pressure sensitive adhesive base material and the
thickness of the support base material can be suitably selected based on the purpose
thereof. but are respectively preferably in a range of 50 to 300 pm and more preferably in
a range of 60 to 100 pum.

[0021]

For the purpose of improving adhesiveness of the non-pressure sensitive
adhesive base material and the support base material to a laver provided thereon, that is,
an adhesive layer or a pressure sensitive adhesive laver. the surface thereot may be
subjected to a roughening treatment using a sand blast treatment or a solvent treatiment;
or an oxidation treatment such as a corona discharge treatment, an electron beam
irradiation treatment, a plasma treatment. an ozone-ultraviolet irradiation treatment. a
flame treatment, a chromic acid treatment or a hot air treatment.  Further. the surface of
the non-pressure sensitive adhesive base matertal and the support base material mayv be
subjected 10 a plasma treatment,

Among these, from the viewpoint of suppressing generation of fragments of a
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base material due to friction of'a blade during dicing. it is particularly preterable that the
surface of the non-pressure sensitive adhesiy e base material and the support base material
is subjected to an electron beam irradiation treatment.

[0022]

[Pressure sensitive adbesive layer]

As the pressure sensitive adhesive laver, a known laver can be suitably used.

[n a case where the pressure sensitive adhesive laver is colorless. the pressure sensitive
adhesive base material reflects the color of the support base material.  In a case where
the pressure sensitive adhesive laver is colored. the pressure sensitive adhesive base
material reflects the color of the pressure sensitive adhesive laver or both colors of the
support base material and the pressure sensitive adhesive laver,

[0023]

The pressure sensitive adhesive laver can be formed using & pressure sensitive
adhesive composition containing various components constituting the pressure sensitive
adhesive laver.  The ratio between the contents of non-volatile components in the
pressure sensitive adhesive composition is applied to the pressure sensitive adhesive
laver,

In a case where the pressure sensitive adhesive laver contains components
polvmerized by performing irradiation with energy ravs. the semiconductor chip can be
picked up by performing irradiation with energy ravs and reducing the stickiness thereof.
Such a pressure sensitive adhesive laver can be formed using various pressure sensitive
adhesive compositions containing an energy rav-polvinerizable acrvlic polymer
polvmerized by irradiation with energy rays.

[0024]

As preferred examples of the pressure sensitive adhesive compositions, a
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composition containing the acryvlic polvmer and an eneruy ray polvmerizable compound
{pressure sensitive adhesive composition (1)) and a composition containing an acrviic
polymer which has a hyvdroxyl group and a polymerizable group in the side chamn thereof
(for example, an acrylic polymer which has a hvdroxyl group and a polymerizable group
in the side chain thereof through a urethane bond) and an isocyanate-based crosshinking
agent (pressure sensitive adhesive compaosition (1)) can be exemplhified. and a pressure
sensitive adhesive composition further containing a solvent is preferable,

[0025]

The pressure sensitive adhesive compositions may further contain any of various
additives such as a photopolymerization initiator, a dve. a pigment. a deterioration
inhibitor, an antistatic agent, a flame retardant. a silicone compound. and a chain transter
agent. in addition to the above-described components.

[0026]

The thickness of the pressure sensitive adhesive laver can be suitably selected
based on the purpose thereof. but 1s preferably in a range of 1 to 100 pm, more preferably
in a range of 1 to 60 um, and particularly preferably in a range of ] to 30 pum.

[0027]

A pressure sensitive adhesive composition 1s obtamed by blending various
components such as an acrylic polvmer in order to constitute a pressure sensitive
adhesive laver.

The order of adding each component at the time of blending 1s not particutarly
limited, and two or imore components may be added at the same tie,

A method of mixing each component at the time of blending is not particularly
limited and may be suitably selected from known methods such as a method of mixing

components by rotating a stiering bar or a stirring blade: a method of mixing components
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using a nuxer: and a method of mixing components by applving ultrasonic waves.

The temperature and the time at the time of adding and mixing components are
not particularty limited as long as the blended components do not deteriorate and may be
suitably adjusted. but the temperature thereof is preferably in a arrange of 15°C 10 30°C.

s In a case where a solvent is used. the solvent may be used by being mixed with
any of blended components other than the solvent and diluting the blended components
in advance or may be used by beiing mixed with these blended components without
diluting any of blended components other than the solvent in advance.

[0028]

1} A pressure sensitive adhesive laver can be tormed by coating the surface of the
support base material with the pressure sensitive adhesive composition and drving the
surface. At this time. the applied pressure sensitive adhesive composition may be
heated for crosslinking as necessary.

The pressure sensitive adhesive ceomposition can be heated under heating

15 conditions of 100°C to 130°C for 1 to 5 minutes, but the heating conditions are not
limited thereto. Further, a pressure sensitive adhesive laver can be also formed by
adhering the pressure sensitive adhesive layer. formed by coating the surface of peeling
laver of a peeling material with the pressure sensitive adhesive composition and drying
the surface thereof. to the surface of the support base matertal and removing the peehng

20 material.

[0029]

The surface of the support base material or the surface of the peeling laver of the
peeling material may be coated with the pressure sensitive adhesive composition
according to a known method. and examples thereof include methods using various

25 coaters such as an air knife coater, a blade coater, a bar coater, a gravure coater, a roll
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coater. a roll knife coater. a curtain coater, a die coater. a knife coater. a screen coater, a
Mayer bar coater. and a kiss coater.

[0030]

~Adhesive laver

The adbesive layer contains a dye. A dye is different from a pigment and
aggregates are unlikelv to be generated in the adhesive laver when a dye 15 contained.
Therefore, the dicing die bonding sheet maintains high quality,

[0031]

The thickness of the adhesive layer can be suitably selected based on the
purpose thereof, but is preferably in a range of | to 100 um, more preferably in a range of
510 75 um, and particularly preferably in a range of 5 to 50 pm.

According to the present embodiment, even in a case where the thickness of the
adhesive layer 1s small. for example, approximately 10 pam or less. since yeneration of
aggregates in the adhesive layer is suppressed unlike the case where a prgment is used as
a coloring component, accurrence of cracks in the finally obrained semiconductor
package 15 suppressed.

[0032]

The color of the adhesive layer is not particularly limited as long as the color
thereof is not the same as the color of the base material (the pressure sensitive adhesive
base material and the non-pressure sensitive adhesive base material).  However, from
the view point that the color of ring frame tape is typically black., it is preferable that the
color of the adhesive laver is a color other than black n order to distinguish the adhesive
layer from the ring frame tape.  In a case where the color of the base material 15 white.

tfrom the viewpoints that AE 1s in a preferable range and the presence and the state of the
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adhesive laver are easily visually contirmed as deseribed above. it is preferable that the
color of the adhesive layer from a short was elength side to a long wavelength side 15 any
color from among blue to red  As such an adhesive layver. an adhesive layer in which 1.*
(brightness}) in the 1.*a*b* color coordinate system is in a range of 15 to 97, a*
(chromaticity ) 1s in a range of -11 to - [5, and b* (chromaticity) is in a range of =30 o+ 3
may be exemplified.  In addition, it is preterable that the color of the adhesive Tayer 1s
blue.

[0033]

The content of the dve in the adhesive laver is 8.3% by mass or less and
preferably 8.1% by mass or less.  When the content thereof ts in such a range. adverse
effects caused by the adhesive laver containing a dve are suppressed.  More specificallv.
in o case where a semiconductor package 1s manufactured using a dicing die bonding
sheet including such an adhesive laver, generation of peeling or cracks (package cracks)
in a bonded portion of a substrate and a semiconductor chip is suppressed in the obtained
sericonductor package. and thus a decrease in reltability 1s suppressed.  Further. in a
case where the pressure sensitive adhesive base material 1s used in the dicing die bonding
sheet, transition of the dve from the adhesive laver to the pressure sensitive adhesive
laver is also suppressed.

[0034]

The lower limit of the content of the dye in the adhesive laver 1s not particularly
lmited as long as AE described below is set to a target value.  From the viewpoint that
AFE is casily adjusted to be in a preterable range. the content of the dve in the adhesive
laver is preferably 0.03% by mass or areater. more preterably 0.07% by mass or greater.
and particularly preferably 0.10% by mass or greater.

[0035]
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‘The dve is not particularly limited as long as the adhesive laver can be colored
as described aboy e within the range not impairing the effects of the present iny ention.
and known dyves can be suitably used.

Specific examples of the dve include an azo dve. a nitrosoe dve, a quinoline dye.
asulfur dve, a nitro dye, @ methane dye, a polvimethine dve, an aminoketone dve. a
thiazole dye. an oxvketone dve, a stilbene dyve. an indamine dve. an indophenol dye. a
diphenvlmethane dve. an anthraquinone dyve. a triarvhmethane dve, an azine dye. an
indigoid dve. a xanthene dve. an oxazine dve, a thiazine dye. a phthalocvanine dve. and
an acridine dve.

[0030]

I'he dve may be any of a water-soluble dve and a water-insoluble dve and a
water-insoluble dve 1s preferable and an oil-soluble dye 15 more preferable as the dve.

[0037]

From the viewpoints that the availability is high and the adhesive laver is casily
adjusted to have target characteristics. it is preferable that the dye 15 an azo dye having an
azo group (-N=N-)

The azo dve may be any of a moncazo dve, a disazo dve, a trisazo dye. a
tetrakisazo dve. and a polvazo dve (the number of azo groups in a molecule is S or
greater) depending on the number of azo groups in a molecule, but a disazo dve 1s
preferable from the viewpoints that the structure thereof s relatively rigid. the heat
resistance is higher, and an adhesive laver having excellent charactenistics (s easily
formed.

[0038]

From the viewpomtis of further improving the rehability of the semiconductor

package as described above and maintaining the conductivity of the adhesive laver to be
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low. itis preferable that the dye does not contain metal atoms or mietal ions in the
structure thereof.

[0039]

The color difference (ALE) between the base material and the adhesive laver in
the L*a*b* color coordinate system is in a range of 30 to 53, preferably in a range of 31
to 52, and more preferably in a range of 32 to 52,

When AE 15 10 the above-described range. the presence and the state of the
adhesive laver are easily visuallv confirmied as described above.

[0040]

More specifically. AL can be obtained by calculating 1L.*, a*_and b* in each of
the base material and the adhesive laver and then caleulating the following Equation ().

AE (UL - L% - ab* - a2%r -« (bi*-02%7)' " (D)

(In the equation, L1* represents the value of L* of the base material. 1.2*
represents the value of 1L* of the adhesive faver. al* is the value of a* of the base
material. a2* represents the value of a* of the adhesive taver. b1* represents the vatue of
b* of the base material, and bh2* represents the value of b* of the adhesive laver.)

[0041]

It is preferable that the adhesive laver has pressure sensitive adhesi eness or
thermosetting properties and more preferable that the adhesive layer has both of pressure
sensitive adhesiveness and thermosetting properties.  The adbesive laver hay ing both of
pressure sensitive adhesiveness and thermasetting properties can be attached by betng
lightly pressed to various adherends in an uncured state.  Further, the adhesive laver
may be attached to various adherends by being heated and softened.  The adhesive laver

1s finally made into a cured product having excellent impact resistance after being
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thermally cured.  Such a cured product also has excellent shear strenpth. and adhesion
properties can be sufficiently held under severe conditions of a high temperature and a
high humidity.

[0042]

[Adhesive composition|

The adhesive layer can be formed using an adhesive composition contaming
components such as the dve used for constituting the adbesive layver and the ratio
between the contents of non-volatile components in the adhesive composition 1s applied
to the adhesive laver.

It is preferable that the adhesive laver 1s formed using an adhesive composition
containing a binder resin (a). an epoxy-based thermosetting resin (b). and the dve
(hereinatter also referred to as a “dve (s)7)

[0043]

(Binder resin (a))

The binder resin (a) is a polymer compound used for imparting film forming
properties and flexibility to the adhesive layer.

The binder resin (a) may be used alone or in combination of two or more kinds
thereof.

[0044]

As the binder resin (a). an acrylic resin, a polyester resin, a urethane resin, an
acrylic urethane resin. a silicone resin. a rubber-based polymer, or a phenoxy resin can be
used.  Among these, an acrylic resin s preferable.

[0045]

As the acryvlic resin. a known acrvlic polymer can be used.

The wetght average molecular weight (Mw) of the acrylic resin is preferably m a
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range of 10000 to 2000000 and more preferably in a range of 100000 to 1300000.

When the weight average molecular weight of the acrylic resin 15 extretnely small, the
adhesive force between the adhesive laver and the pressure sensitive adhesive layer
becomes strong and thus pickup failure occurs in the semiconductor chip.  Further.
when the weight average molecular weight of the acrvlic resin is extremely large, the
adhesive laver 1s not occastonally able 1o follow the uneven surface of an adherend and
this may cause voids.

Moreover, in the present specification, the weight average molecular weight 1s a
value in terms of polvstyvrene which is measured by gel permeation chromatography
(GPC) unless otherw 1se noted.

[00406]

The glass transition temperature (Tg) of the acrvlic resin is preferably in a range
of -60°C to 70°C and more preferably in a range of -30°C to 50°C. - When Tg of the
acrvlic resin 1s extremely low, the peeling force between the adhesive layver and the
pressure sensitive adhesive layer becomes strong and thus pickup failure occurs in the
semiconductor chip.  Further, when Tg of the acrvlic resin 1s extremely high. the
adhesive force for fixing the semiconductor water may become insuftficient.

[0047]

Examples of a monomer constituting the acrvlic resin include (meth)acryviie acid
esters, for example, alkyl (meth)acrylate, in wineh the number of carbon atoms in an
alkvl group is in a range of 1 to 18, such as methvl (methacrvlate, ethyl (methjacrylate.
propyl imetlhacrviate, butyvl imethyacrvlate, or 2-ethvlhexyl (methjacrvlate:
(meth)acryiate having a cvelie skeleton such as eyveloalk vl (methiacrvlate, benzyl
(meth)acryvlate, isobornyl (methjacrylate. dicyvelopentanyl (methacrylate.

dicyclopenteny] (meth)acryviate, dicyelopertenvloxyvethvl (methjacrvlate, or mide
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(meth)acrvlate; hvdroxyl group-containing (methjacrvlate such as hydroxymethyl
(meth)acrylate, 2-hivdroxvethyvl (methjacryvlate. or 2-hvdroxypropyl (meth)aerylate: and
glveidyl group-containing (methjacrylate such as glveidyl (meth)acryvlate.

Further. an acrylic resin obtained by copolvmerizing a monomer such as acrvlic
acid. methacrylic acid. itaconic acid, vinvl acetate. acrvlonitrile, styvrene. or N-methylol
acrvlamide may be used as the acrvlic resin,

The monomer constituting the acrylic resin may be used alone or in combination
of two or more kinds thereof.

Further, in the present specitication, the concept of “(meth)acrylic acid™ includes
both of “acrylic acid™ and “methacrylic acid™ and the concept of “(meth)acrvlate”™
includes both of “acrvlate™ and “methacrvlate”.

(048]

The acrylic resin may have tunctional groups which can be bonded with other
compounds such as a vinvl group. a (methacrvlovl group. an amino group. a hvdroxyl
group. a carboxyl group. and an 1socvanate group.  The functional groups may be
bonded 1o other compounds through a crosslinking agent (1) described below or may be
directly bonded to other compounds without the crosslinking agent (). When the
tunctional groups of the acrvlic resin are bonded to other compounds., the reliability of
the semiconductor package using the dicing die bonding sheet tends to be increased.

[0049]

The content of the acryvlic resin i the solid content of the adhesive composition
is preferably 50% by mass or greater.  In this manner, 10 a case where the adhesive layer
is used for a process of collective curing at the time of resin sealing of the semiconductor
chip. the properties of the adhesive layer become preferable.  This is because wire

bonding 1s pertormed on the semiconductor chip before the resim sealing of the
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semiconductor chip is carried out during such a process. but the wire bonding can be
performed in a state in which a certain degree of hardness is maintained even when the
adhesive layer before curing 1s exposed to a high temperature.  That 1s. when the content
of the acrylic resin in the adhesive composition is relatively high, the storage modulus of
the adbesive laver ey en before thermal curing can be set o be high,  Therefore. even
when the adhesive laver 1s in a state of being uncured or semi-cured. vibration or
displacement of the chip at the time of wire bonding is suppressed and the wire bonding
can be stably performed.

Further, the content of the acrylic resin in the solid content of the adhesive
composition 1s more preferably in a range of 50% to 85% by mass.  When the content of
the acrylic resin 1s in such a range. casy-pickup properties of the semiconductor chip are
improved.

[0050]

In the present invention. in order to improve the easv-pickup properties by
improving the peeling properties of the adbesive laver and to suppress generation of
voids by the adhesive layer following the uneven surface of an adherend, a thermoplastic
resin other than an acrvlic resin (hereinafter. also simply referred to as a “thermoplastic
resin™) mav be used alone or a thernmoplastic resin and an acrylic resin may be vsed 1
combination as the binder resin (a).

The weight average molecular weight of the thermoplastic resin is preferably in
a range of 1000 to 100000 and more preferably 1n a range of 3000 to 80000.

The glass transition temperature { Tg) of the thermoplastic resin is preferably ina
range of -30°C to 150°C and more preferably in a range of -20°C to 120°C.

Examiples of the thermoplastic resin include a polvester resin, a urethane resin, a

phenoxy resin, polybutene, polvbutadiene, and polystvrene.
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TThe thermoplastic resin may be used alone or n combination of two or more
kinds thereot

[0S 1

There 1s a concern that the hardness at the time when the adhesive laver before
curing iy exposed (o @ high temperature is decreased and the wire bonding aptitude of the
adhesive layer in a state of bemg uncured er semi-cured is degraded while the
aboy e-described effects are obtmined using the thermoplastic 1esm Consequently, it is
preterable that the content of the acrvlic resin of the adhesive composition s set in
consideration of such influence.

[0052]

(Epoxy-baxed thermosetting resin (b))

I'he epoxy-based thermosetting resin (b) is tormed of an epoxy resin and a
thermosetting agent.

The epoxy-based thermosetting resin (b) may be used alone or in combination of
two or more kinds thereot’

[0033]

Specific kuowi examples of the epoxy resin include bi- v higher functional
epoxy compounds such as a polvtunctional epoxy resin, a biphenyl compound. bisphenol
A dighvaidyl ether. and a hydrogenated product thereof. an ortho-cresol novolak epoxy
resing & dicvelopentadiene type epoxy resin, a biphenvl tvpe epoxy resin, a bisphenol A
tvpe epoxy resin, a bisphenol F type epoxy resin, and a phenylene skeleton type epoxy
resin,

(0054

Further an epoxy resm having an unsaturated hydrocarbon group may be used as

the epoxy resin As the epoxy resin having an unsaturated hyvdrocarbon group., a
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compound formed by converting a part of an epoxy resin of a polvtunctional epoxy resin
to a group contaiming an unsaturated hvdrocarbon group may be exemplified.  Such a
compound can be produced by adding acrylic acid to an epoxy group for a reaction.
Further, as the epoxy resin having an unsaturated hvdrocarbon group. a compound in
which a group hay ing an unsaturated hvdrecarbon group is directly bonded to an
aromatic ring or the like constituting an epoxy resin may be exemplified.  The
unsaturated hvdrocarbon group is a polvmerizable unsaturated group. and specitic
examples thereof include an ethenyl group (vinyl group). a 2-propenyl group tallyl
group), an acryloyl group, a methacryloyl group. an acryvlamide group, and a
methacrvlamide group.  Among these. an acrylov] group is preferable.

I'he epoxy resin having an unsaturated hvdrocarbon group has Tugher
compatibility with an acryvlic resin than with an epoxy resin which does not have an
unsaturated hvdrocarbon group.  Theretore, the package reliability of the semiconductor
device i1s improved by using the adhesive composition which includes the epoxy resin
having an unsaturated hydrocarbon group.

[0055]

From the viewpoint of improving casv-pickup properties, an epoxy resin having
a high softening point or glass transition temperature 1s preferable as the epoxy resin.

[0056]

The number average molecular weight of the epoxy resin is not particularly
limited. but 1s preferably in a range of 300 to 30000, more preferably in a range of 400 to
10000, and particularly preferably in a range of 500 to 3000, from the viewpoint of
curing properties of the adhesive laver and the strength and the heat resistance thereot”
after curing.

The epoxy equivalent of the epoxy resin 1s preferably in a range of 100 to 1000
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¢ eq and more preferably in a range of 300 10 800 geq.

[0057]

‘The epoxy resin may be used alone or in combination of two or more kinds
thercof.

[0058]

The thermosetting agent functions as a curing agent with respect to the epoxy
resin.

As the thermosetting agent. a compound having two or more functional groups.
which reacts with an epoxy group. in one molecule may be exemplified.  Examples of
the functional group include a phenolic hvdroxyl group. an alcoholic hvdroxyl group. an
amino group. i carboxyv] group. and a group in which an acid group 1s made into an
anhvdride.  Among these. a phenolic hvdroxyl group. an amino group. and a group in
which an acid group s made into an anhvdride are preferable. a phenolic hydroxyl group
and an amine group are more preferable. and a phenolic hvdroxyl group is particularly
preferable.

[0059]

Examples of a phenoelic curing agent (curing agent having a phenolic hydroxyl
group) among examples of thermosetting agents include a polvfunctional phenol resin,
biphenol. a novolak tvpe phenol resin, a dicyelopentadiene-based phenol resin, and an
aralkyl phenol resin.

Among the examples of the thermosetting agent. dicvandiamide (DICY ) may be
exemplhified as an amine-based curing agent {curing agent having an anuno group).

[0060]

The thermosetting agent may include an unsaturated hydrocarbon group.

Examples of the thermosetting agent including an unsaturated hvdrocarbon
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group include a compound formed by substituting some of hvdroxyl groups ot a phenol
resin with a group having an unsaturated hydrocarbon group and a compound formed by
directly bonding a group having an unsaturated hyvdrocarbon group to an aromatic ring of’
a phenolic resin.  The unsaturated hydrocarbon group in the thermosetting agent is the
same as the unsaturated hvdrocarbon group in the epaoxy resin hay ing an unsaturated
hydrocarbon group described above,

[0061]

From the v iew point of improving easv-pickup properties. a thermosetting agent
having a high softening point or glass transition temperature is preferable as the
thermosetting agent.

[0062]

The number average molecular weight of the thermosetting agent is preferably
in a range of 300 to 30000, more preferably in a range of 400 to 10000, and particularky
preferably in a range of 500 to 3000.

[0063]

The thermosetting agent may be used alone or in combination of two or more
kinds thereof.

[0064]

The content of the thermosetting agent of the adhesive composition is preterably
n a range of 0.1 to 500 parts by mass and more preferably in a range of 1 to 200 parts by
mass with respect to 100 parts by mass ot the epoxy resin. When the content of the
thermosetting agent 1s extremely small, adhesiveness may not be obtained due to
msutficient curing. . When the content of the thermosetting agent 1s excessive, the
mwisture absorption rate of the adhesive layer is increased and thus the package

reliability may be decreased.
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[0065]

The content (total content of the epoxy resin and the thermosetting agent) of the
epoxy-based thermosetting resin (b) of the adhesive composition is preferably in a range
of 1 to 100 parts bv mass. more preferably in a range of [.5 to 75 parts by mass. and
partcularly preferably in a range of 2 10 60 parts by mass with respect to 100 parts by
mass of the binder resin (a).  When the content of the epoxyv-based thermosetting resin
(b} is 10 such a range. the hardness of the adhesive layer before curing tends to be
maintained and the wire bonding aptitude of the adhesive laver in a state of being
uncured or semi-cured is improved.  Further. easy-pickup properties of the
semiconductor chip are improved.

[0066]

(Dve (s))

The dve (s} 1s a dve described above.

It is preferable that the content of the dve (s) in the solid content of the adhesive
composition 18 the same as the content of the dve in the adhesive layer described above.

[0067]

In order to improve various physical properties. the adhesive layer may be
formed using the adhesive composition that contains the binder resin (a), the epoxy-based
thermosetting resin (b)), and the dve (s) and further contains other components which do
not correspond to the binder resin {a). the epoxyv-based thermosetting resin {b). and the
dye (s). as necessary.

Preferred examplies of other components contained in the adhestve composition
include an inorganie filler (¢), a curing accelerator (d). a coupling agent (e). a
crosshinking agent (1), other thermosetting resins (g) which do not correspond to the

epoxy-based thermosetting resin {b). and a general-purpose additive (h).
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(00681

(Inorganic filler (¢))

When the adhesive composttion further contains the inorganie filler (¢), the
coefficient of thermal expansion is ¢asily adjusted.  Further. the package reliability can
be improved by optimizing the cocfficient of thermal expansion of the adbesive laver
after curing with respect to the semiconductor chip, the metal, or the organic substrate.

In addition. the motsture absorption rate of the adbesive laver after curing can be
decreased when the adhesive composition further contains the inorganic filler {¢).

[0069]

Preferred examples of the inorganie filler (¢) include powder such as silica.
alumina. talc. calcium carbonate. titanium white, red oxide. silicon carbide. or boron
nitride: beads formed by spherodizing silica and the like: surface modified products of
silica and the like: single-crvstal tibers of silica and the like: and glass fibers.

Among these. it is preferable that the inorganic filler (¢) s a silica filler. an
alumina filler. or a surface modifier of these.

The inorganic filler (¢) may be used alone or in combination of two or more
kinds thereof.

[0070]

In a case where the inorganic filler (¢) is used. the content of the inorganic filler
(¢) in the solid content of the adhesiy e composition is preferably in a range of 1% to 80%
by mass.

[0071]

(Curig accelerator (d))

The curing accelerator (d) 15 used to adjust the curing rate of the adhesive

composttion.
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Preferred exampies of the curing accelerator (d) include tertiary amine such as
triethvlenediamine. benzyl dimethylamine, triethanolamine. dimethylaminoethanol. or
tnis(dimethylaminomethylphenol: imidazoles (imidazole in which one or more hydrogen
atoms are substituted with a group other than hydrogen atoms) such as
2-methshimidazole, 2-phenvlimidazole. 2-phenyl-4-methylimidazole.
2-phenyi-4.S-dibvdroxymethyvlimidazole, and
2-phenyl-d4-methvl-S-hvdroxymethylimidazole: organic phosphines (phosphine in which
one or more hvdrogen atoms are substituted with an organic group) such as
tributylphosphine. diphenviphosphine. and triphenvlphosphine: tetraphenyl boron salts
such as tetraphenylphosphonium tetraphenvlborate and triphenviphosphine
tetraphenylborate.

The curing accelerator (d) may be used alone or in combination of two or more
kinds thereot.

[0072]

In a case where the curing accelerator (d) 15 used. the content of the curing
accelerator (d) in the adhesive composition is preferably in a range ot .01 to 10 parts by
mass and more preferably in a range ot 0.1 1o | part by mass with respect to 100 parts by
mass of the epoxv-based thermosetting resin (b).  When the content of the curing
accelerator (d) 1s in such a range. the adhesive laver has excellent adhesion properties
under conditions of'a high temperature and a high hamidity and high package reliability
can be achieved even 1o a case of being exposed to severe reflow conditions.  When the
content of the curing accelerator (d) is extremely small, effects obtained by using the
curing accelerator (d) cannot be sufficiently obtained.  When the content of the curing
accelerator (d) s excessive, the curing aceelerator (d) with high polarity moves to an

adhesive mtertace side with an adherend and 18 segregated i the adhesive laver under the

L=
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conditions of a high temperature and a high hunudity.  Therefore. the rehability of the
package 1s decreased.

[0073]

(Coupling agent ()

The adbesiveness and adhesion properties of the adhesive laver to the adherend
can be improved by means of using, as the coupling agent (e). a coupling agent that has a
functional group reacting with an iorganic compound and a functional group reacting
with an organic functional group.  The water resistance can be improy ed without
impairing the heat resistance of a cured product obtained by curing the adhesive layer by
means of using the coupling agent (e).

[0074]

A compound having tunctional groups reacting with functional groups mcluded
in the binder resin (a) and the epoxy-based thermosetting resin (b) is preferable as the
coupling agent (¢).  Further. a silane coupling agent 1s desired as the coupling agent (e).

Preferred examples of the silane coupling agent include
w-glveidoxypropyltrimethoxysilane. v-glveidoxypropylmethyvldiethoxysilane,
B-(3.4-epoxvevclohexyhethyirimethoxysilane. y-{methacrvlexypropyl trimethoxvsilane,
v-anunopropyvltrimethoxysilane, N-6-(aminoethyl)-v-aminopropyvltrimethoxysilane,
N-6-(aminoethy])-y-aminopropylmethyidicthoxysilane.
N-phenvl-~aminopropvltrimethoxysilane. y-ureidopropyltricthoxysilane,
v-mercaptopropyltrimethoxvsilane, v-mercaptopropyvlmethyvldimethoxvsilane,
bis3-triethoxysilylpropyhtetrasulfane. methyltrimethoxvsitane, methyltriethoxysilane,
vinyvltrimethoxyvsilane, vinyltriacetoxysilane, and imidazolesilane.

The coupling agent {¢) may be used alone or in combination of two or more
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kinds thereof.

[0075]

In a case where the coupling agent (e) is used. the content of the coupling agent
(¢) of the adhesive composition is preferably in a range of 0.03 to 20 parts by mass. more
preferably in a range 0 0.05 (o 10 parts by mass, and particutarly preferably m a range off
0.1 to S parts by mass with respect to 100 parts by mass of the total content of the binder
resin {a) and the epoxy-based thermosetting resin (b).  When the content of the coupling
agent (¢) is extremely small. the abos e-described effects obtained by using the coupling
agent (¢) may not be obtained.  When the content of the coupling agent {e) 15 extremely
large. there is a possibility that outgas is generated.

[00706]

(Crosslinking agent (1))

In a case where the above-described acrvlic resin having a functional group that
can be bonded to other compounds such as an isocvanate group is used as the binder
resin (a). the crosslinking agent (1) used to bond the tunctional group to other compounds
for crosslinking can be used.  The imitial adhesive force and the cohesive force of the
adhesive laver can be adjusted by causing crosslinking using the crosslinking agent ().

Examples of the crosslinking agent (f) include an organic polvvalent isocvanate
compound and an organic polvvalent imine compound.

[0077]

Examples of the organic polyvalent 1socvanate compound include an aromatic
polvvalent 1socvanate compound. an aliphatic polyvalent isocyanate compound, an
alicyelic polwvwalent isocvanate compound. trimers of these compounds. an isocvanurate
product and an adduct product (reactant with a low-molecular active

hydrogen-containing compound such as ethvlene glveol, propylene ghveol. neopentyi
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glveol, trimethvlolpropane. or castor vil, for example. trimethylolpropane adduct
xvlvlene diisocvanate). and a terminal isocyvanate urethane prepolymer obtained by
reacting an organic polyvalent 1socyanate compound with a polyol compound.

[0078]

Specific examples of the organic polvvalent isocvanate compound include
2 d-rolvlene ditsocvanate, 2.6-tolvlene diisocvanate, 1 3-xvivlene diisocvanate.
[.4-xvlene diisocvanate. diphenvlimethane-4.4 diisocvante.
diphenvlmethane-2 4 -diisocyvanate, 3-methyldiphenylmethane diisocyanate,
hexamethylene diisocyanate, isophotone diisocvanate,
dicyclohexylmethane-4 .4 -ditsocyanate, dicyclohexylmethane-2 4 -diisocvanate, a
compound obtained by adding tolylene ditsocvanate or hexamethylene ditsocvanate to all
or some of hvdroxyl groups of polvols such as trimethvlolpropane, and lysine
diisocvanate.

[0079]

Examples of the organic polvvalent imine compound tnelude
N.N -diphenvlmethane-4.4°-bist 1 -aziridinecarbox vamide ),
trimethylolpropane-tri-f}-aziridinyl propionate. tetramethylolmethane-tri-{3-aziridinyt
propionate, and N N-toluene-2.4-bis( 1 -aziridinecarboxvamide primethviene melamine.

[0080]

In a case where an isocyanate-based crosshnking agent s used as the
crosslinking agent (), 1t 1s preferable to use a hyvdroxyl group-containing polvmer as the
acrylic resin serying as the bander resin (a).  In a case where the crosshinking agent ()
contains an isocyanate group and the acrylic resin contams a hydroxyl group, the
adhesive layer can be easily introduced to a cross-linked structure through a reaction

between the crosslinking agent (1) and the acrvlic resin.
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[0081]

In a case where the crosslinking agent () 1s used. the content of the crosslinking
agent (1) in the adhesive composition s preferably in a range of 0 01 to 20 parts by mass,
more preferably in a range of (1.1 to 10 parts by mass. and particularly preferably in a
range 0 0.5 to S parts by masy with respect 10 100 parts by nuass of the binder resin ().

[0082]

(Other thermosetting resins {i))

As other thermosetting resins (g). thermosetting resins which do not correspond
to the epoxy resin in the epoxy-based thermosetting resin (b) mav be used and examples
thereof include a thermosetting polvimide resin, a polvurethane resin, an unsaturated
polyvester resin, and a silicone resin.

[0083]

(General-purpose additive (h))

Examples of the general-purpose additive (h) include a plasticizer. an antistatic
agent. an antioxidant. a pigment. a dve. and a gettering agent which are known.

[0084]

(Solvent)

When the adhesive composition further contains a solvent. handleability
becomes excellent due to the dilution.

The solvent containing the adhesive composition is not particularly limited. and
preferred examples thereof include a hvdrocarbon such as toluene or xylene; an alcohol
such as methanol, ethanol. 2-propanol, isobutyl alcohol (2-methylpropan-1-ol). or
[-butanol: an ester such as ethy] acetate: a ketone such as acetone or methyl ethyl ketone:
an ether such as tetrahyvdrofuran: and an anude (compound having an annde bond) such

as dimethyltormamide or N-methyvipvrrolidone.
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The solvent contained 1 the adhesive composition may be used alone or tn
combination of two or more kinds thereof.

From the viewpoint of uniformly mixing respective components used for the
adhesive composition, it is preferable that the solyvent contained in the adhesive
composition is methyl ethyl ketone.

[0085]

The adhesive composition is obtained by blending the dye (s) with other
components used for constituting the adhesive layer.

The order of adding each component at the time of blending is not particularly
limited. and two or more components may be added at the same time.

A method of mixing each component at the time of blending is not particularly
limited and may be suitably selected from known methods such as a method of mixing
components by rotating a stirring bar or a stirring blade: a method of mixing components
using a mixer: and a method of mixing components by applving ultrasonic waves.

The temperature and the time at the time of adding and mixing components are
not particularly linuited as long as the blenced components do not deteniorate and may be
suitably adjusted. but the temperature thereof is preferably in a arrange of 153°C 10 30°C.

In a case where a solvent is used. the solvent may be used by being mixed with
any of blended components other than the solvent and diluting the blended components
1 advance or may be used by being maxed with these blended components without
diluting any of blended components other than the solvent in advance,

[0086]

The adhesiy e layer can be formed using the adhesive composition according to
the same method as the method used in the case where the pressure sensitive adhesive

laver 1s formed on the support base material deseribed above. o the case where the
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pressure sensitive adhiesive base material is used. typically. 1t is ditficult to directly coat
the pressure sensitive adhesis e laver with the adhesive composition.  For example. a
method of separately forming the adhesive laver and then adhering the adhesive layver to
the surface of the pressure sensitive adhesive laver, such as a method ot adhering the
adhesive laver, formed by coating the surface ol the peeling laver of the peeling material
with the adhesive composition and drving the surface. 1w the surface of the pressure
sensitive adhesive laver and removing the peeling material is preferable,

[Examples]

[0087]

Hereinafter, the present invention will be described in detail with reference to
specitic examples, but the present invention s not limited to the examples described
below.

[0088]

“Production of dicing die bonding sheet:

[Examples 1 to 6 and Comparative Examples | and 2]

(Production of adhesive composition)

Respective components with amounts listed in Table 1 were blended with each
other and diluted with methyl ethyl ketone, thereby obtaining an adhesive composition.

Abbreviations of respective components in Table | respectively have the
following meanings.

[0089]

- Binder resin (a)

(a)-1" acrylic resin (manufactured by TOYOCHEM CO. ITD., weight average
molecular weight of 300000, glass transition temperature of 97°C, formed by

copolymerization of methyl acrylate (95 parts by mass) and 2-hydroxy ethyl acrylate (5
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parts by mass))
Epoxy-based thermosetting resm (b)
(b)-11: cresol novolak type epoxy resin having acryvlovl group ("CNA-1477,
manutactured by Nippon Kayaku Co.. Ltd.)

(b)-21 aralky] phenol resin ("MIREX XLC-4L.7, manufactured by Mitsui

'h

Chemicals. Inc.)

- Filler (¢}

{¢)-1" methacry hic group-modified filler ("SO-C27 manufactured by Admatechs
Co.. Lid.. average particle diameter of 0.5 pm. product obtained by treating silica with

10 3-methacryloxypropy trimethoxystlane)

Couplimg agent (¢)

(eb-1: silane coupling agent ("MK Silicate MSEP2Y, manufactured by
Mitsubishi Chemical Comoration))

- Crosslinking agent (1)

15 (D-1: aromauc polyvalent 1isocvanate (“CORONATE L7, manufactured by
Nippon Polvurethane Industry Co | Lid.. tolvlene diisocyanate trimer adduct of
tumethyvlolpropane)

“PDve ()
(»)-1: solvent black 3 ("OIL Black 8607, manutactured by ORIENT

20 CHEMICAL INDUSTRIES CO. LTD.. oil-soluble disazo dyve)

(32 solvent red [8 ("Red TR-717. manufactured by Chuo synthetic Chemical
Co.. Lid.. oil-soluble disazo dyve)
(0090]

{Production of dicing die bonding sheet)
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A peeling-treated surface of a peeling sheet in which one surface of a film made
of polvethylene terephthalate was subjected to a peeling treatment was coated with the
adhesive composition obtained in the above-deseribed manner and then dried at 120°C
for 3 minutes. thereby forming an adhesive laver having a thickness of' 5 yum or 20 pim.
Further. the same peeling sheet as described above was adhered to the adhesive faver. so
as to produce two kinds of non-carrier films respectively having an adhesive laver with a
thickness of' S um and an adhesive laver with a thickness of 20 pm.

Next. the filmhaving an adhesive laver with a thickness of 20 pm among these
non-carrier films was used. one peeling sheet was peeled, and the adhesive faver was
transferred onto a pressure sensitive adhesive layer of a dicing tape (7G-5627,
manufactured by Lintec Corporation). thereby obtaining a dicing die bonding sheet.  In
the dicing tape. the color of the base material was white and the pressure sensitive
adhesive layver was colorless.

[0091]

“Fyvaluation of dicing die bonding sheet™

In regard to the dicing die bonding sheet obtained in the above-desenbed manner.
the visibility of the adhesive laver and the reliability of the semiconductor package were
evaluated according to the following method.

[0092]

(Color difference (Al) between base material and adhesive laver)

The Light transmittance of the dicing tape (“(G-3627. manufactured by Lintec
Corporation) and the adhesiye laver having a thickness of 5 un obtained in the
above-described manner was measured using a spectrometer ("UV-VIS-NIR

SPECTROPHOTOMETER UV-3600". manutactured by Shimadzu Corporation).
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Further, the light transmittance of the dicing tape was measured from the pressure
sensitive adhesive layer side. At this time. the light transmittance was measured using a
large sample chamber MPC-3100 attached to the spectraphotometer, without using a
built-in integrating sphere.

Further, 1¥ a*. and b* were respectively caleulated with respect to the dicing
tape serving as a base matertal and the adhesive layer from the measurement results of
the obtained light transmittance in conformity with JIS Z8781-4:2013, and then the cofor
difference (AE) was calculated based on Equation (1) above.  'The results are listed in
Table 1. The calculated results of [L*. a*_and b* of the adhesive laver are also listed in
Table 1. Further. L* of the dicing tape wes 46, a* thereof was 1.0, and b* thercof was
=29,

[0093]

(Visibility of adhesive layer)

Using a tape mounter (" Adwill RAD23007. manufactured by Lintec
Corporation}. a dicing die bonding sheet having an adhesive laver with a thickness ot 20
pm from among the dicing die bonding sheets of the examples and comparative
examples was attached to a polished surface of a drv-polished silicon wafer (a diameter
of 150 mm and a thickness of’ 75 pm) via the adhesive laver, and the silicon water was
fixed to a wafer dicing ring frame.  Next, a chip was obtained by dicing the silicon
water to have a size of § mm x 8 mm using a dicing device ("DFDOS T, manudactured by
DISCO Corporation).  During the dicing, the base material was cut from the surtace by
a depth of 20 jum.

[0094]

The above-described chip to which the dicing die bonding sheet was attached
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was picked up from the base material together with the adhesive layer of the dicimg die
bonding sheet.  Further. a circuit pattern was formed on copper foil (thickness of 18 pm)
of a copper fu1l clad laminate C"CCL-HLB30™, manutactured by MITSUBISHI GAS
CHEMIC AL COMPANY.INC.). and the chip provided with the adhesive [aver was
crimped onto a substrate through the adhesive laver under conditions of 120°C at 245 N
(250 gf} for 0.5 seconds using a substrate CLNOOTE-00T PCB (Au) AUS303™,
manufactured by CHINO GIKEN CORPORATION) formed by lammating a solder resist
on the cireust pattern ("PSR-4000 ALS3037. manufactured by TAIYO INK MFG €O
L1, Heremafier, atter a chip was obtained by tollow ing the same procedures as
deseribed above. the chip was picked up trom the base material together with the
adhesive faver of the dicing die bonding sheet and then the chip was turther crimped onto
the chip which was crimped onto the above-described substrate through the adhesive
laver using a dicing die bonding sheet having an adhesive laver with a thichness of 3 pm
from among the dicing die bonding sheets obtained in the above-described manner,
During this process. the color of the adhesive laver appearing in the space between the
ring frame and the water and the color of the picked-up site of the chip provided with the
adhesive laver were sisually observed, and then it was contitmed whether or not these
colors were ditferent from each other. in other words. it was confirmed whether the
transter of the adhesive laver 1o the chip was able to be visvally and clearls confirmed.
The results are histed in Table 1 In Table 1. ~"Yes™ indicates that the transter was
visually and clearly contirmed and “No™ indicates that the ranster was not visually and
clearly confirmed,

[0093]

(Reliability of semiconductor package)

The laminate of the substrate and the chip provided with the adhesive laver
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which was prepared at the time of evaluation of visibility of the adhesive laver described
above was heated at 1757C for [ hour using an oven.  Next. the laminate was taken out
of the oven, cooled to room temperature, sealed such that the sealing thickness thereof
became 400 pum using a mold resin (“KE-1100A837, manutactured by KYOCERA
Corporation) and a sealing device (“MPC-06M TriAl Press” manufactured by APIC
YAMADA CORPORATION). and then heated at 175°C for 5 hours so that the mold
resin was cured.  Next. the sealed laminate was attached to dicing tape (“Adwill
D-310T", manufactured by Lintec Corporation). and the resultant was diced to have a
size of 8§ mm x § mm using a dicing device ("DFD6S 7, manufactured by DISCO
Corporation). thereby obtaining a semiconductor package for evaluatmyg reliability,

[0096]

The obtained semiconductor package was allowed to stand under conditions of
857 at a relative humidity of 60% tor 168 hours so that the moisture was absorbed and
IR reflow was carred out three times under conditions of a maximum heating
temperature of 260°C" for a heating time of 1 minute using a reflow oven
("WI-15-20DNX tvpe™. manufactured by Sagamihara Industrial Promotion Foundation).

Subsequently, the cross section of the semiconductor package on which the IR
tlow was performied was observed to find out whether or not floating or peeling was
present in a bonded portion of the substrate and the semiconductor chip. it was
determined that the peeling was present in a case where peeling was observed in the
bonded portion by .5 mm or more.  Next. the number of semiconductor packages. in
which peeling was not observed. was counted with respect to 25 semiconductor packages.
Further. the presence of occurrence of package cracks was confirmed with respect to the

semiconductor packages on which the IR reflow was performed using a scanning
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ultrasonic flaw detector (“Hve-Focus™, manutactured by Hitachi Construction Machinery
Co.. Ltd.). The results are listed in Table 1. In Table |, “No™ indicates that package

cracks did not occur and “VYes” indicates that package cracks occurred.
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(0098)

As evident trom the resalts described above. when the adhesive lavers contained
a dve aia content of (019 10 § 3% hy mass in the dicing die bonding sheets of Fxamples
1 10 6. AE was in a predetermined range, the adhesive lavers had excellent visibility, and
the reliability of the ubtained semiconductor packages was high.

Meanwhile, since the adhesty e laver did not contain a dyve in a case of the dicing
die bonding sheet of Comparative Example 1. AE was out of the predetermined range and
the visibility of the adhesive laver was degraded.

Further, ina case of the dicing die bonding sheet of Comparative Example 2. AL
was out of the predetermmed range and the visibility of the adhesive laver was degraded
even though the adhesive laver contained a dve. Moreover, since the content of the dve
in the adhesive Javer was extremiely large. peeling was trequently observed in the bonded
portion of the substrate and the semiconductor chip m the obtained semiconductor
package and package cracks also occurred.  Theretore. the rebability was low.
Industrial Applicability

[0099]

be present imvention can be applied to production of semiconductor ¢hips or

the like.
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CLAIMS

1. Adicing die bonding sheet comprising:
an adhesive layer. which contains a dye. on a base material.

5 wherein the content of the dve in the adhesive layer is 8.3%0 by mass or fess, and
the color difference between the base material and the adhesive laver in the

[*a*D* color coordinate svstem is in a range of 30 to 53,

2. The dicing die bonding sheet according to claim 1.

10 wherein the dve 1s a disazo dye.

3. The dicing die bonding sheet according to claim 1 or 2.
wherein the dye does not contain metal atoms or metal ions in the structure

thereot,



