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PROCESS FOR PRODUCING SEMICONDUCTOR CHIP

D H \'4
The present invention relates to a process for
producing-semiconductor chips.” More particularly, the
present invention relates to a process for producing
semiconductor chips_with high yield without suffering

from damaging of semiconductor chips.

BACKGROUND OF THE INVENTION

In recent years, the spread of IC cards is being
promoted, énd.accordingly the reduction of the
tﬁickness thereof is.iﬁcreasingly demanded. Thus, it
is now needed to reduce the thickness of semiconductor
chips from the conventional about 350 pm.to 50 - 100 pm
or less. |

In the production of the above semiconductor chips,
it is common practice to first fix a semiconductor
wafer on a pressure sensitive adhesive sheet known as a
dicing tape, subsequently perform required processing
(dicing, etc.) to thereby form semiconductor chips and
thereafter pick up the semiconductor chips while
thrusting them up by applying a thrust pin to the back

(base side) of the dicing tape. However, the
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semiconductor chips of reduced thickness are so brittle
that they are occasionally damaged by the impact of the
thrusting.

The applicant, in Japanese Patent Application No.
11(1999)—109806; has proposed a technique utilizing a
pressure sensitive adhesive double coated sheet
including.a heat shrink base. In this technique, first
a semiconductor wafer is fixed on a hard plate by means
ef the pressure sensitive adhesive double coated sheet,
and subsequently required processing is performed to
thereby form the eemiconductor wafer into semiconductor
chips. Thereafter, thé'pressure sensitive adhesive
double coated sheet is heated to thereby effect a heat
shrink of the base of the.double coated sheet with the
result that the pressure sensitive edhesive layer of
the double coated sheet is deformed. The deformation
of tﬁe pressure sensitive adhesive layer reduces the
area of contact of the semiconductor chips with the
pressure sensitive adhesive layer to thereby result in
reduction of adherence. This facilitates the pickup of
the semiconductor chips. Hewever, in this process, it
is requisite to dice .the semiconductor wafer from back
thereof. In the event of chip cracking, it is likely

to occur at the circuit surface thereof to thereby
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invite the dahger of lowering the yield of

semiconductor chips.

OBJECT OF THE INVENTION
The present invention has been made in view of the
above state of the prior art. Thus, it is an object of
the present invention to provide a.process for
producing semiconductor chips with high yield while
afoiding the damaging of semiconductor chips, such as
chip spiitting or cracking, while working the

semiconductor wafer having extremely reduced thickness.

SUMMARY OF THE INVENTION

The process for broducing semiconductor chips
according to the pfesent invention comprises the steps
of: |

providing a semiconductor wafer having a surfaée_
overlaid with circuits;

forming an arrangeﬁent wherein a back of the
semiconductor wafer is fixed on a dicing tape and
wherein a pressure sensitive adhesive double coated
sheet is stuck to a circuit surface of the
semiconductor wafer, this pressure sensitive adhesive
double coated sheet .comprising a shrinkable base having

its both sides overlaid with pressure sensitive
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adhesive layers, at least one of these pressure
sensitive adhesive layers composed of an energy
radiation curable pressure seﬂsitive'adhesive;

dicing the éemicondﬁctor wafer together with the
pressure sensitive adhesive double coated sheet by each
circuit to thereby form semiconductor ghips;

fixing the semiconductor chips on é.transparent
hard pléte by adherence of the pressure.sensitive
adhesive layer of the pressure sensitive adhesive
double coéfed sheet remote from the semiconductor
chips:;

stripping the dicing tabe from the semiconductor
chips; | |

irrédiating the pressure sensitive adhesive double

coated sheet, from the transparent hard plate side,

with energy radiation;

shrinking the shrinkable base of the pressure
sensitive adhesive double coated sheet; and

picking the semiconductor chips up.

In the present invention, it is preferred that
both the pressure sensitive adhesive layers of the
pressure sensitive adhesive double coated sheet be
composed of an energy radiation curable pressure
sensitive adhesive. Further, in the present invention,

it is preferred that, after the stripping of the dicing
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tape from the semiconductor chips but before the

irradiating of the pressure sensitive adhesive double

coated sheet, from the transparent hard plate side,

with energy radiation, backs of the semiconductor chips

exposed by the stripping of the dicing tape are ground.
The above present invention enables'producing

semiconductor chips of extremely reduced thickness in

high production efficiency while minimizing the

damaging thereof.

RIEF D I . DRAW
Figures 1 to 6 show the steps to be performed in'

the process for picking up semiconductor chips

according to the present invention.

DETATLED DESCRIPTION OF THE INVENTION

The present in&ention will be descfibed in greater
detail below with reference to the appended drawings.

In the present invention, referring first to Fig.
1, semiconductor wafer 1 having a surface overlaid with
circuits is provided, and a back of the semiconductor
Qafer is fixed on dicing tape 2. Pressure sensitive
adhesive double coated sheet 10 is stuck to a circuit
surface of the semiconductor wafer in order to protect

the circuit surface.
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Formation of circuits on a surface of a
semiconductor wafer is accomplished by customary means
such as the etching or the lift-off technique. After
the circuit formation, the back of the semiconductor
wafer may be ground so as to regulate the thickness
thereof to desirable one.

Vérious pressure sensitive adhesive tapes having
commonly been employed in the dicing of semiconductor
wafers can be used without any particular limitation as

the dicing tape 2. In particular, a dicing tape

' comprising base 2a and, overlaid thereon, pressure
sensitive adhesive layer 2b which is curable upon

éxposure to energy radiation (energy rays or energy

beams) is preferably ﬁsed in the present invention.

Thg periphery of the dicing fape 2 is secured to
circular or rectangular ring frame 3.

The pressure sensitive gdhesive double coated
sheet 10 for use in the present invention, as described
in detail below, comprises shrink base 11 having its
both sides overlaid with pressure sensitive adhesive
layers 12a; 12b. At least one of the pressure
sensitive adhesive layers 12a, 12b is composed of an
energy radiation curable pressure sensitive adhesive.
The energy radiation curable pressure sensitive

adhesive is preferably used in the side of pressure
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sensitive adhesive layer 12a to which the semiconductor
wafer 1 is stuck. The energy radiation curable
pressure sensitive adhesive layer has the property of
curing upon being exposed to eﬁergy radiation with the
result that the adherence to semiconductor chips is
reduced.

Upper surface of the preséure sensitive adhesive
layer 12b not stuck to the semicbnductor wafer 1 may be
overlaid with release liner 13 for protecting the
pressure sensitive adhesive layer.

The arrangement of Fig. 1 can be realizéa ;hrougﬁ_
various courses inclﬁding various pretreatments to bgi
performed in the proéessing.of_sémiconddctors,
Thereforé, what coursés have been taken for the
realization qf-the above arrangement are not
particularly limited in the preséht invention.

For'example, the artrangement of Fig. 1 is realiiéd
by first sticking the dicing tabe 2 to the back of one
semiconductor wafer 1 and securing the periphery of the
dicing tape 2 to the ring frame 3 and thereafter
sticking the pressure sensitive adhesive double coated
sheet 10 to the circuit surface of the semiconductor
wafer 1.

Altérnatively, the arrangement of Fig. 1 may be

realized by first sticking the pressure sensitive
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adhesive double coated sheet 10 to the circuit surface
of the semiconductor wafer 1 and thereafter fixing the
back of one semiconductor wafer 1 on the dicing tape 2
and securing the periphery of the dicing tape 2 to the
ring frame 3.

Subsequently in the present invention, referring
to Figf 2, the semiconductor wafer 1 in the staté of
having the pressure sensitive adhesivé double coated
sheet 10 stuck thereto is diced circuit by circuit to
thereby form semiconductor chips 4. Thus, for
faciiitating the recdgnition of circuit pattern at the
time of dicing, it is preferred that all the base 11,

pressure sensitive adhesive layers 1l2a, 12b and release

liner 13 which constitute the pressure sensitive

adhesive double coated sheet 10 are transparent.
Various dicing devices having commonly been employed in
the art can be used in this dicing without any
particular limitation.

After the dicing, referring to Fig. 4, the
semiconductor chips 4 are fixed on trénsparent hard
plate 5 by adherence of the pressure sensitive adhesive
layer 12b of the pressure sensitive adhesive double
coated sheet 10. When the release liner 13 is stuck
onto the pressure sensitive adhesive layer 12b, the

release liner 1 13 is removed in advance to thereby
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expose the pressure sensitive adhesive layer 12b and
thereafter the semiconductor chips 4 are fixed on the
transparent hard plate 5 by means of the pressure
sensitive adhesive layer 12b. The release liner 13 can
be stripped from the pressure sensitive adhesive layer
12b by, for example, the method in which, fefefring to

Fig. 3, pressure sensitive adhesive sheet 6 with a

-diameter larger than that of the semiconductor wafer 1

is stuck to the entire surface of the releése liner 13
and thereafter a peeling strength is applied_to.the
pressure sensitive adhesive sheet 6. |

The fixing of the'semicpnductor chips 4 on the
transparent hard plate 5 is performed while thé
éemiconductor chips 4 afe stuck to the dicing tape 2.
Thérefore, the alignment of the semiconductor chips is
maiﬁtained; Before or after the fixing of the
semiconductor chips 4 on the transparent ﬁard plate 5,
the periphery of the dicing tape 2 is preferably cut so
that the diameter of the dicing tape 2 conforms to that
of the semiconductor wafer. This removes excess
portion of the dicing tape 2 to thereby enable
enhancing operation efficiency.

After the fixing of the semiconductor chips 4 on
the transparent hard plate 5, the dicing tape 2 is

stripped from the backs of the semiconductor chips 4.
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The stripping of the dicing tape 2 is appropriately
performed in conformity with the properties of employed
tape. As in the stripping of the release liner 13, a
pressure sensitive adhesive sheet may be stuck to the
entire surface of the dicing tape 2, followed by
peeling the pressure sensitive adhesive sheet from the
dicing tape. When, in particular; the dicing tape 2
comprises energy radiation curable pressure sensitive
adhesive layer 2b, the stripping off of the dicing tape
2 can be facilitated by irradiating the dicing tape 2
from its base 2a side with energy radiation to thereby
reduce the adhesive strength of the energy radiatién
curable.preSsure sensitive adhesive layér 2b.

Whén the dicing tape 2 is stripped off, the backs
of the sgmiconductor chips 4 are exposed as shown in
Fig. 5. Thus, in this étage, the semiconductor chips 4
may fqrther be processed according to necessity. For
example, the backs of the individual semiconductor
chips 4 méy be groun& so as to reduce the thickness of
the semiconductor chips 4.

Thereéfter, the pressure sensitive adhesive double
coated sheet 10, from the side of transparent hard
plate 5, is exposed to energy radiation. The exposing
to energy radiation may be performed over the entire

surface of the pressure sensitive adhesive double
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coated sheet 10 or on a spot basis on portions where
semiconductor chips to be pickea up are secured.

The energy radiation passes through the
transparent hard plate 5, the pressure sensitive
adhesive layer 12b and the base 11 and reaches the -
energy radiation curable pressure sensitive adhesive
layer 12a. Accordingly, when ultraviolet fadiation is
used as the energy radiation, transparenf pressure
sensitive adhesive layer 12b and transparent base 11
are empléyed. The enérgy radiatibn.éurab;e pressure
sénsitive adhesive layer 12a is éufed'by the exposure
to energy_radiétion, so that the adherence thereof is
reduced or vanished to thereby enabie stripping of the
semiconductor chips 4.

The ekposure to energy radiation is performed by
common means such as an ultraviolef lamp or a high
pressure mercury lamp. When portions of the pressure
sensitive adhesive double coated sheet 10 are exposed
to energy radiation, a condénsing (converging) lens, a
reflecting mirror or the like can be employed.

In the present invention, the pressure sensitive
adhesive double coated sheet 10 is heated after or
simultaneously with the exposure to energy radiation.
The heating is performed by, for example, a hot plate

or a heater. The heating may also be performed on a
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spot basis with the use of heat rays. The exposure to
heat rays is performed on a spot basis on portions
where semiconductor chips to be picked up are secured
and where have been or are exposed to energy radiation.

The exposure to heat rays is perférmed by a
halogen lamp, a xenon lamp or a high pressure mercury
lamp. For spot exposure, a condensing (converging)
lens or a.reflecting'mirror can be employed. The
exposure to heat rays may be performed from the side of
transparent hard plate 5 or the side of semiconductor
chips 4.

When any of the above measures is employed, it is
preferred that the heating be carried out so that the
temperature of the pressure sensitive adhesive double
coated sheet.10 is raised to especially about 100 -
300°C, still especially about 150 - 200°C.

R The high préssuré mercury lamp can simultaneously
function as an energy radiation source and as a heat
ray source. Accordingly, the spot exposure to energy
radiation and heat rays can be simultaneously
accomplished by the use of the high pressure mercury
lamp. In the use of the high pressure mercury lamp,
the exposure is performed from the side of transparent

hard plate 5.



10

15

20

13

Referring now to Fig. 6, the above heating causes

the pressure sensitive adhesive double coated sheet 10

to deform to thereby reduce the area of contact of the

semiconductor chips 4 with the pressure sensitive
adhesiﬁe layer 12a of the pressure sensitive adhesive
double coated sheet 10. Thus, the pickup of the
semiconductor chips 4 is facilitated. The use of the
shrinkable baée 11 promotes the deformation of the
pressure-sensitive adhesive double coated sheet 10.

As mentioned aboVe, the heating caﬁses the
pressuredsensitife adhesive double coated sheet 10 to
defqrm_to thereby reduce the-area of contact of the
semicdnducfor chipé 4 with the pressure sensitive
adhesive layer 12a. Furthermore, the adhesive force of
the pressure sensitive adhesive layer 12a is lowered by
exposure to energy radiation. Aé a result, the
éemiconductor chips 4 can bé easily picked up.by common
means such as a suctioﬁ collet. Thus, selective pickup
of semiconductor chips can be effected, and operation
efficiency can be enhanced.

The pressure sensitive adhesive double coated
sheet 10 for use in the present invention will now be
described. The pressure sensitive adhesive double

coated sheet 10 comprises shrinkable base 11 having its
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both sides overlaid with pressure sensitive adhesive
layers 12a, 12b.

The base 11, although not particularly limited as
long as it is shrinkable, can be selected from among,
for example, films of polyethylene, polypropylene,
polybutene, polybutadiene, polymethylpentene, polyvinyl
chloride, wvinyl chloride copolymefs, polyethylene
terephthalate, polybutylene terephthalate,
polyurethanes, ethylene/vinyl acetate copolymer,

ionomer resins, ethylene/(meth)acrylic acid copolymer,

.ethylene/ (meth)acrylic ester copolymers, polystyrene

polycarbonaté and fluororesin, films produced by
cfosslinking these and films composed of laminates
thereof. Furthermore, according to necessity, use can
be made of films produced by coloring the above films.
These films may be produced by exﬁrusion or casting.
The thickness of the base is generally in the range of
5 to 300 pum, preferably 10 to 200 um.

Of the above films, heat shrinkable films are
preferably employed as the base in the present
invention.

The shrinkage factor (shrinkage ratio) of the
shrinkable film preferably employéd in the present
invention is preferably in the range of 10 to 90%,

still preferably 20 to 80%.
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The shrinkage factor (SF) of the shrinkable film
is calculated from the dimension befofe shrinkage and

the dimension after shrinkage by the formula:

(Dim. before shrink) - (Dim. after shrink)

SF x 100

(Dim. before shrink)

The above shrinkage factor values are those

calculated from the dimensions of film measured before

and after heating at 120°C.

In particular, if is preferred that uniaxially or
biaxially oriented films of polyethylene, polypropylene,
polyethylene terephthalate of the like be used as the
heat_shrinkablg film.

The shrinkable film may be a laminate of films
whose shrinkage factors are different from each other.
When the laminate composed of films whose shrinkage
factors are different from each other is used as the
base 11, a protrudent deformation is likely to occur on
the lower shrinkage factor side, so that the sticking
of the semiconductor chips 4 is only made by p01nt
contacts to thereby extremely facilitate the removement
of the semiconductor chips 4.

In the use of the above pressure sensitive

adhesive double coated sheet 10, as aforementioned, the
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energy radiation curable pressure sensitive adhesive
layer is irradiated with energy radiation after the
completion of requisite steps. When ultraviolet
radiation is used as the energy radiation, all the
films constituting the shrinkable base 11 must be
permeable for ultraviolet ray.

The pressure sensitive adhesive double coated
sheet 10 comprises the shrinkable base 11 having its
both sides overlaid with pressure sensitive adhesive
layers 12a, 12b, at least one (one or both) of the
pressure sensitivé adhesive layers composed of an:
energy radiatioﬁ éurable pressure sensitive adhesive.
It is preferred that fhe pressure sensitive adhesive
layer 12a stuck to the seﬁiconductor wafer 1 (or
semiconduétor chips 4) is composed of an énergy
raaiation curable pressure sensitive adhesive.
Although it is also preferred that the other pressure
sensitive adhesive layer'12b stuck to the transparent
hard plate 5 is composed of an energy radiation curable
pressure sensitive adhesive, this is not inevitably
requisite as long as the pressure sensitive adhesive
layer 12a is composed of an energy radiation curable
pressure sensitive adhesive.

When both the pressure sensitive adhesive layers

12a, 12b are composed of energy radiation curable



10

15

20

25

17

pressure sensitive adhesives, these energy radiation

‘curable pressure sensitive adhesives are preferably

selected so that the elastic modulus of pressure
sensitive adhesive layer 12a having been cured (elastic
modulus 12a) is higher than the elastic modulus of
pressure sensitive adhesive layer 12b having been cured
(elastic modulus 12b). The elastic modulus 1l2a is
preferably at least two times the elastic modulus 12b,
still preferably at least five times the elastic
modulus 12b.

Thé above selection of the elastic moduli of
pressure sensitive adhesive layers 12a, 12b having been
cured promotes the thermal defo;matién'of pressure
sensitive adhesive double coated sheet 16 and
facilitates the detachment of semiconductor chips 4.

The energy radiation curable pressure sensitive
adhesive generally comprises an acrylic pressure
sensitive adhesive and an energy radiation
polymerizable compound as main components.

The acrylic pressure sensitive adhesive for use in
the present invention comprises a copolymer of a
ﬁonomer consisting mainly of an acrylic acid alkyl
ester or a methacrylic acid alkyl ester, and increases
the adherence and cohesive strength of energy ;adiation

curable pressure sensitive adhesive before curing.
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For example, low-molecular-weight compounds having
in the molecule thereof at least two photopolymerizable
carbon to carbon double bonds that can be converted
into a.three-dimensional network structure by light
irradiation as disclosed in Japanese Patent Laid-open
Publicaﬁion Nos. 60(1985)—196,956 and 60(1985)-223,139
are widely used as the energy radiation polymerizable
compounds to'be incorporated in the energy radiation
curable pressure sensitive adhesives. Specific exam-
ples thereof include frimethylolpropane triac#ylate,
pentaerythritol triacrylate, pentaerythritol
tetraacrylate, dipentaery—thritol
mdnohydroxypéntaacrylate, dipentaerythritol
hexaacrylate, 1,4-butylene glycol diacrylate, 1,6-
hexanediol diacrylate, polyéthylene glycol diacrylate
and commércially available oligoester acrylates.

Furthermore, besides the above acrylate eompounds,
urethane acrylate oligomers can be used as the energy
radiation polymerizable compounds. Urethane acrylate
oligomers can be obtained by first reacting a polyester
or polyether polyol compound with a polyisocyanate
compound such as 2,4-tolylene diisocyanate, 2,6-
tolylene diisocyanate, 1,3-rylylene diisocyanate, 1,4-
xylylene diisocyanate or diphenylmethane-4,4-

diisocyanate to thereby obtain an isocyanate terminated
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urethane prepolymer and by thereafter reacting the
obtained isocyanate terminated urethane prepolymer with
a hydroxyl group containing acrylate or methacrylate,
for example, 2-hydroxyethyl acrylate, 2-hydroxyethyl

methacrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl

- methacrylate, polyethylene glycol acrylate or

polyethylene glycol methacrylate.
With respect to the blending ratio of energy

radiation polymerizable compound to acrylic pressure

sensitive adhesive in the energy radiation curable

pressure sensitive adhesive, it.is prefefred that 50 to
200 parts by weight of the energy radiation

polymerizable compound is used per 100 parts by weight-

of the acrylic pressure sensitive adhesive. In this

instance, the initial adhesive strength of the obtained
preséure sensitive adhesive sheet is large, and the
adhesive strength is snarply dropped upon irradiation
of the pressure sensitive adhesive layer with energy
radiation. Accordingly, tne peeling at the interface
of the semiconductor chips 4 and the acrylic energy
radiation curable pressure sensitive adhesive layer 12a
is facilitated to thereby enable picking up of the
semiqonductor chips 4.

The energy radiation curable pressure sensitive

adhesive layer may be composed of an energy radiation
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curable copolymer having an energy radiation
polymerizable group as a side chain. This energy
radiation curable copolymer simultaneously exhibits
satisfactory adherence and energy radiation curability
properties. Details of the energy radiation curable
copolymer having an energy radiation polymerizable
group as a side chain are described in, for example,
Japanese Patent Laid-open Publication Nos. 5(1993)-
32946 and 8(1996)-27239.

The above acrylic energy radiation curable
pressure sensitive adhesive possesses satisfactory
adhesive strength to the semiconductor chips 4 before
exposure to energy radiation, and the adhesive strength
is extremely decreased upon exposure té energy
radiation. That is, the acrylic energy radiation
curable pressure sensitive adhesive enables éecuring
the semiconductor chips 4 with satisfactory adhesive
strength before exposure to energy radiation, but,
after exposure to energy radiation, enables easily
detaching the semiconductor chips 4 therefrom.

The other pressure sensitive adhesive layer 12b
can be formed from various conventional pressure
sensitive adhesives. These pressure sensitive .
adhesives are not limited at all. As examples thereof,

there can be mentioned peelable pressure sensitive
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adhesives based on rubbers, acrylics, silicones,
polyurethanes and polyvinyl ethers. However, in the
present inventién, it is preferred that the pressure
sénsitive adhesive layer 12b also be composed of the
above energy radiation curable pressure sensitive
adhesive.

Although depending on the type of material
constituting the pressure sensitive adhesive layer, the
thickness of eéch 9f~the pressure sensitive adhesive

Yayers 12a, 12b is generally in the range of about 3 to

100 pm,_preferably about 10 to 50 pm.

T:ansparent resin films, for example, a.film of a
pol&o}efin such as polygthflene or.polypropylene and a
po;yethyiene terephthalate film are used as the
optionally employed release liner 13.

| As the transparént hard plate 5, there can be
employed, for example; a glaés plate, a quartz plate or
a plastic plate such as a plate of acrylic, polyvinyl
chloride, polyethylene terephthalate, polypropylene or
polycarbonate. The hardness, defined by ASTM D 883, of
the transparent hard plate 5 is breférably at least 70
MPa. The thickness of the transparent hard plate 5,
although depending on the properties of the material
used therein, is generally in the range of about 0.1 to

10mm. Those which are permeable for energy radiation
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and heat rays for use in the present invention are used

as the transparent hard plate 5.

E. VEN N
As apparent from.tﬁé foregoing, the present
invention provides the process for producing
semiconductor chips with high yield while minimizing
the damaging of semiconductor chips, even if the
thickness thereof is extremely reduced, and while
avoiding the chip Craéking on the circuit side of the

semiconductor chips.

EXAMPLE

The present inventionlwill further be illustrated
below with reference to the.following Examples which in
no way limit the scope of the invention.

Example 1

[Production of pressure sensitive adhesive double
coated sheet]

1(1) 100 parts by weight of an acrylic pressure
sensitive adhesive (copolymer of 91 parts by Weight of
n-butyl acrylate and 9 parts by weight of acrylic acid),
120 parts by weight of urethane acrylate oligomer
(weight ‘average molecular weight: about 10,000,

produced by Dainichiseika Color And Chemicals
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Manufacturing Company Limited), 2 parts by weight of
isocyanate crosslinking agent (trade name: Coronate L,
produced by Nippon Polyurethane Co., Ltd.) and 2 parts
by weight of initiator for energy radiation curing
reaction (a—hydroxycyclohexyl phenyl ketone) were mixed
together, thereby obtaining an energy radiation curable
pressure sensitive adhesive comp&sition (the elastic
modulus thereof after ultraviolet irradiation was 1.5 x
108 pa).

1(2) A 38 pm thick polyethylene teréphthalate
film having undgrgone a release treatment using a
siligone reiease agent was coatéd with the pressure
sensitivé adhesiée-composition obtained in the step
1(1) above.so that the thickness of thelcoating was 15
pm and heatéd at 100°C for 1 minn. Thus, an energy
radiation curable pressure sensitive adhesive layer was
formed. Thereafter, the energy radiation curable
pressure sensitive adhesive layer was stuck to a heat
shrink polyethylene terephthalate film (having a
thickness of 25 pm and a shrinkage factor of 65% at
120°C). Thus, there was obtained a sheet having its
one side overlaid pressure sensitive adhesive layer.

1(3) Separately, a 38 pum thick polyethyleﬁe
terephthalate film having undergone a release treatment

using a silicone release agent was coated with a
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pressure sensitive adhesive composition (the elastic
modulus tﬁereof after ultraviolet irradiation was 9.0 x
108 Pa), produced in the same manner as in the step
1(1) except that 50 parts by weight of urethane
acrylate oligomer (weight average molecular weight:
about 1000) was employed, so that the thiqkness of the
coating was 15 um and heated at 100°C for 1 min.' Thus,
another energy radiation curable pressure sensitive
adhesive layer was formed.

1(4) The heat shrink polyethylene terephthalate
filmISide of the shéet having its one side overlaid
pressufe sensitive adhesive'layer, obtained in the step
1(2) above, was stuck to the pressure sensitive
a&ﬁesive layer formed on the PET film in the step 1(3)
aboﬁe, thereby obtaining a pressure sensitive adhesive
double coated sheet.

[Production of semiconductor chips]

Dicing tape (Adwill D-218, manufactured by Lintec
Corporation) was stuck to an unpol;shed surface of a
silicon wafer of 6 inch diameter and 750 pm thickness.
The above pfoduced pressure sensitive adhesive double
coated sheet (pressure sensitive adhesive layer of step
1-(3)) was stuck to a specular surface of the silicon’
wafer. The poiyethylene terephthalate film (38 um) as

a release liner remained stuck to the pressure
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sensitive adhesive layer of pressure sensitive adhesive
double coated sheet which was not stuck to the silicon
wafer. In this arrangement, the wafer together with

the pressure sensitive adhesive double coated sheet was

.diced into 10 mm squares by the use of dicing device

(AWD-4000B, manufactured by Tokyo Seimitsu Co., Ltd.).
The polyethyleﬁe.terephthalate film was stripped off
with the use of pressure sensitive adhesive sheet for
stripping (Adwill S-6, manufacfﬁred by Lintec

Cdrporation). The thus exposed pressure sensitive

adhesive layer (pressure sensitive adhesive layer of

step 1—(1) abové) was stuck to a transparent hard plate
(700 pm thick glass). The diéing tape was cut so that
the diameter of the diciné tape conformed wifh that of
the wafer. The dicing tépe on its base side was
irradiated with ultraviolet rays by the use of
ultraviole; irradiator (RAD-2000/m8, manufactured by
Lintec Corporation), and the dicing tape was stripped
off. The thus exposed unpolished surfaces of
semiconductor chips_wefe ground by means of back
grinder (DFG-840, manufactured-by Disco Corporation) so
that the thickness of the semiconductor chips became 30
pm.

Thereafter, the glass side was exposed to

ultraviolet rays, and the whole was allowed to stand
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still on a hot plate of 160°C for 5 min. The
semicénductor chips were detached from the pressure
sensitive adhesive double coated sheet. The detachment
was easily accomplished without chip damaging.

Example 2

The same procedure as in Example 1 was repeated
except that, without the use of the hot plate, spot
exposure (output: 300 W, distancef 10 cm, and exposure
time: 5 sec) was performed chip by chip by employing a
xenon lamp anq by condensing heat rays‘into a 5 mm
diameter. The semiconductor chips at portions havihg
been exposed.to heat rays were-detached. The
detachment was easily accomplished without chip

damaging.
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What is claimed is:

1. A process for producing semiconductor chips,
comprising the steps of:

providing a semiconductor wafer having a surface
equipped (overlaid) with circuits;

forming an arrangement whe;ein a back of the
semicdnducfor wafer is fixed on a dicing tape and
wherein a pressure sensitive adhesive double coated
sheet is stuck to a circuit surface of the
semiconductor wafer, said_pressure sensitive adhesive
double coated sheet comprising a shrinkable base having
its both sides overlaid with pressure sensitive
adhesive layers, at"least.onelof said pressure
sensitive adhesive layers composed of an energy
radiation curable pressure sensitive adhesive;

.aicing the sémiconduétor wafer together with the
pressure sensitive adhesive double coated sheet by each
circuit to thereby form semiconductor chips;

fixing the semiconductor chips on a transparent
hard plate by adherence of the pressure sensitive
adhesive layer of the pressure sensitive adhesive
double coated sheet remote from the semiconductor
chips;

stripping the diéing tape from the semiconductor

chips;
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irradiating the pressure sensitive adhesive double
coated sheet, from the transparent hard plate side,
with energy radiation;

shrinking the shrinkable base of the pressure
sensitive adhesive double coated sheet; and

picking the semiconductor chips up.

2. The process as claimed in claim 1, wherein
both the pressure sensitive adhesive layers of the
pfessure sensitive adhesivé doﬁble coated sheet are
composed of an energy radiation curable préssure

sensitive adhesive.

3. The process as claimed in claim 1 or 2,
wheréin, after the étripping of the dicing tape from
the semiconductor chips but before the irradiating of
the pressure seqsifive adhesive double coated sheet,
ffom the transparent hard plate side, with energy
radiation, backs of the semiconductor chipé'exposed by

the strippiﬁg of the dicing tape are ground.



