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IITLE
WAFER DICING/BONDING SHEET AND PROCESS FOR PRODUCING

SEMICONDUCTOR DEVICE

EIELD OF THE INVENTION

The present invention relates to a wafer bonding sheet
for use in the process in which a plurality of
semiconducting integrated circuits formed on a
semiconductor wafer, for example, a silicon wafer are diced
into individual separate semiconducting integrated
circuits, i.e., IC chips (also referred to as "chips" or
"dies") and the IC chips aré mounted on, for example, a
lead frame for package and relates to a process for'
producing a semiconductor device which includes the above

process.

BACKGROUND OF THE INVENTION
a sgmiconductor wafer of, for exampleJ silicon or

gallium arsenide is produced in the form of a large
diameter. This wafer is cut and separated (diced) into IC
chips and is subjected to the subsequent die bonding step
(also referred to as "mounting step") in which the IC chips
are mounted bn a lead frame for package. In this process,
the semiconductor wafer undergoes dicing, cleaning, drying,
expanSion and pickup steps in the stéte of being attached
to an adhesive sheet, and transferred to the subsequent die

bonding step.
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Adhesive sheets which are intended for use in the
processing steps of wafers, from the dicing step up to the
pickup step, are desired to have an adhesive force
sufficient to retain wafers and/or chips thereon in the
course from the dicing step up to the expanding step, but
in the pickup step, they are desired to only retain an
adhesion force of such an exteht that no adhesive remains
on the picked-up wafer and/or chips.

In the die bonding step, the picked up IC chips are
fixed on IC chip mount zones (simply, moﬁnt zones) of a
lead frame by means of an IC chip bonding.adhesivé such as
an epoxy adhesive, a polyimide adhesive or a silver paste
which is fed in the form of a viscpus liquid to form an
adhesive coat on the mount zones, followed by befng
subjected to the wire bonding step and resin mold step,
thereby obtaining a semiconductor device. However, when
the size of each of the IC chips is very small, it is
difficult to uniformly apply an éppropriatf amount of
adhesive with the use of the above liquid adhesive, so that
the adhesive outflows the IC chips. On thé other hand,
when the size of each of the IC chips is very large, the
use of the above liquid adhesive has encountered the
problems such thaﬁ the amount of.the adhesive is short to
thereby disenable bondiné which ensures a satisfactéry
bonding strength. In recent years, the degree of
integration of each semicqnductor chip tends to increase,
so that the chip tends to.have an enlarged surface area and

the wiring tends to become fine and a multilayer. On the
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other hand, the package in which the chips are accommodated
tends to become miniaturized and thinner so that the mount
on a printed wiring boafd can be conducted in high density.
The obtained thin package with an enlarged surface area has
encountered the problems sﬁch that the therﬁal shock and
hot moisture resistances are poo? and the package is likely
to crack in the surface mount step, as compared with that
of the prior art.

A film adhesive of a polyimide type resin having
excellent heat resistance has been proposed for use in the
bonding of IC chips to the lea& frame. Further, it has
been proposed to employ a dicing sheet comprising a
substrate film and, detachably laminated thereto, such an
adhesive for bonding of IC chips, which dicing sheet can
simultaneously be used in dicing and die bonding.

However, the use of the polyimide adhesive in the
above dicing sheet has encountered the limitation in
employable substrate film because the solvgnt component of
the pquimide adhesive has high boiling point and high
polarity. Further, the above substrate film is generally
so hard that the expansion thereof is not easy. Thus, it
is difficult to enlarge the IC chip spacinq.witp the result
that erroneous operation is occasionally caused in_the

pickup of IC chips.

OBJECT OF THE JINVENTION
The present invention has been made in the above

situation of the prior'art. It is an object of the present
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invention to facilitate the expansion of the wafer
dicing/bonding sheet in which a polyimide adhesive is used.

Another object of the present invention is to prbvide a

- process for producing a semiconductor device in which

package cracking is hardly occurred.

SUMMARY OF THE INVENTION

The wafer dicing/bonding sheet of the present
invention is composed of

a sheet for expanding process comprising a soft film
and, formed thereon, a pressure sensitive adhesive laver,
ahd

a polyimide bonding sheet comprising a processingﬁfilm
for pdlyimide type resin and, formed thereon, a ﬂolyimide
adhesive'layer.

The first process for producing a semiconductor device -
according to the preéent invention Comprises the steps of:

cpnducting a thermocompression bondiqg of a
semiconductor wafer to a polyimide adhesive layer of thé
wafer dicing/ﬁonding éheet which is composed of

a sheét for expanding process comprising a soft film
and, formed thereon, a pressure sensitive adhesive layer,
and a poiyiﬁide bonding sheet comprising a processing film
for polyimide type resin and, formed thereon, the polyimide
adhesive layer;

dicing the semiconductor wafer into IC chips;

expanding the wafer dicinq/bonding sheet so as to

enlarge IC chip spacings;
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peeling from the processing film for polyimide type
resin the IC chips having the polyimide adhesive iayer
sticking thereto on their backs; and

placing the IC chips on a lead frame in a manner such
that the polyimide adhesive layer is ihterposed between the
IC chips and the lead frame to thereby bond the IC chips to
the lead frame.

The second process for producing a semiconductor
device according to the present inventioh'cbmprises the.
steps of:

conducting a thermocompression bonding of a
semiconductor wafer to a polyimide adhesive layer of a
polyimide bonding sheet which comprises

a processing film for polyimide type resin and, formed
thereon, the polyimide adhesive layer;

attaching a ‘sheet for expanding process comprising a
soft film and, formed thereon, a pressure sensitive
adhesive léyer to the polyimide bonding sheet in a manner
such that the pressure sensitive adhesive layer contacts an
exposed surface of the processing film for §olyimide type
resin of the polyimide bonding sheet;

dicing the semiconductor wafer into IC chips;

expanding the sheet for expanding process so as to

| enlérge IC chip spacings;

peeling from the processing film for polyimide type
resin the IC chips having the polyimide adhesive layer

sticking thereto on their backs; and
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placing the IC chips on a lead frame in a manner such
that the polyimide adhesive layer is interposed between the
IC chips and the lead frame to thereby bond the IC chips to
the lead frame. |

In the present invention as descfibed above, it is
preferred that the procéssing film for polyimide type resin
as a constituent member of the polyimide bonding sheet be
made from a resin having a melting point of 230°C or
higher, prefefably, 250 to 300°C. The processing film for
polyimide type resin is preferred to have a surface tension
of less than 40 dyn/cm . In particular, in the present
invention, it is preferred that the processing film for
polyimide type resin be composed of a polyethyleqe'f
naphthalate.resin.

Further, in the present invention, it is preferrgd
that the pressure sensitive adhesive layer have.a surface
area which can be supported by a wafer dicing ring frame
and the polyimide adhesive layer have an optside diameter
which is smaller than an inside diameter of the wafer

dicing ring frame.

BBIEE_DESQBIRIIQN_QE_IHE_DBAEIHQ
Fig. 1 is a sectional view of the wafer dicing/bonding
sheet of the present invention:

Fig. 2 shows the state of fixing the wafer

,diéing/bonding sheet by means of a ring frame;

Fig. 3 shows the state of being about to fix the

polyimide bonding sheet having a silicon wafer attached
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thereto by thermocompreséion bonding on the sheet for
expanding process;

Fig. 4 shows;the state of dicing the silicon wafer;
and

Fig. 5 shows the state of picking up the IC éhips

after expanding the wafer dicing/bonding sheet.

DETAILED DESCRIPTION OF THE INVENTION

The wafer dicing/bonding sheet, process for producing
a semiconductor device, polyimide bonding sheet and
processing film for polyimide type resin according to the
present invention will be described in detail below.

Referring to Fig. 1, the wafer dicing/bonding sheet 10
Qf the present invention is composed of

a sheet for expanding process 8 comprising a soft film
i and, formed thereon, a pressure sensitiye adhesive layer
2, and |

the.polyimide bonding éheet 7 compris}ng a processing

film for polyimide type resin 3 being formed on the

‘pressure sensitive adhesive layer 2 and, formed thereon, a

polyimide adhesive layer 4. Before the use of the wafer
q}cing/bonding sheet 10 of the present invention, a release .
film may be laminated to the upber surface thereof in order
to protect the pressure sensitive adhesive layer 2 and the
polyimide adﬁesive layer 4. |

The configuration of the wafer dicing/bonding sheet of

the present invention is not particularly limited, and, for
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example, the wafer dicing/bondihg sheet may have the form
of a tape or a label.

The soft film 1 as a constituent member of the sheet
for expanding process 8'is.composed of a resin film which
is extensible in not only the direction of the length but
also the direction of the width. Although various resin
films are available, it is preferred that the Young's
modulus thereof be not greater than 1.0 x 104 kg/cm?,
especially, in the range of 5.0 x 10! to 5.0 x 103 kg/cm2.

Examples of such soft film 1 include a film of
polyethylene, polyvinyl chloride, polybutene,
polybutadiene, polyurethane, polyester, polyamide,
ethylene/vinyl acet%te copqumer, ethylene/ (meth)acrylic
acid copolymer, ethylene/methyl (meth)acrylate co;olymer,
ethylene/ethyl (meth)acrflate copolymer or the like. The
soft film 1 may also be a laminate of at least two films

selected from among the above. The thickness of the soft
film 1 generally ranges from about 10 to 390 Hm,
preferébly, from about 50 to 200 um;

The pressure sensitive adhesive layer 2 as a
constituent member of the sheet for expanding process 8
holds the processing film for polyimide type resin 3 to
adhere to the soft film 1 during the dicing and pickup
steps. By adjusting the surface areas of processing film
for polyimide type resin 3 and polyimide adhesive layer 4
being smaller than the inside diameter of the ring frame,
it is possible to detachably support the ring frame on the

pressure sensitive adhesive layer 2.
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The pressure sensitive adhesive layer 2 can be
composed of various conventional pressure sensitive
adhesives suqh as acrylié, rubber, polyurethane, silicone
and polyester adhesives. Among them, acrylic adhesive is
preferred from the viewpoint, for example, that the control
of adhesion characteristics is easy. |

The acrylic pressure sensitive adhesive comprises an

-acrylic copolymer as a principal component.

The acrylic copolymer is generally obtained by
copolymerizing a (meth)acrylic ester monomer having an
alkyl group of 1 to 18 carbon atoms as a main monomer with
a monomer having a functional group such as hydroxyl,
carboxyl or amino or other copolymerizable monomer.

Although the molecular weight of the acrylic copolymer
is not particularly limited, the weight average molecular
weight thereof generally ranges from 1.0 x 105 to 1.0 x
106, preferably, from 4.0 x 105 to 8.0 x 10S5.

The adhesive and cohesive forces of the acrylic
pressure sensitive adhesive'having a functional group can
be controlled by adding an appropriate crosslinking agent.
This crosslinking agent may be, for example, a polyvalent
isocyanate compound, a polyvalent epoxy compound, a
polyvalent aziridine compound, a metal chelate compound or
the like.

The above component of the pressure sensitive édhesive
can be used singly or the combination of two or more |
components; Further, additives such as a tackifier and a

filler may be added to the pressure sensitive adhesive.
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The thickness of the pressure sensitive adhesive layer

2 is preferred to range from 1 to 50 um, especially, from 5

to 30 pm.

The processing film for polyimide type resin 3 as a
constituent member of the polyimide bonding sheet 7 is
preferably made from a lieat résistant resin. The melting
point of the above resin is preferably at least 230°C,
still preferably, 250 to 300°C and, yet still preferably,
260 to 280°C. The surface tension of the processing f£ilm
for polyimide type resin 3 is preferred to be less than 40
dyn/cm:, especially, 30 to 40 dyn/cm-. It is desired that
the below described polyimide adhesive layer 4 be formed on
the surface having the above surface ténsion. The '
enmployment of the surface tension of 30 to 40 dyﬁ/cml
ensures excellent transferability of the polyimide adhesive
layer 4 from the processing film for polyimide type resin 3
and excellent chip retention at the use in dicing.

Examples of such processing film for ?olyimide type
resin 3 include a film of polyethylene naphthalate,
polyethylene terephthalate, polybqtyléne terephthalate;
polyimide, pblyether-imide,_pdlyaramid, polyether-ketone,
polyether-ether-ketone, polyphenylene sulfide or the like.
The processing film for polyimide type resin 3 may also be
a laminate of at least two films selected from amonq the
above or a laminate of a film selected frém among the above
and another film. Of them, the use of a polyethylene

naphthalate film is especially preferred.
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The thickness of the processing film for polyimide
type resin 3 generally ranges from about 10 to 300 um,

preferably, from about 16 to 100 um, although depending on
the type of the material thereof. For realizing the above
surface tension value, it is preferred to subject one side

of the processing film for polyimide type resin 3 with a

‘release treatment and dispose the polyimide adhesive layer

4 on the surface having been subjected to the release
treatment.

The above release agent used in the release treatment
is, for example, an alkyd, a silicone, a fluorinated, an
unsaturated polyester, a polyolefin or a wax release agent.
Of these, alkyd, silicone and fluorinated release agents
are preferred because of their_superior heat resistances.
The alkyd release agent is especially preferred because its
adherenée to the processing film for polyimide type resin
as a substraté is high and the regulatioq of the surface .
tension is easy. .

In the release treatment of the surface of the
processing film for polyimide type resin 3 with the use of
the above release agent, the release agent as it is without
the use of any solvent or after being diluted with a
solvent or emulsified is apblied by means of a gravure
coater, a Mayor bar coater, an gir knife coater, a roll
coater or the like and cured at ordinary temperature or
raised temperature or with electron beam radiation.

Alternatively, a laminate may be formed by the use of a wet
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lamination, a dry lamination, a hot melt lamination, a melt
extrusion lamination or a coextrusion technique.

The use of the above processing film for polyimide

type resin 3 avoids the direct contact of the below

described polyimide adhesive layer 4 with the pressure
sensitive adhesive layer 2, so that component migration can
be prevented therebetween to thereby reduce package
cracking in the semiconductor device as a final product.

The polyimide typé resin used in the polyimide
adhesive layer 4 as a constituent member of the polyimide
bonding sheet 7 includes a polyimide resin itself and a
precursor of polyimide resin. The polyimide resin has an
imide bond in its side chain or main chain. The précursor
of polyimide resin is those giving the above polyimide
resin at the final bonding stage. Examples of sucﬁ
polyimide type reéin include a polyimide resin, a
polyisoimide resin, a maleimide resin, a bismaleimide
resin,:a polyamide-imide resin, a polyethe;-imide resin and
a polyimide-isoindoloquinazolinedionimide resin. These.
resins may be used either individually or in combination.
Of them, a polyimide type resin is especially preferred.

The molecular weight of the polyimide type resin is

preferred to range from 10,000 to 1,000,000,.especiélly,'
from about 50,000 to 100,000.

A thermoplastic polyimide type resin having no
reactive functional group and a thermosetting polyimide
type resin which undergoes an imidation reaction upon

heating are available and both may be used in the-présent
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invention. 1In the use of the thermosetting polyimide type
resin, a temporary bonding is first effected with the use
of the resin in a semicured stage (generally known as "B.
stage”) and then a thermal curing is performed to thereby
convert the adhesive layer into a polyimide. Thus, the
bonding step is comﬁleted.

The polyimide adhesivé may comprise another polymer or
oligomer or a low molecular weight compound in addition to
the polyimide type résin. Examples of such additives
include various polymers and oligomers such as epoxy,
amide, urethane, amic acid, acrylic and silicone resins and
nitrogen-containing organic éompounds such as
triethanolamine and O,®-bis(3—amino-propyl) polyethyleﬁe
glycol ether.

A solvent which can uniformly dissolve or disperse the
above compohents can be used in tﬁe preparation of a
composition of the polyimide adhesive. This solvent is.nqt
particularly limited as long as it can uniformly dissolve
or disperse the above materials, and examples of such
solvents include dimethylformamide, dimethylacetamide, N-
methylpyrrolidone, dimethyl sulfoxide, diethylene glycol
dimethyl ether, toluene, benzene, xylene, methyl ethyl
ketone, tetrahydrofuran, ethyl_cellosolve, dio#ane,
c&clopentanone and cyclohexanone. These may be used either
individually or in combination.

The thickness of the polyimide adhesive layer 4 is
preferred to range from about 1 to 50 um, especially, from

about 5 to 20 um.
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The wafer dicing/bonding sheet 10 of the present

invention comprises the sheet for expanding process 8 and,

fixed thereto, the polyimide bonding sheet 7. Concretely,

the wafer dicing/bonding sheet 10 is obtained by piling the
soft film 1, pressure sensitive adhesive layer 2,
processing film for polyimide type resin 3 and polyimide
adhesive layer 4 one upon another in this order. Aalso, the
wafer dicing/bonding sheet 10 can be produced by separately
preparing a laminate (sheet for expanding process 8) of the
soft film l.and the pressure sensitive adhesive layer 2 and
a laminate (polyimide bonding sheet 7) of the processing
film for polyimide type resin 3 and the polyimide adhesiﬁé
layer 4 and then piling the laminates one upon th? 6thér.

In the wafer dicing/bonding sheet 10 of the present
invention, it is preferred that the surface area of the
pressure sensitive adhesive layer 2 be made larger than
that of the processing film for polyimide type resin 3 to
thereby expose part of the pressure sensitjive adhesive
layer 2, as shown in Fig. 1. The exposed part of the
pressure sensitive adhesive layer 2 is used to bond the
ring frame 5 for fixing the sheet 10 at the time of dicing,
as shown in Fig. 2.

That is, in the wafer dicing/bonding sheet 10 of the
present invention, it is preferred that the pressure
sensitive adhesive layer 2 have a surface area which can be
supported by a wafer dicing ring frame 5 and the polyimidé
adhesive layer 4 have an outside diameter which is smaller

than an inside diameter of the wafer dicing ring frame 5.
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In this wafer dicing/bonding sheet 10,.the outside diameter
of the processing film for polyimide type resin 3 is
identical with or larger than the outside diameter of the
polyimide adhesive layer 4 and is smaller than the inside
diameter of the ring frame.

A wafer can be bonded at an adhesive strength of,
preferably, at least 100 g/25 mm and, still preferably, at
least 400 g/25 mm onto the wafer dicing/bonding sheet of
the present invention by a thermocompression bonding which
is conducted at about 100 to 300°C, preferably, about 120
to 150°C under a pressure of about 1 to 10 kg/cm2,
preferably, about 1 to 4 kg/cmZ.

The process for producing a semiconductor device
according to the present invention will be described below.

In the first process for producing a sehiconductor
device according to.the present invention, initially, the
bonding sheet 10 is fixed on a dicing apparatus by means of
the fing frame 5, and a tﬁermocompfession bonding of one
side of a silicon wafer 6 is conducted to the polyimide

adhesive layer 4 of the bonding sheet 10. The

- thermocompression bonding is conducted under the above
conditions. Subsequently, the above silicon wafer 6 is cut

into IC chips by the use of cutting means such as a dicing

saw (refer to Fig. 4). The cutting depth is determined
taking into account the thiékness of the silicon wafer 6,
the polyimide adhesive layer 4, the processing film for
polyimide type resin 3 and the dicing saw wear.

Thereafter, the bonding sheet 10 is expanded so that the IC
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chip spacings are enlarged to thereby facilitate the pickup
of IC chips, as shown in Fig. 5. The pickup of IC chips
enables peeling from the processing film for polyimide type
resin 3 the IC chips in the state of having the cut
polyimide édhesive layer sticking thereto on their backs.
That is, the adhesive strength between the IC chips and the
polyimide adhesive iayer is greater than that between the
polyimide adhesive layer and the processing film for
polyimide type resin, so that the IC chips can be peeled in
the state of having the polyimfde adhesive layei sticking
thereto on their one sides from the processing film for
polyimide type resin. |

In the second process for producing a semicondictor
device according to the present invention, a pol;imide
bonding sheet 7 comprising a heat resistant proceésing film
for polyimide type resin 3 and, formed thereon, a polyimide
adhesive layer 4 and a sheet for expanding process 8

compriging a soft film 1 and, formed thereon, a pressure

‘sensitive adhesive layer 2 are separately provided.

Subsequently, referring to Fig. 3, a thermocompression
bonding of a silicoh wafer 6 is conducted to the polyimide
adhesive layer 4 of the polyimide bonding sheet 7. The
thermocompression bonding is conducted under the above
conditions. Thefeafter, the processing fiim for polyimidg
type resin 3 of the polyimide bonding sheet 7 attached by
thermocompression bonding to the silicon wafer 6 is fixed
on the sheet for expanding process 8, and these are fixed

by means of the ring frame 5. The resultant assembly is



10

15

20

25

17

subjected to the same dicing, expansion and pickup steps as
in the above first process.

The resultant IC chips having the polyimide adhesive
layer sticking thereto are placed on a lead'frame in a
manner such that the polyimide adhesiﬁe layer is interposed
between the IC chips and the lead frame. Prior to or
immediately after the placing of the IC chips, the lead
frame is heated at, generally, 100 to 300°C and,
preferably, 150 to 250°C for a period'of, generally, 1 sec
to 60 min and, preferably, 1 sec to 1 min. This heating
fuses or cures the polyimide type resin with the result
that the IC chips can firmly be bondéd to the lead frame.

The bonding sheet of the present inventioh can be
utilized in not only the above use but also the bonding of

a semiconductor compound, a glass, a ceramic, a metal, etc.

EFFECT OF THE INVENTION

In the present invention, the wafer dicing/bonding
sheet including the polyimide adhesive layer can easily be
éxpanded. The.present invention provides the wafer
dicing/bonding sheet which can be used as a dicing tape at
the time of dicing, can be mounted as an adhesive on the
back of a wafer, ensures high adhesive strength in the
bonding of, for example, the lead frame and is provided
with the polyimide adhesive layer gxhibiting excellent heat
resistance and aging resistance after the die bonding
thereof. Further, the pfesent invention enables reducing

material loss at the use of the polyimide adhesive and
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enables forming an adhesive layer with uniform thickness.
Moreover, the thermal and mechanical damages which the
wafer is likely to suffer from can be avoided at the
transfer of the polyimide adhesivé layer to the wafer.
Still further, the present invention provides the polyimide
bonding sheet and processing film for polyimide type resin
which can suitabl& be used in the above wafer bonding sheet
and process for producing a semiconductor device. Still
further, the present invention provides the process for
producing a semiconductor device by which package cracking

is hardly occurred.

EXAMPLE .,

The present invention will further be illust?ated
below with reference to the following Examples which in no
way limit the scope of thg invention.

In the following Examples and Comparative Examples,

the "expansion ratio", "ratio of package crack", "quantity

of scattered chips® and "chip peeling strength" were

evaluated in the following manners.
Expansion ratig:

A 4-inch silicon wafer was fixed to the polyimide
adhesive surface of a wafer dicing/bonding sheet by a
thermocompression sonding.(140°c, 2.0 kg/cm?), and a ring
frame was fixed on the pressure sensitive adhesive layer of
the wafer dicing/bonding sheet. Then, a full cut dicing
was performed to a depth of the processing film for

polyimide.type resin of the wafer dicing/bonding sheet
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according to the common procedure to thereby effect
splitting into 10 mm x 10 mm IC chips, and the outside
diameter of the split wafer (transverse direction = X, .
longitudinal direction = Y) was measured.

Thereafter, an expansion was conducted by drawing as
much as an expansion length of 17 mm, so that the wafer (IC
chip spacing) was expanded. The outside diameter of the
expanded wafer was measured, and the ratio of expansion of
the outside diameter of thé wafer by the expansion was
calculated by the following formula:

outside diameter of wafer
after expansion
expansion ratio (%) = x 100

outside diameter of wafer
before expansion.

Ratio of package crack:

Chips were pickéd up from the wafer dicing/bonding
sheet after dicing and mounted on a lead frame. Bonding
was conducted and a high pressure sealing was effected with
the use of a preselected mold resin (bipheﬁyl type epoxy
resin). This resin was cured by heating at 175°C for 6 hr,
so that packages were completed. The packages were allowed
to stand still in an 85°C x 85% RH atmosphere for 168 hr. |
Thereafter, a vapor phase soldering (VPS, duration: 1 min)
was conducted at 215°C thrice, and whether or not the
sealing resin cracked was inspected by a scanning acoustic
tomography (SAT). The ratio of the number of cracked
specimens to the sum.of input test specimens was determined

and expressed as "ratio of package crack”.
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The number of séattered chips (including irregular
pieces at peripheral portions) was counted after the dicing
into each chip size.

After dicing the wafer adhered on the dicing/bonding
sheet into each chip size, the sheet for expanding process
of the dicing/bonding sheet was fixed on 10 mm—-thick glass
plate by means of a pressure sensitive adhesive double
coated sheet. A vertical hanging jig was fixed to a diced
chip surface with the use of an instantaneous adhesive. A
nylon loop was fixed to a cross head part of Instron mpdel
no. 4204 universal tester (manufactured by Instron
Corporation) and interlocked with a hooked part of the
above jig. Then, the tester was operated at a cross head
speed of 500 mm/min to thereby,effth veftical peeling.
The maximum of applied force was determined and expressed

as "chip peeling strength". . : ¢

Example 1

A soft polyvinyl chloride film (100 um thick) being
extensible in both the direction of the length and the
direction of the width as a séft film was coatéd with an
acrylic préssure sensitive adhesive (solid contents coating
thickness: 10 pm) to provide a pressure sensitive adhesive
laygr, thereby obtaining a sheet for expanding process.
Separately, the treated surface of a polyethylene

naphthalate film treated with an alkyd release agent
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(thickness: 25 um, melting point: 272°C, surface tension:

34 dyn/cm?) was coated with a solution of thermoplastic

poiyimide adhesive in cyclohexanone (coating thickness: 10
pum) and dried (140°C, 3 min), thereby obtaining a polyimide
bonding sheet. The polyimide bonding sheet was laminated
to the sheet for expanding process in a manner such that
the untreated surface of the polyethylene naphthalate film

contacted the pressure sensitive adhesive layer. Punching

was performed so that the sheet for expanding process and

the polyimide bonding sheet were formed into concentric
circles of 207 mm and 120 mm in diameter, respectively.
Thus, a wafer dicing/bonding sheet was obtained. A si;icon
wafer was fixed to the bonding sheet by a thermocompression
bonding (140°C, 30 sec) and fixed by a ring frame. Then,

the dicing, expansion and IC molding were carried out

according to the common procedure. In the dicing, no

scattering of IC chips occurred.

Thereafter, the expansion ratio, ratid of package
crack, quantity of scattered chips and chip peeling
strength were méasured in the above manners. The results

are given in Table 1.

Example 2

The same procedure as in Example 1 was repeated except

that an ethylene/vinyl acetate copolymer £ilm (100 Hm

thick) being extensible in both the direction of the length
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and the direction of the width was used as the soft film.

The results are given in Table 1.

Example 3

The same procedure as in Example 1 was repeated except
that a polyethylene naphthalate film treated with a
silicone release agent (thickness: 25 um, melting point:
272°C, surface tension: 30 dyn/cm-) was employed in place
of the polyethylene naphthalate film treated with an alkyd
release agent (thickness: 25 um, melting point: 2729°C,
surface tension: 34 dyn/cm-). The results are given in

Table 1.

Example 4

The same procedure as in Example 1 was repeated except
that a polyethylene terephthalate film treated with a
silicone release agent (thickness: 25 Um, melting point:
256°C, . surface tension: 30 dyn/cm-) was employéd in place
of the polfethylene naphthalate film treated with an alkyd
release agent (thickness: 25 um, melting point: 272°C,-
surface tension: 34 dyn/cmﬁ). The results are given in

Table 1.

Example 5

The polyimide bonding sheet employed in Example 1 was
punched into a circle 6f 120 mm in diameter, and a 4-inch
silicon wafer was fixed to the above polyimide bonding

sheet by a thermocompression bonding (140°C, 2.0 kg/cm2) in
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a manner such that the b#ck of the silicon wafer contacted
the adhesive surface of the polyimide bonding sheet. Thus,
a wafer provided with bonding sheet was obtained.

Separately, the sheet for expanding process employed
in Example 1 was punched into a circle of 207 mm in
diameter and bonded to the polyethylene naphthalate film
face of the above polyimide bonding sheet having the
silicon wafer fixed thereto.

Thereafter, the resultant laminate was fixed by a ring
ffame, and the dicing, expansion and IC molding were

carried out according to the common procedure. 1In the

dicing, no scattering of IC chips occurred.

Thereafter, the expansion ratio, ratio of packége

crack, quantity of scattered chips and chip peeling

—
-

strength were measured in the above manners. The results

. ~———

are given in Table 1.

Comparative Example 1 <
The treated surface of polyethylene terephthalate film
treated with a silicone release agent (trade name: SP
PET3811,.produced by Lintec Corporation) was coated with a
solution of thermoplastic polyimide adhesive in
cyclohexanone (coating thickness: 10 pm) and dried (140°C,
2 min). The resultant laminate was punched so that a .
polyimide bonding sheet having.the form of a circle of 120
mm in diameter was obtained. Subsequently, a 4-inch

silicon wafer was fixed to the above polyimide bonding

sheet by a thermocompression bonding (140°C, 2.0 kg/cm?) in
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a manner such that the back of the silicon wafer contacted
the adhesive surface of the polyimide bonding sheet. Thus,
a wafer provided with bonding sheet was obtained.

The polyethylene terephthalate film treated with the
release agent was peeled from the abové wafer provided with
bonding sheet, thereby obtaining an adhesive-coated wafer.
This adhesive-coated wafer was adhered on a sheet for
expandihg process of 207.mm in diameter comprising a soft

polyvinyl chloride £film (100 pm thick) having one side

thereof coatgd with an acrylic pressure sensitive adhesive
(coating thickness: 10 pm) in a manner such that the
polyimide adhesive contacted the acrylic pressure sensitive
adhesive, thereby fixed by a ring £rame. The obtaiﬁedf
product was diced and expanded according to the common
procedure. In the dicing, no scattering of IC chips
occurred. However, all the input test specimens suffered

from package cracking.

Comparative Example 2

A soft polyvinyl chloride film (100 pm thick) Qas‘
coated with a solution of thermoplastic polyimide édhesive
in cyclohexanone and dried (140°C, 2 min). In the drying,
the soft polyvinyl chloride film suffered from thermal
deformation. Even when vacuum dfying was performed, the
soft polyvinyl chloride film suffered from swelling and
deformation. Thus,'a wafer dicing/bonding sheet could not

be obtained.
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Table 1
Quantity of _ Chip peeling Expansion ratio | Ratio of
scattered chips strength (%) package
' ' crack
3nm O 110mmO | 3mm O | 10mm D X Y | 10 gm0
Ex. 1 0 0 250 840 105 105.3 0/15
Ex. 2 0 0 - 2590 840 106.4 | 106.5 0/15
Ex. 3] 9 0 180 770 | 104.9 | 104.9| 0/15
Ex. 4 6 -0 190 810 104.8 ] 104.9 0/15
Ex. 5 0 0 250 | = 840 105.4 | 105.6 ] 0/15
Comp. ' : .
Ex. 1 0 0 720 2800 105.6 | 105.6 15/15
Conp. ' ’
Ex. 2 Sheet could not be obtained.
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What is claimed is:

1. A wafer dicing/bonding sheet composed of

a Sheet for expanding process comprising a soft film
and, formed'thereon,~a préssure sensitive adhesive layer,
and |

a polyimide bonding sheet comprising a processing film
for polyimide type resin and, formed thereon, a polyimide

adhesive layer.

2, The wafer dicing/bonding sheet as claimed in
claim 1, wherein the processing film for polyimide type
resin is made from a resin having a melting point of 230°C

or higher. S ,

3. The wafer dicing/bonding sheet as claimed in

claim 1, wherein the'processing film for polyimide type

_ resin has a surface tension of less thah 40 dyn/cm-.

L3

4. The wafer dicing/bonding sheet as claimed in
claim 3, wherein ﬁhe processing film for polyimide type

resin is made from a polyethylene naphthalate resin.

5. - The wafef'dicing/bonding sheét as claimed in
claim 1, wherein the pressure sensitive adhesive layer pas
a surfaceé area which can be supported by a.wafer dicing
ring frame and the polyimide adhesive layer has an outside
diameter which is smaller than an inside diameter of the

wafer dicing ring frame.
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6. A process for producing a semiconductor device,
which comprisés the steps of:
conducting a thermocompression bonding of a
semiconductor wafer to a polyimide adhesive layer of the
wafér dicing/bonding sheet which is composed of |
a sheet for expanding process comprising a soft film
and, forme& thereon, a pressure sensitive adhesive layer,
and ‘a polyimide bonding sheet comprising a processing film
for polyimide type resin and, formed thereon, a polyimide
adhesive layer;
' dicing the semiconductor wafer into IC chips:
- expanding the wafer dicing/bonding sheet so as to
enlarge IC chip spacings;
| peeling from the processing film for polyimide type
resin the IC chips having the polyimide adhesive layer
sticking thereto on their backs; and
placing the IC chips on a lead frame in a manner such
that the polyimide adhesive layer is interposed between the
IC chips and the lead frame to thereby bond the IC chips to

the lead frame.

7. A process fo: producing.a semiconductor device,
which comprises the steps of:

conducing a thermocompression bonding of a
semiconductor wafer to a polyimide adhesive layer of a

polyimide bonding sheet which comprises a processing film
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for polyimide type resin and, formed thereon, the polyimide
adhesive layer; |

attaching a sheet for expanding process comprising a
soft f£ilm and, formed thereon, a pressure sensitive
adhesive layer to the polyimide bonding sheet in a manner
such that the pressure sensitive adhesive iayer contacts an
exposed surface of the processing film for polyimide type
resin of the polyimide bonding sheet;

dicing the semiconductor wafer into IC chips;

expanding the sheet for expanding process so as to
enlarge IC chip épaéings;

peeling from the processing film for polyimide type
resin the IC chips having the polyimidg adhesive'la§er'
sticking thereto on their backs; and

placing the IC chips on a lead frame in a manner such
that the polyimide adhesive layer is interposed between the
IC chips and the lead frame to thereby bond the IC chibs to
thé lead frame. ¢

8. The process as claimed in claim 6 or 7, wherein
the processing film for polyimide type resin is made from al

resin having a meltin§ point of 230°C or higher.

9. The process as claimed in claim 6 or 7, wherein
the processing film for polyimide type resin has a surface

tension of less than 40 dyn/cm .
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10. The process as claimed in claim 8, wherein the
processing film for polyimide type resin is made from a

polyethylene naphthalate resin.

11. .The process as claimed in claim 6 or 7, wherein
the pressure sensitive adhesive layer has a surface area
which can be supported by a wafer dicing ring frame and the
polyimide adhesive layer has an outside diameter which is

smaller than an inside diameter of the wafer dicing ring

frame.



