SPECIFICATION MOUNTING METHOD FOR IMAGE SENSOR AND
ADHESIVE TAPE USED THEREFOR BACKGROUND OF THE
INVENTION Field of the Invention The invention relates to a mounting
method for an image sensor using a solid-state image pick-up device.
Description of the Background Art Currently, in manufacturing process for
a solid-state image pick-up device, there have been adopted a method in
which a surface protective film having an adhesive layer is adhered to the
light receiving section side of the image sensor in order to prevent
attachment of dust onto or SEEEHAGBT Y rface of the image sensor in
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Description of the Background Art

Currently, in manufacturing process for a solid-state image
pick-up device, there have been adopted a method in which a
surface protective filim having an adhesive layer is adhered to the
light receiving section side of the image sensor in order to prevent
attachment of dust onto or scratching on a surface of the image
sensor in a mounting and manufacturing process.

In the method, a way has been, in more and more cases,
employed in a component mounting process in which a terminal
section of the image sensor and a mounting board are positioned in
place for overlay and in this state put into a solder reflow furnace
and thereby connection for the mounting can be achieved at a time,
while since in the method, a process in a high temperature region
such as soldering is included, a protective film and the adhesive
layer thereof reéuires heat resistance. However, since more of

surface protective adhesive tape at present has no heat resistance



There has been another method in which a surface protective adhesive
tape made of a highly heat resistant film containing polyimide as a main
component is employed, whereas since the polyimide film has a brown
hue, visual recognizability is poor and a total light transmittance required
for optical inspection after mounting of a component or components is
low. Hence, difficulty is encountered upon conducting an optical
inspection in a tape adhered state. There has been still another method in
which a film excellent in transparency such as polyethylene terephthalate
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difficulty is encountered upon conducting an optical inspection in
a tape adhered state.

There has been still another method in which a film
excellent in transparency such as polyethylene terephthalate
(hereinafter referred to as “PET”} is employed, whereas since an
adhesive tape is peeled off due to thermal shrinkage of the film in a
high temperature condition as high as 180°C, an adhesive force of
the adhesive tape is required to be increased. In this method,
however, since an adhesive force increases to a glass surface of the
light receiving section of an image sensor, which is an adherent of
the adhesive tape cooled after heating, destruction occurs in the
adhesive layer of the adhesive tape, leading to an inconvenience
that the adhesive layer is partly left behind on the surface of the
adherent.

A process using an adhesive tape for use in surface
protection is simple and convenient in attachment and peeling-off

processes, whereas a charge generated when the adhesive tape is
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phenomena have occurred that a circuit with more of precision is
required, discharge resistance of an electron device is lowered and
discharge by a tape when being peeled off renders the electron device
destroyed. SUMMARY OF THE INVENTION It is accordingly an object of
the invention to provide a mounting method for an image sensor high in
workability, safety and productivity, capable of not only protecting a
surface of the image sensor from contamination by foreign substances

and scratching in manufacturlng process for a solid-state image pick-up
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It is accordingly an object of the invention to provide a
mounting method for an image sensor high in workability, safety
and productivity, capable of not only protecting a surface of the
image sensor from contamination by foreign substances and
scratching in manufacturing process for a solid-state image pick-up
device, but also conducting a work without peeling-off of a tape
even in a component mounting process under a heating condition
such as soldering and in internal inspection process after the
component mounting,

It is an object of the invention to provide a surface
protective adhesive film having an effect of preventing generation
of static electricity accompanying pealing-off and destruction of a
device due to discharge caused by static electricity in a peeling
process of the adhesive tape from an image sensor.

It is another object of the invention to provide a mounting
method for an image sensor in which nc exchange of adhesive

tapes can be required between before and after a soider refiow



image sensor, high in thermal shrinkage, having a proper adhesive force,
and having excellent visual recognizability all over the tape. The inventors
have conducted serious studies in order to solve the above problems with
the results that it is found that the objects can be achieved by the use of
the following mounting method or an adhesive tape shown below, which
has led to completion of the invention. The invention is a mounting
method for an image sensor, and in a mounting process for an image
sensor using a solid-state image pick-up device, an adhesive tape using
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method or an adhesive tape shown below, which has led to
completion of the invention.

The invention is a mounting method for an image sensor,
and in a mounting process for an image sensor using a solid-state
image pick-up device, an adhesive tape using a polyethylene
naphthalate as a base material and having an adhesive layer on at
least one surface thereof is adhered on a light receiving section of
the image sensor in mounting process of the image sensor.

According to the methods, not only is a performance
protecting a glass surface from contamination by foreign
substances and scratching during component transportation, which
a conventional function, available, but peeling-off of a tape prior to
component mounting, which has been conventionally conducted,
can also be unnecessary, because of heat resistance having a
polyethylene naphthalate. With a small shrinkage factor of a base
material, not only can peeling-off of an adhesive tape due to

thermal shrinkage be prevented, but a tape with an adhesive force



internal inspection after component mounting can be conducted without
peeling off of the tape. Hence, in an inspection process after the
component mounting in a solid-state image pick-up device, a hindrance in
the inspection process due to reduction in transmittance because of use
of the adhesive tape is alleviated, thereby enabling inspection in a state
where the tape is kept to be adhered to be realized. As a result, no
necessity arises for a process such as re-adhesion of an adhesive tape
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thermal shrinkage of the
thereby enabling inspection in a state where the tape is kept to be
adhered to be realized. As a result, no necessity arises for a
process such as re-adhesion of an adhesive tape after the
inspection. Since in a process such as transportation after the
inspection, as well, shipment can be realized in a state where the
adhesive tape is kept to be adhered, securing safety. In addition, a
continuous process can be adopted in a state where the adhesive
tape is kept to be adhered, thereby enabling improvement on
productivity to be realized.

The invention is 2 mounting method for an image sensor,
and in a mounting process for an image sensor using a solid-state
image pick-up device, an adhesive tape using a polyethylene
naphthalate as a base material and having an adhesive layer on one
surface and an antistatic agent-coated layer on the other surface
thereof is adhered on a light receiving section of the image senser

in mounting process of the image sensor.

According to the methods, there is provided a performance



adhesive tape can also be prevented; therefore, a tape can be designed
with an adhesive force lower than that of a conventional tape, increasing
a working efficiency without leaving the adhesive on a surface of an
adherent in peeling-off of a tape after component mounting. An internal
inspection can be conducted without being accompanied with peeling-off
of the tape after component mounting, making a process such as
re-adhesion of the adhesive tape after the inspection unnecessary. Since,
in transportation after the inspection, shipment can be conducted in a
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accompanied with peeling-off of the tape after component
mounting, making a process such as re-adhesion of the adhesive
tape after the inspection unnecessary. Since, in transportation
after the inspection, shipment can be conducted in a state where
the adhesive tape is kept to be adhered, safety is secured. Besides,
since a continuous process can be conducted in a state where the
adhesive tape is kept to be adhered, improvement on productivity
can be realized.

By coating an antistatic agent, not only a function to
improve productivity is enhanced, but generation of static
electricity when an adhesive tape is peeled off can also be
suppressed to thereby enable destruction of an electronic device to
be prevented. Especially, by coating on the back surface of a base
material, attachment and contamination of an antistatic agent to
an object to be attached can be alleviated, thereby enabling
product yield to be improved.

The invention is a mounting method for the image sensor



temperature space is required. The inventor has found that an antistatic
agent containing a quaternary ammonium salt as a main constituent is an
antistatic agent very suitable for the purpose of the invention in
consideration of various conditions such as heat resistance and
workability and others especially required in the mounting process in
addition to a general antistatic effect. With such quaternary ammonium
salt adopted, generation of static electricity when a tape is peeled off is
sup§ressed, thereby enabling_destruction of an electronic device to be
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méggi%ring process in addition to a general antistatic effect. With
such guaternary ammonium salt adopted, generation of static
electricity when a tape is peeled off is suppressed, thereby enabling
destruction of an electronic device to be prevented. The term “a
gquaternary ammonium salt” stated herein is officially synonymous
with the term “a quaternary ammonium compound salt”, but “a
gquaternary ammonium salt” is uniformly used in this application.

The invention is a mounting method for the image sensor
and the method is characterized by that the adhesive tape has a
projection for peeling-off at at least one part of the outer periphery
thereof.

Adhesion and peeling-off of an adhesive tape constitute
important steps in mounting an image sensor and it is required not
to generate attachment or the like with certainty thereafter. In
the invention, a projection for peeling-off is provided at at least
one part of the outer periphery which makes it possible to peel off

an adhesive tape with much of ease after a manufacturing process



and the mounting method is characterized by that not only the adhesive
tape covers the entire light receiving section of the image sensor, but also
at least one part of the outer periphery is adhered to the light receiving
section so as to have a prescribed distance toward the center side from
the edge surface of the image sensor. While in order to protect an image
sensor, an adhesive tape is necessary to have a shape covering the
entire light receiving section, if the outer periphery portion of an adhesive
tape protrudes from the end surfaces of the image sensor largely
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While in order to protect an image sensor, an adhesive tape
is necessary to have a shape covering the entire light receiving
section, if the outer periphery portion of an adhesive tape
protrudes from the end surfaces of the image sensor largely
outwardly, the adhesive tape becomes an obstacle for mounting or
soldering of an adjacent part. That is, it is preferable that the
adhesive tape not only is necessary to cover the entire light
receiving section, but alsc should be the smallest possible.
Therefore, at least one part, preferably a great part of the outer
periphery of the adhesive tape other than the projection, is
adhered on the light receiving section so as to have a prescribed
distance toward the center side from the end surface of the image
sensor.

The invention is a mounting method for the image sensor
and the mounting method is characterized by that the adhesive
tape not only has a side portion, paraliel to the end surface of the

image sensor, and connected to the base of the projection, but also



immediately before the use thereof. Fixing of an adhesive tape requires
an adhesive force in a specific value, while if an adhesive force is
excessively strong, a part of the adhesive agent may remain when an
adhesive tape is peeled off-, therefore, the adhesive force is restricted
within a specific range. Since, especially, in peeling off the adhesive tape
provided with a projection, the projection is pinched and pulled up, in
which situation the adhesive tape is easy to be cracked, the invention has
found that by having a side portion extending fro ége distal end of the
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peeling off the adhesive tape provided with a projection, the
projection is pinched and pulied up, in which situation the
adhesive tape is easy to be cracked, the invention has found that
by having a side portion extending from the distal end of the
projection to the base in the shape of an obligue line, a polygonal
line or a curved line, or 2 combination thereof, it is made possible
for a tape to be smoothly peeled off from the image sensor.

Since a very small distance is usually allowed between the
end surface of an image sensor and the outer periphery of a light
receiving section, an adhering position of an adhesive tape is
important in mounting the image sensor and even in a case where
automatically adhered, it is necessary to confirm an adhering
position thereof. Therefore, an adhering position of an adhesive
tape can be defined using the tape having a side portion parallel to
an end surface of an image sensor and connected to the base of the
projection, thereby enabling correct and efficient mounting of an

image sensor to be secured.



connection to a protective adhesive tape for an image sensor are
specifically designed so as to ensure a continuous process in a state
where the adhesive tape is adhered, and the invention makes it possible
that by providing no adhesive layer on a portion thereof covering the light
receiving section of the adhesive tape, no adhesive agent remains on a
surface of an object to be adhered when the tape is peeled off after part
mounting, which increase a working efficiency. In mounting process for
an image sensor, a film having at least heat resistance as a base material
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mounting without
adhesive agent remains on a surface of an object to be adhered
when the tape is peeled off after part mounting, which increase a
working efficiency. In mounting process for an image sensor, a
film having at least heat resistance as a base material is used on
the light receiving section side of an image sensor, an adhesive
tape having no adhesive layer is adhered to the light sensitive
section and the image sensor in this state is subjected to a heating
process at 170°C or higher, thereby enabling a mounting method
for an image sensor high in workability, safety and productivity to
be provided.

The invention is a mounting method for the image sensor
and the mounting method is characterized by that a thermal
shrinkage factor at 150°C of the base material used in the adhesive
tape is 1.0 % or less. |

That is, since findings have been obtained that as described
above, a smaller shrinkage factor of a base material is preferable in

order to prevent peeling-off due to thermal shrinkage of an
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leaving the adhesive on a surface of an adherent. The invention is a
mounting method for the image sensor and the mounting method is
characterized by that a thermal shrinkage coefficient of the adhesive tape
after heating at 180C for one hour is 1.0% or less. That is, it is preferably
that in mounting of an image sensor, a thermal shrinkage coefficient of
the base material is small, and since the process includes especially a
step in a high temperature region such as soldering, a finding has been
obtained that it is preferable to set a thermal shrinkage coefficient of the
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That is, it is preferably that in mounting of an image sensor,
a thermal shrinkage coefficient of the base material is small, and
since the process includes especially a step in a high temperature
region such as soldering, a finding has been obtained that it is
preferable to set a thermal shrinkage coefficient of the base
material at 2 high temperature in the above range and by setting
such additional conditions definitely, a working efficiency is
further increased.

The invention is 2 mounting method for the image sensor
and the mounting method is characterized by that an adhesive
force of the adhesive tape after heating at 180°C for one hour is in
the range of from 0.1 to 8.0 N/19 mm width.

That is, in order to prevent peeling-off of an adhesive tape,
an adhesive force of a prescribed value or more is necessary, while
in order to prevent remains of the adhesive layer after being peeled
off from an object to be adhered, an adhesive force of a prescribed

value or less is necessary. Especially, in 2 case where the
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without losing a function of an adhesive tape, without leaving an adhesive
agent on a surface of an object to be adhered when the adhesive tape is
peeled off after part mounting. The invention is a mounting method for the
image sensor and the mounting method is characterized by that a light
transmittance of the adhesive tape is 50% or more. In mounting of an
image sensor, as described above, itis preferable to conduct inspection
without being accompanied with peeling-off of an adhesive tape in
conducting optical inspection in the interior after the component
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hepfing copditien i EBs, AROFCIAIERe SR 8% 58 T FdS secure
adaRI¥rAICOPHANAUS: O] ACRsr EIdDeTRalbIashina Rty iRieriitse d
qdheswe tape is kept to be adhered, thereby enabling improvement on
withowtilnsing wefaamting of aa ﬁ@é%ﬁﬁiﬁﬁ_sﬁ&%dﬁéghm%b%aﬁéﬂé an
2BRYSHN'SRED T YRS S PaRCIAIIALARE DM ol Ye
ayer on at’ least one surface thereof, tised in mounting method for any of
adhéxiagetapnsiar peebodilodt afievepdrtimeonogitigg method, a necessity

arises fqr an adhesive  tape not only protecting a surface of an image

sensomﬁnﬁﬁﬂﬁ%éﬁi&‘ﬁy?&%ﬁ%ﬁ&&%g raﬁb”s%?&% 5 Bot also
aPRPERLE REERNRIHE G BN KL 8 HAUBEAASBHTBQUENAE HIRERSS
transmittance of the adhesive tape is 50% or more.

In mounting of an image sensor, as described above, it is
preferable to conduct inspection without being accompanied with
peeling-off of an adhesive tape in conducting optical inspection in
the interior after the component mounting. In other words, by
securing light transmittance of an adhesive tape to be a prescribed
value or more, optical inspection can retains such a function. As a
result, no necessity arises for a process such as re-adhesion of the
adhesive tape after the inspection, and shipment in a state where
the adhesive tape is kept to be adhered can be realized in a process
such as transportation after the inspection to thereby secure
safety. A comtinuous process can be realized in a state where the
adhesive tape is kept to be adhered, thereby enabling improvement
on productivity to be achieved.

The invention is an adhesive tape using polyethylene
naphthalate as a base material and having an adhesive layer on at

least one surface thereof, used in mounting method for any of
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under heating condition such as soldering and internal inspection process
after component mounting without peeling-off the tape. In the invention,
there is provided a surface protective adhesive tape having a base
material of polyethylene naphthalate and excellent in thermal shrinkage,
adherence and visual recognizability, thereby enabling such requirements
to be satisfied. Besides, it is possible to suppress generation of static
electricity when the tape is peeled off and to prevent failure in an
electronic device. According to the invention, as described above, a
i%ﬁ?@%@%‘iﬁmﬁgﬁﬁion process of parts or the like of a

solid-sigtes | kK- I i [ t ti .
mroced B e A S A e,
télperefotopnlpnpratectingtlscsiiciaae niage saager segisar fvorkability and

productivity can, be provided while a surface,of an_image sensor is
B EERHOR B AT PR ER R AGER AR TN RENTPRD RIg

cH8aBIBtON it RIS WhF iR h BE nigRfhisHealed st is:Sprpsessed,
and thereby destruction of an electronic device can be prevented. In

updsndieatisgscandition pechan prbtaning antinierasd inpaertiom

' i ] ' , high.in i | shrinkage,
R s A oA
thucinbherttipm , 1 8f¢| BB EARIPH Kah{tite TitbtDEAWY | hidife: §iige tapa
h%es,crir)tive view showing a state where an adhesive tape concerning the

ShesTMALSFIBLof RRIEtBTIeHe ARRDShaIS o AR pacelient
Al Qe visydllgelraliie sARESNd visual recognizability, thereby

enabling such requirements to be satisfied. Besides, it is possible
to suppress generation of static electricity when the tape is peeled
off and to prevent failure in an electronic device.

According to the invention, as described above, a mounting
process or an inspection process of parts or the likke of a solid-state
image pick-up device makes it possible that a continuous process
can be conducted in a state where an adhesive tape is adhered;
therefore, a mounting method for an image sensor high in
workability and productivity can be provided while a surface of an
image sensor is protected. By coating an antistatic agent,
productivity is improved, generation of static electricity when the
tape is peeled off is suppressed, and thereby destruction of an
electronic device can be prevented. In addition, it is possible to
provide a protective adbesive tape capable of being used in
mounting such an image sensor, high in thermal shrinkage, having
a proper adhesive force and excellent in visual recognizability all

over the tape.
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an adhesive tape concerning the invention; Fig. 3 is a descriptive view
showing a basic construction of an adhesive tape having a non-coated
portion of an adhesive agent of the invention; and Fig. 4 is a descriptive
view showing another construction of an adhesive tape having a
non-coated portion of an adhesive agent of the invention. DESCRIPTION
OF THE PREFERRED EMBODIMENTS Description will be given of an
embodiment of the invention below. An adhesive tape of the invention is
basically constituted of a tape basic material and an adhesive layer
provided on one surface thereof, while a release film may also be

adhered to thgﬁféﬁ gé@&%ﬁf@@%%ﬁ%@sa release film

having at least one surface on which a release treatment is applied is

adherétigniois habssavipdira cfiaw attiwesingtapstatithvehexdhmsive layer
interposed therebetween, therely enabling protection of an adhesive
A T AR ERRS AR S ol SP O A R RBSTE 5O A SRR
s¥¥itlha&n antistatic agent applied, productivity can be 14 increased,
generation of static electricity when the tape is peeled off is suppressed
and ddEtgsefd bt R arsrfeseviptive viaws dlupteating shaags of

2o Aa5e .80 Al AISIeHic aaoahipgd, In the invention and any of

antistatic agents can be use ar as generation of static electricity is
suppreBiedvikan desdeipt ise pdekedshibvFageadrapie, cnetiiots Cam bef
exemplified in whi%h an . )
an adhesive tape having a non-coated portion of an adhesive agent
of the invention; and
Fig. 4 is a descriptive view showing another construction of
an adhesive tape having a non-coated portion of an adhesive agent

of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Description will be given of an embodiment of the invention
below.

An adhesive tape of the invention is basically constituted of
a tape basic material and an adhesive layer provided on one surface
thereof, while a release film may also be adhered to the base
material of the adhesive tape. That is, a release film having at
least one surface on which a release treatment is applied is
adhered onto a base material of an adhesive tape with an adhesive
layer interposed therebetween, thereby enabling protection of an
adhesive layer and a protection of a surface of an image sensor o
be achieved.

With an antistatic agent applied, productivity can be
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agent mainly including a quaternary ammonium salt, an inorganic salt, or
a metal compound (for example a stannic dioxide or the like) is coated on
a base material using a dispersing medium such as water or an arbitrary
organic solvent. Especially, an antistatic agent containing a quaternary
ammonium salt as a main component is preferably used in the invention
because of simplicity and convenience in handling such as solubility in a
solvent and a solvent coatability. In consideration of transfer and
contamination of an additive component to a solid-state image pick-up

inrrrasefngsrRralivbREstaYE & ity BheactBR inpedsonestemts
off {D%.JpyeRiola hirPrisARR iod sR bR RadksHilece side ahigbase

material.’In a case where an antistatic agent is provided on a surface of
paavaditesive layer, the adhesive layer and the antistatic agent

unpreferably haye a passihility to affect each other. A projection for

peolindSPREFILtE HBNERIOMAR BIESSERR R amtisSRHE agpat used
1P RNV 86 1R dRRB ey aiTon H 1410 tEO e ItEd e AP BECINBE @sAfhr as

adhesive tape 3, as shown in Fig. 1, adhered to the light receiving section

genpption pfcsiahisoplecATiGHB o P PEt e 4 P tRtREn I B pe 3

r fram t d ' ; is.state,
AL R e o e
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temperature, workings of the?Lma e sensor | or fungtion,of a_ mounted
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very ease automatically or manually.
as water or an arbitrary organic solvent. Especially, an antistatic
agent containing a guaternary ammonium salt as a main
component is preferably used in the invention because of
simplicity and convenience in handling such as solubility in a
solvent and a solvent coatability.

In consideration of transfer and contamination of an
additive component to a solid-state image pick-up device, which is
an object to be adhered, in connection with applications of the
invention, it is preferable to treat the back surface side of the base
material. In a case where an antistatic agent is providedon a
surface of an adhesive layer, the adhesive layer and the antistatic
agent unpreferably have a possibility to affect each other.

A projection for peeling off is preferably provided at at least
one part of the onter periphery of an adhesive tape. To be
concrete, in a state where an adhesive tape 3, as shown in Fig. 1,
adhered to the light receiving section 2 of the image sensor 1, a

projection 3a at a part of the adhesive tape 3 protrudes from the
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An adhering position of an adhesive tape 3 is preferably such that part of
its outer periphery is between the end face of the image sensor 1 and the
light receiving section 2. That is, it is preferable that a width of the
adhesive tape 3 is larger than a width of the light receiving section 2 and
less than a width of the image sensor 1. As shown in Fig. 1, the entire
outer periphery of the adhesive tape 3 except for the side Ib of the image
sensor 1 covered by the protrusion 3a are preferably located between the
end surface of the image sensor 1 and the Ii%ht receiving section 2. With

engdsuafassshacfothssopage sersAR is ke Lhisshate e imagsection
s@n%%\éeie% : NG A0R23\e 4aB83a bt Hite AYREINEI AP EreAR AR

prevented from covering peripheral members in mounting the image
widnbotHe Motegthatimsaxcdspasdesréiinengh soldéwrefiomttgpoigbn

with a space where,no soldering is necessar the periphery of the
RSy FARRIRRR S e THASE SERETH L SRRTDRIe & hetrate
nitdhedkandeateldhe Biipepasipharrpeting inauiiiiesiyibgiwessdbe

end surface of the image sensor 1 and the light receiving section 2, and

isiroEmletpdyigndm mediatete fefarer d46irdacs S bsnaghe v manmasive
ok3PBR BRLr U SHAUAH %Elg,seéfg%)déat& tatlatiysitalad e gyease
where r 0

e projection 3a is provided on one side of an almost square as
showndin kidgh{i) mpo=ittaseofaradincsiivo stapetadng elikterably. 2(B)
or a shape adapted for the image sensor 1. No s eci{)iog Iimi{&él ion IS

SPRR BN BALH A TP RATIP SR PRATEPANS RS R aRS R AT
inAlkbeoed hndand aighvinaticaly deadeitian, aahans,theisan be

easlly processed is
preferable that a width of the adhesive tape 3 is larger than a width
of the light receiving section 2 and less than a width of the image
sensor 1. As shown in Fig.1, the entire outer periphery of the
adhesive tape 3 except for the side 1b of the image sensor 1
covered by the protrusion 3a are preferably located between the
end surface of the image sensor 1 and the light receiving section 2.
With such a construction adopted, not only is the entire light
receiving section 2 covered by the adhesive tape 3, but the
adhesive tape can also be prevented from covering peripheral
members in mounting the image sensor 1. Note that in a case
where there is no other mounting portion with a space where no
soldering is necessary in the periphery of the substrate, in a state
where the image sensor 1 is mounted on a substrate or the like, a
part of the outer periphery portion is sufficiently between the end
surface of the image sensor 1 and the light receiving section 2, and

the entire periphery is not necessarily required so.

Shapes of the adhesive tapes 3 are illustrated in Figs. 2{A} to

i6



preferably used. While, for example, squares such as FIG. 2(A) and Fig.
2(B), can be used, the following can also be used: a semicircular shape,
a trapezoid as illustrated in Fig. 2(C) and a combination of a square and a
trapezoid as illustrated in Fig. 2(D) It is preferable that in the vicinity of the
projection 3a, a side portion 3b connected to the base of the projection 3a
is provided so as to be parallel to the end surface la of an image sensor
1 as shown in Fig. 1, to be more correct, a side Ib constituting the end

surface Is of the image sensor 1. With such a construction adopted, a
24 UuRHBAA BESRES T e AHE P RIRCHAT R EPRRISRSha

olle AdRCSIAHE R IS B GAIE LS 6 RGNS SOREYY drid ROt G here

shape of a square as illustrated in Fig. 1 but inthe shape of a square with
an plomisdreotsnglaridiia imdigapBdfameoshapeadansed for ththesive
\ taé)e 3 grefera?ly has a side portion parallel to and in similarity with a side
BRI 61 he 6nd surface of the image sensor 1. In addition, in the
projectisydcifsdBpatieibacili giathad diffal shapiabanaeijdtidhe
base of the projection is preferably in the shape of an oblique line, a

3polfginararrrable damss ihEbIPS HoRtAatibs MneBeShedand Phe
2AUDESINEIERE. 315 BARIRTY. A7 b siRRoesideeaciipibesRRels

line of the projection 3a; therefore, In a shape 3e as shown with a broken
pinéeoably, @¢ed. (H¥ikilsedios expuspisiliypiartisnglbhh&Kindthand

s R A RS A e 2
seapRhildv Rk disRysing g spessiwhenithesedhesvin BRe B(opelad aff. No
specific limitation is imposed on a concrete

combination of a square and a trapezoid as illustrated in Fig. 2{D)

It is preferable that in the vicinity of the projection 31, a
side portion 3b connected to the base of the projection 3a is
provided so as to be parallel to the end surface 1a of an image
sensor 1 as shown in Fig. 1, to be more correct, a side 1b
constituting the end surface la of the image sensor 1. With sucha
construction adopted, a definite adhering position can be secured,
which makes confirmation of the adhesion easy. In a case where
the image sensor 1 is not in the shape of a square as illustrated in
Fig. 1 but in the shape of a square with 4 rounded corners and in
the shape of an oval or an ellipse, the adhesive tape 3 preferably
has a side portion parallel to and in similarity with a side portion
of the end surface of the image sensor 1.

In addition, in the projection 3a, a side portion 3¢ from the
distal end 3d connected to the base of the projection is preferably
in the shape of an oblique line, a polygonal line or a curved line, or

a combination thereof. Since when the adhesive tape 3 is peeled

17



shape and any can be adopted as far as a stress can be dispersed.
Examples thereof include shapes of side portions 3c as shown in Figs.
2(A) to 2(D). That is, by selecting a shape of a side portion 3c as an
oblique line (Fig. 2(C)), a polygonal line (Fig. 2(D)), a curved line (Figs.
2(A) and 2(B)) or a combination thereof (not shown), the side portion 3c
can be smoothly peeled off when the adhesive tape 3 is peeled off.
Therefore, the whole of the projection 3a can be peeled off with an almost
uniform force and the main portion of the adhesive tape covering the light

offcthsrifrengentferpeeiscen b srnten insoof thfopFrisidon 3a;
tifk é@&&?@g ip &&g&i?é Qgsﬁ%m{&taeb@sﬁm Rifdisestion XA)ote
t In ngle of a

at an inclination n oblique line or a polygonal line and a
thereabeeunt @ quesibilieycafl mekinmwl{ the suihe sivsetagapedr for a

shape of the image sensor 1 and shapes qf the whole of the, adhgsive
TEIPRIESRY ﬁ?e”ﬁ%ﬁ%ﬁ'c?naﬁ.n&nogdﬁ%iﬁ@oﬁtpﬁeﬁeﬁmﬁgasﬁﬁtﬁgfl p%ovided
cHitbeRdREBYE ToM0618 PR RRIpROYE G (BRILOPLFRESIVEBY section of
an image sensor. Since no adhesive agent remains on a surface of an
pebfecablyinf sanakliihef enarsing e sliess prrn Gieadhesive
mounting is.c eted, worki Ici IS | Eﬂﬁﬁgs
t% ﬁclrseﬁg;%a%em%t od ‘}60% éi%iégatlgngﬂaﬁ%ﬁégé%?ape ca(rl}%leI %d%%?ecg ?ﬁe
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material 4, the adhesive layers 5 each having a width of b ar?lforme_d on
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aschegiblique line (Fig. 2(C)), a polygonal line (Fig. 2{D}}, a curved
line (Figs. 2(A} and 2(B}} or a combination thereof (not shown], the
side portion 3¢ can be smoothly peeled off when the adhesive tape
3 is peeled off. Therefore, the whole of the projection 3a can be
peeled off with an almost uniform force and the main portion of
the adhesive tape covering the light receiving section 2 can be
peeled off with an almost uniform force in-plane and in a vertical
direction along the peeling off direction X. Neote that an
inclination angle of an oblique line or a polygonal line and a
curvature of a curved line can be arbitrarily set so as to be adapted
for a shape of the image sensor 1 and shapes of the whole of the
adhesive tape 3 and the projection 3a.

An adhesive tape is preferably not provided with an adhesive
layer on a portion covering the light receiving section of an image
sensor. Since no adhesive agent remains on a surface of an object

to be adhered when the adhesive tape is peeled off after part

mounting is completed, working efficiency is increased.
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layer 5 as far as a non-coated portion can be basically formed in a portion
covering the light receiving section of the image sensor and the various
kinds of methods can be adopted as illustrated in Fig. 4, a method in
which an arbitrary shape such as (A) a circle or (B) a tetragon is scooped
out, and a method in which (C) adhesive layers (5) are formed at 4
corners of a base material 4, and a method in which (D) an inclined
non-coated portion with a prescribed width is formed. The oblique lined
portions shown in Fig.4 indicate portions on which an adhesive agent is

coateFpBeorangetthametbed for fahsicatingan adhesivg sarg

ci%ia?%{%%%%ﬂﬁ%éféﬁ%gm %@Q&%ﬁg%ﬁ%ﬁ‘%i‘é ?&[]n%‘&h&éed

y, to sufficiently secure an adhesive strength to the surface
shbthe indlig S8nsnraahdse aidberiaindg tihne pdhaxitrabninéte Boeaat the

light receiving, sectjon. A base rgaterial of an adhesive tape is preferably
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main component in light of a shrinkage factor of the base material and
regeivdiog seckiomafctbenpgteeasor tickhessestian afias adborive

referably at least 5 m. 9 more i to prevent fold and d
e o R N
1o er (Bapefahardiohitiy-cyatebpiict iivtitatien e inpeset piamedhhasive

and any adhesive can be used as far as it has heat resistance. To be

POghioBE ORI S HBRNISRRET RS Sastieunb iRe pakesf e 2iflesive
2AE VKRt oS ARISP ARSNGB BE MMbpted as illustrated in

Fig. 4, a method in which an arbitrary shape such as {A) a circle or
(B) a tetragon is scooped out, and a method in which (C} adhesive
layers (5) are forméd at 4 corners of a base material 4, and a
method in which (D) an inclined non-coated portion with a
prescribed width is formed. The obligue lined portions shown in
Fig.4 indicate portions on which an adhesive agent is coated.

According to the methods, an adhesive layer 5 is formed on
a surface of the image sensor uniformly and so as to secure an
adhered area to thereby, to sufficiently secure an adhesive strength
to the surface of the image sensor and to at the same time prevent
an influence on the light receiving section.

A base material of an adhesive tape is preferably made of
polyethylene naphthalate having a heat resistance under a
temperature condition of 180°C and visual recognizability in
adhesion as a main component in light of a shrinkage factor of the
base material and adhesion to an image sensor thereof.

A thickness of an adhesive tape is preferably at least 5 pm or
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excellent in heat resistance, but also easy in adjustment of an adhesive
force, the adhesive enables an adhesive tape excellent in handlability to
be designed and can be said an especially suitable adhesive material by
finally adjusting an adhesive force to any value in peeling-off the tape
after completion of mounting. An acrylic adhesive is, for example, an
adhesive made of an acrylic copolymer obtained by copolymerization of a
monomer containing at least an alkyl (meth)acrylate. Examples of
alkyl(meth)acrylates include: meth%I (meth)acrylate; ethyl (meth)acrylate

%ﬁ?l% Aptckpate v fplthand) kean apd-beridasniosse Bupiesably
meﬁj ;1 %afm‘iﬂ‘ﬁf%ai%ésﬁﬁ%ﬂ {BslhiRaals: 5PR

te; decyl (meth)acrylate; dodecyl (meth)acry%{)tﬁé1 and others.
hAndiai;ﬂlttgdheswe can contain a proper crosslinking agent. Examples of
crossllnkln mcli

e: an |soc anat crosslin agent 2ROXY
crosslrﬂﬂ& “5& ﬁ%ﬁg &BmMpEas xIl*lez:"latelgcggss?nk|ri{xg'g%ngggnt
agdhdghetad be f@&@m& pihekat dimeﬁéw@ R furiisraddedsghen
required: a filler, an aging preventive agent, a pigment, a dye, a_silane
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ness o eS|ve layer of adhesive tape is in the range of from 1 m
ematalbratahd E@amwsmnme,fémb Bliwthesyaing e divissmenh of atore

e A oS el e lege oL STl
YR WAlYEhbe designed and can be said an especially suitable
adhesive material by finally adjusting an adhesive force to any
value in peeling-off the tape after completion of mounting.

An acrylic adhesive is, for example, an adhesive made of an
acrylic copolymer obtained by copolymerization of a monomer
containing at least an alkyl {meth)acrylate. Examples of
alkyl{meth)acrylates inciude: methyl {methjacrylate; ethyl
{methjacrylate; butyl {methjacrylate; isoamyl (methjacrylate; n-
hexyl (methjacrylate; 2-ethylhexyl {methjacrylate; isooctyl
(meth)acrylate; isononyl (methjacrylate; decyl (methjacrylate;
dodecyl {(methjacrylate; and others. An acrylic adhesive can
contain a proper crosslinking agent. Examples of crosslinking
agents include: an isocyanate crosslinking agent, an epoxy
crosslinkig agent, an aziridine compound, a chelate crosslinking
agent and others.

The following other additives can be further added when
required: a filler, an aging preventive agent, a pigment, a dye, a

silane coupling agent and others. An acrylic adhesive is
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differences are formed on a surface of a base material and If a thickness
is less than 1 m, there is a possibility that a surface protective tape is
deflected to thereby be brought into contact with the light receiving
section with a possibility of damage thereto and to at the same time
decrease adhesive property. In addition, there arises a possibility to
generate pealing-off of an adhesive tape due to thermal shrinkage of the
film during heating. If a thickness exceeds 50 m, there arises a possibility
that an adhesive agent covers the light sensitive portion by deformation of

camparetiveln fiahkiirhsrbrsastaitrs: FiHMARHG ShcRerlyRiedfrable
afflesie;tang freisiegation of an adhesive agent due to a pressure

when an adhesive tape is adhered, a pressure to an adhesive tape in
transpértitickress whadhésive darny dh adbigrivethentd i bivébyer of
an adhesive tape is preferably a thinner layer.in consideration of
SRS AT, THER B FROTIor B0 FOE o ek Bty B the. o
rigpR s eapired [rhavenadie saith ot sikangilids s auntingo e prefprublly
to hold an adhering state so as to match an image sensor, and workability
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the thickness is the madst Suitable range. Therefore, by using the adhesive
differenibesucte fohivltbon efshefadbaxive baper ntdsqrdsbiteitéimrovide
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or less in a case where being heated at 150C for 30 min.
the light receiving section with a possibility of damage thereto and
to at the same time decrease adhesive property. In addition, there
arises a possibility to generate pealing-off of an adhesive tape due
to thermal shrinkage of the film during heating. If a thickness
exceeds 50 pm, there arises a possibility that an adhesive agent
covers the light sensitive portion by deformation of an adhesive
agent in a slit processing or punching processing of an adhesive
tape, or deformation of an adhesive agent due to a pressure when
an adhesive tape is adhered, a pressure to an adhesive tape in
transportation and heating in mounting. In addition, the adhesive
layer of an adhesive tape is preferably a thinner layer in
consideration of transmittance.

That is, in order to protect an image sensor, an adhesive
tape is required to have a prescribed strength in mounting, it is
required to hold an adhering state so as to match an image sensor,
and workability is also important. Therefore, an adhesive tape in

the invention is found, as results of experimental measurements,
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This is to prevent peeling-off due to thermal shrinkage. The term, a
thermal shrinkage factor, herein is a value measured accordingto JIS C
2318. In the invention, a thermal shrinkage coefficient of the adhesive
tape after heating at 180C for one hour is preferably 1.0% or less, more
preferably 0.5% or less, further more preferable 0.3% or less. This is
because by making an additive condition on a thermal shrinkage
coefficient of a base material at a high temperature condition definite, a
Workin%efficiency is raised. The "thermal shrinkag; coefficient" stated

imarbich theabpye wareeAf thaddiskasssiriba mert ARiSARIRoUr
ter bej e . acLe casHE 9 Ae
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20 mm and a sample s adhered (o a BA plate, the composite was,heated
1R AP BERA R EvEr 1580 M UAPLH e AR TR RIS AT
heating, Was siRASIKerhUsIRg f.RHRIL &0 h(BEH i Qi s o & BPheive
manufactured by MITSUTOYO CORP.) both in MD direction and TD
tapedioflR dnrentionis a1nesably B 80 Inatcmismar oS alRIRBLY
s «ding to JIS sBA finish! . Jii 04
e e e S ecive
Thisdotanpachestypdaiagitdl deating tdickitel fohrindager iThecterdly
in the range of 0.1 to 8.0 NI 19 mm wjdth, more preferably in the ragnge of
i RTERANSET B BAGP 9T AT WRRTCIG o B S PAR TR PRERTA e o
Jram &3 1\ to 4.0 N/ 19 mm width. If an adhesive force exceeds 8.0 N/ 19
mm,

In the invention, a thermal shrinkage coefficient of the
adhesive tape after heating at 180°C for one hour is preferably
1.0% or less, more preferably 0.5% or less, further more preferable
0.3% or less. This is because by making an additive condition on a
thermal shrinkage coefficient of a base material at a high
temperature condition definite, a working efficiency is raised. The
“thermal shrinkage coefficient” stated herein is measured when an
adhesive tape is left at 180°C for one hour after being adhered to a
BA plate. A concrete measuring method for a thermal shrinkage
coefficient was conducted in a procedure in which an adhesive tape
is cut into pieces in the shape of a square having a side of 20 mm
and a sample is adhered to a BA plate, the composite was heated at
a temperature of 180°C and a size of the sample before and after
heating was measured using a projector {Profile Projector PJ-
H3000F, manufactured by MITSUTOYO CORP.) both in MD
direction and TD direction. Note that the BA plate is a 8US 304
plate finished to BA No.5 surface according to JIS “BA finish” (No.
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peeling-off of the adhesive tape from an object to be adhered is difficult in
peeling off from the object to be adhered in the process with a possibility
remaining an adhesive layer on a surface of the object to be adhered,
while if an adhesive force less than 0.1N/19 mm, there arises a possibility
to generate peeling-off of the adhesive tape due to thermal shrinkage of
film during heating. The adhesive force is measured according to JIS Z
0237. A light transmittance of an adhesive tape in the invention is
preferably 50% or more and more preferably 70% or more. This is

BeNauSciinishadSHRcR0thammHaciustchy Hependiingeku Co.,

Leqpponent mounting as well, the inspection can be conducted without
being accompanied by peeling-off of an adhesive tape by securing a light
transniittatice invénticihcsra dipssive freseripban wibesivedenel hfter

term, a light trapsmittance, herein shows a. light transmittance in.the
B RRRBBh VO Sh LR PR IRES 5 RIS TSIARKE 1R SR ARRE R e 19 of
gloR ADD 18 A0R¥th | inthe ipyerdiemii imPraiembipgdhet ardanenitmiee
is 50% or more all over the entire wavelength region. If a light

Sy@sHiifame Ei%ﬁﬁé‘nﬂm%, Hﬁﬁfﬂ%eﬁ:é ﬁtmmﬁ f@egg Rizing
£ ea.%}gv 1@%%&&0“1?%“% SQUI:SRIGIMALG IRk 88V S mm,

through 23 the adhesive tape. A light transmittance herein is measured by
paeang-offfhef ftihle videviestape dnd matnodbje Metrs e mmbhe Methsod for

Light Transmittance > Measurement Instrument: A spectrophotometer
R PR AT AP o0 ATHEES o) SO ETE A P THE R RATSE
WO £ B0 SiTbiR P A 1h PR IIREEIVR JBPUYRIS £UkOHHBAdTORES
o%ljzeeci tip{)eedadhered, while if an adhesive force less than 0.1N/19
mm, there arises a possibility to generate peeling-off of the
adhesive tape due to thermal shrinkage of film during heating. The
adhesive force is measured according to JIS Z 0237.

A light transmittance of an adhesive tape in the invention is
preferably 50% or more and more preferably 70% or more. This is
because in a case where the interior is optically inspected after
component mounting as well, the inspection can be conducted
without being accompanied by peeling-off of an adhesive tape by
securing a light transmittance of the adhesive tape at a prescribed
value or more. The term, a light transmittance, herein shows a
light transmittance in the visible light region and means a
transmittance in the wavelength range of from 400 to 700 nm. In
the invention, it is preferable that a transmittance is 50% or more
all over the entire wavelength region. If a light transmittance is
less than 50%, difficulty is encountered with recognizing results in

connection process for a solid-state image pick-up device through
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to the measurement instrument. (4) Measurement on an adhesive tape is
conducted from the adhesive side. Note that measurement on a base
material is conducted from the side on which an adhesive is coated or on
which the adhesive is present. In a case where a release film is used for
an adhesive tape, any release film conventionally known may be used.
To be concrete, a release film in which a release coat layer, for example
a silicone layer, is formed on an adhering surface between an adhesive
layer and a base material of a release film may be used. Examples of

theadhegirmkeperc b dish trrpemiid pape rherain ds greasires BEin
o LIRS #% %S PRI f}%g&%@&@ﬂ%%&g@&mlyester An adhesive

tape of the invention e cut according to a size in application thereof,
< Memsairgninent dic-dhaid fioxaighiciFopnsmitandach is the object. No
specmc limitation is placed on a Worklr&method as faras a unlﬁg,ré

shape!& HERRE SR ARSI R RETS é{;%crﬁrgﬁ ek

2800310/ 2R ¢ A EuvOAIRY SHRHIALLD ¢Ehing is preferable in light of
productivity. 24 Examples Description will be given of the invention using

exam{iRsMrasngmebh RarngonEpmahiasniterd@Amaconcrete way.

A epleisnaetel nieaaralesdalien uasendleied At d

follows: "be understood that the invention i imited
textiapiesazngdhecaitainatiownneathod concerning the invention. <
Evaluation Method >

{4} Measurement on an adhesive tape is conducted from the
adhesive side. Note that measurement on a base material is
conducted from the side on which an adhesive is coated or on
which the adhesive is present.

In a case where a release film is used for an adhesive tape,
any release film conventionally known may be used. To be
concrete, a release film in which a release coat layer, for example a
silicone layer, is formed on an adhering surface between an
adhesive layer and a base material of a release film may be used.
Examples of base materials of release films include paper such as
glassine; a resin films such as polyethylene, polypropylene, and
polyester.

An adhesive tape of the invention may be cut according to a
size in application thereof, for example a solid-state image pick-up
~ device, which is the object. No specific limitation is placedon a
working method as far as a uniform shape is held and no remain of

adhesive agent is left on a working section and as a working

method, punching is preferable in light of productivity.
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Evaluation was conducted on the following items of tapes fabricated
under above described conditions. (1) Shape of Tape after Heating
Samples of the examples and the comparative examples were adhered
on glass surfaces and shapes of the tapes after being left at 180C for one
hour were evaluated. (2) Visual Recognizability in the Case of Assuming
Optical Inspection in Interior after Packaging A box with a height of 5 mm
was formed using an acrylic plate and a semiconductor device finished
with a connection process was put in the interior thereof. An adhesive
E’l‘ﬁﬁ%ﬁkﬁ% adhered onto the surface of the acrylic plate and recognition of

the PIRSENGHALALRINASOERRMBE IR IintheTaBCARMNE L ARitEs
included |nS|de the acrylic plate was conducted through the tape.

siRoeing Rieeostruciion and eprfieatdtby realjar SHRIMALS IRV AEKHR
e SARiarie B oLENa RGN SISO DL ILEE 1GNE R oz hisnence

or absence of the connection ca clearly recognized. A: T
FSID6WEC D R Eaal Hehlaaral i se sty ehla t28: {Hwnbicrmdsmaﬁumteé
recognized. (3) Discharge Quantity When an adhering surface of a tape
by sbe srampiesAnddhe At a@ﬁ%%%&?e%?%ﬁ%ﬂ&t&% €and an
1adhesiyg tape was peeled off, a discharge quantity was measured.
Measurement of a discharge quantity was conducted as followed. (3-1) A
<doeadubt e Metheshnected to the upper portion of a

Evaluation was conducted on the following items of tapes
fabricated under above described conditions.
{1) Shape of Tape after Heating

Samples of the examples and the comparative examples
were adhered on glass surfaces and shapes of the tapes after being
left at 180°C for one hour were evaluated.
(2) Visual Recognizability in the Case of Assuming Optical
Inspection in Interior after Packaging

A box with a height of 5 mm was formed using an acrylic
plate and a semiconductor device finished with a connection
process was put in the interior thereof. An adhesive tape was
adhered onto the surface of the acrylic plate and recognition of the
presence or absence of connection to the semiconductor device
included inside the acrylic plate was conducted through the tape.
Recognition of the effect was conducted by five persons with the
naked eye. Criteria of evaluation were the following three levels.

o: The presence or absence of the connection can be clearly
recognized.

A: The connection can be barely recognized.
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peeled surface at the distal end of a high speed pealing off tester and
arranged to move at the same speed as the peeled surface. (3-2) The
coaxial cable was connected to an oscilloscope to thereby measure a
value of electromagnetic wave generated when the tape is peeled off.
(3-3) Adhesive tapes were cut into pieces each with 20 mm width, a
sample was adhered on a glass surface and a test sample was set on the
apparatus. (3-4) Thereafter, a value of an electromagnetic wave observed
when measured at a release angle of 180 and a release speed of 5
mm/mifh The franerdirascraReh e &segRiEed) The maximum value of
W3ve peak measured is defined as a discharge value.
(a?r?%z% aoé%?y%er edch of samples of the examples and comparative 26
exam Sisedesaridbdrétg\swefa adlvdredtapio wag cdlwndac be @aghass
ggle rtthe %gss surfa s left a% is at 180C for %lhr andt thereafter
§|'n%ﬁ f8HaES 05 aﬁfﬁﬁ/ tes, SRS e afResive aps Ve
p@ewhccﬁ@l heive-Hasgeogiashen kasenitaialdnatisdsademtnt of a

polyethylene naphthalate with a thickness of 25 m (a thermal shrinkage
digehargptarantitynwasisendaoted, agfedwrA-30 min) and the wet coat

(é’l’ﬁf dried to prepare an

A coaxial cable was connected to the upper portion of a
peeled surface at the distal end of a high speed pealing off tester
and arranged to move at the same speed as the pecled surface.
(3-2)

The coaxial cable was connected to an oscilloscope to
thereby measure a value of electromagnetic wave generated when
the tape is peeled off.

(3-8}

Adhesive tapes were cut into pieces each with 20 mm width,
a sample was adhered on a glass surface and a test sample was set
on the apparatus.

(3-4)

Thereafter, a value of an electromagnetic wave observed
when measured at a release angle of 180° and a release speed of 5
mm/min was measured as a discharge value.

(3-5)

The maximum value of an electromagnetic wave peak
measured is defined as a discharge value.
(4} Peelability

After each of samples of the examples and comparative
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adhesive tape having an adhesive layer with a thickness of 10 m thereon.
The adhesive tape was heated at 180C for about 1 hr and thereafter, an
adhesive force was measured according to JIS Z 0237 to obtain 2.0
NI19mm, a thermal shrinkage factor was 0.15% and a light transmittance
was 50% or more (on the average: 88.0%) at a wavelength in the range
of from 400 to 700 nm. <Example 2> A base material made of
polyethylene naphthalate with a thickness of 25 m was used and a
quaternary ammonium salt (NR- 121X, manufactured by Colcoat Co., Ltd.)

AR BlRSiEsrTive B Relos At At e TR AR 8 Blass SRHfACte S50 4
sl gﬁerbafa& grnulicadeslva 098 es APRliskeRdR Pte) SHHace

the wet coat was dried to form an adhesive layer with a thickness of

theranfind, tthiherpyplatid ewelwa tethesivpaaahilitygr the adhesive tape
gas he?teg at 180C for about one hour, an adhesive force was measured
ESTANg 10 JIS Z 0237 to obtain 2.0 N/ 19 mm, a thermal shrinkage was

0.15%mrdiatighi daenbignie ol Radhesitecspawanad Bleat 500
nm. <Example 3> 27 An adhesive tape was fabricated in a %rocedure in

SR fsortisfie eARPRERARY e RAGIAERE MRt e Seidy fuithighness
0?00, 9L ACHKIS aflaSM g@&ge&a@%ﬁ@ﬂ&%@ JalelallelcISterToe d"&‘%

width of 10 mm were alternately arranged so as to form a pattern of
astﬁﬁéé’@rﬁa' (R exiatenad thexisvet pm;ewgrﬂlndmrmlawmthm

ckr]ess of 2 and the w at was dried to ther n Beswe

EPTEr AHF DAL % TGRS BAT S A SENERTE 0
tﬁ@?@éﬂ.e Phe NBscRAagdvas heated at 180°C for about 1 hr and
thereafter, an adhesive force was measured according to JIS Z
0237 to obtain 2.0 N/19mm, a thermal shrinkage factor was 0.15%
and a light transmittance was 50% or more (on the average: 88.0%])
at a wavelength in the range of from 400 to 700 nm.
<Example 2>

A base material made of polyethylene naphthalate with a
thickness of 25 um was used and a quaternary ammeonium salt (NR-
121X, manufactured by Colcoat Co., Ltd.} was coated on the back
surface side of the base material. Thereafter, a selution of an
acrylic adhesive agent was applied on the other surface and the wet
coat was dried to form an adhesive layer with a thickness of 10 um
and to thereby fabricate an adhesive tape.

After the adhesive tape was heated at 180°C for about one
hour, an adhesive force was measured according to JIS Z 0237 to
obtain 2.0 N/19 mm, a thermal shrinkage was 0.15% and a light
transmittance of the adhesive tape was 86.0% at 500 nm.

<Example 3>

27



slitting the adhesive tape with a width of 20 mm so that a non- coated
portion is located in the center. The adhesive tape was a = 10 mm and b
=5 mm in Fig. 3. After the adhesive tape was heated at 180C for about
one hr, an adhesive force was measured according to JIS Z 0237 to
obtain 1.0 N/ 19 mm and a thermal shrinkage was 0.15%. <Example 4>
An adhesive tape was obtained in a similar way to that in Example 2 with
the exception that an adhesive layer with a thickness of 30 m was

fabricated on the adhesive tape. After the adhesive tape was heated at
180C A adhssive tAp L asHaBRIcbRL iRa2 ﬁfé’fﬁ#ﬁﬁ%&@?&i}?ﬁ‘to Js

c 62963 HIRIBIRIN 3k W= A58 IR en 3 18! ShHEeoR Wasithl 200
<Example 5> An adhesive tape similar to that in Example | was fabricated

solutite ekespaoryliataibesivesage nipandhaas-chatedipgitionggach
shaped Jn wa h that a projection_qf a length of 4,mm _has_side

withe A ST i vty BlesraaletRarapred e an Fototin o

pEOMSIA YT ROFIPEs0H A rBELY TRalETiad Srdd@ B ipoiy-ARyidiesive tape
similar to that in Example 1 was fabricated with the exception that the

naphdbpieteRiihe HRISHRARSPER "REPGIBEMT e MRt Atigd to
tREQISH8:95 830N Qi 001y @3e H AP eR I RRRI0 M4 N SlaRsOpcPoth

side, wherein the top was shorter than the bottom by 1 mm on one side
ol8kiandiShdbiesive(© weas Thamdzetivindegpt svasehthingd Bxoverage

sﬁ%ﬁ'&’é‘ &flg a'EH‘eéine”%ere with a width of 20 mm so that a non-

coated portion is located in the center. The adhesive tape was a =
10 mm and b = 5 mm in Fig. 3.

After the adhesive tape was heated at 180°C for about cne
hr, an adhesive force was measured according to JIS Z 0237 to
obtain 1.0 N/19 mm and a thermal shrinkage was 0.15%.
<Example 4>

An adhesive tape was obtained in a similar way to that in
Example 2 with the exception that an adhesive layer with a
thickness of 30 um was fabricated on the adhesive tape.

After the adhesive tape was heated at 180°C for about one
hr, an adhesive force was measured according to JIS Z 0237 to
obtain 3.0 N/19 mm and a thermal shrinkage was 0.15%.
<Example 5>

An adhesive tape similar to that in Example 1 was fabricated
‘with the exception that the adhesive tape was, as shown in Fig.
2{A) shaped in way such that a projection of a length of 4 mm has
side portions each in the shape of an arc with R = 2 {mmj extended

from a coverage portion of 11 mm x 12 mm.
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<Comparative Example 1> An adhesive tape prepared by means of a
method similar to Example | was obtained with the exception that the
base material is a PET film with a thickness of 25 m (a thermal shrinkage
factor of the base material was 1.5% at 150C for 30 min). The adhesive
tape was heated at 180C for about 1 hr and thereafter, an adhesive force
was measured according to JIS Z 0237 to obtain 2.0 N/ 19mm, a thermal
shrinkage factor was 1.3% and a light transmittance was 50% or more
(on the average: 91.0%) at a wavelength in the range of from 400 to 700
<ﬁ#ﬁﬂ¥!§6rﬁﬁarative Example 2> An adhesive tape prepared by means of a

methog SNGCIR, EXRRPAh A PRSI RSB HUCT YD HAkibEce

base material I1s a polyimide film with a thickness of 25 m (a thermal
wihhrtteg extagiticof thmbate mdleEive dsp @ Wanl, B50shior8GmEig.A

light transmijttance of the adhesive tgpe was less than 50%
A B PR 286 A R B RELLO T AARARED B8 e hes
thasded i d8RGoR vRauLIbps dribercaitns, WhadbasSvRIUSR was
measured according to JIS Z 0237 to obtain 2.0 NI 19mm and a 29
shratan nthkbgdnitennby d nm eB ORGS0 d and eheifie.

z@&@%&lﬁeﬁ%‘?&"&%ﬂ Rlgddr &AL YA Exé&%@?aéeﬁﬂ%} i6n of 6
xception that no quaternary ammonium salt was coated ~on the back
nstuface sise, of an adhesive layer of the adhesive tape. After the adhesive

tape was heated at 180C for about one hr, an adhesive force was

remprsatite SrERRISIS 2 0237 to obtain 2.0 N/ 19 mm, a thermal
shrinkage e Qite % éghted by means of a method similar to

Example 1 was obtained with the exception that the base material
is a PET film with a thickness of 25 um (a thermal shrinkage factor
of the base material was 1.5% at 150°C for 30 minj. The adhesive
tape was heated at 180°C for about 1 hr and thereafter, an adhesive
force was measured according to JIS Z 0237 to obtain 2.C
N/19mm, a thermal shrinkage facter was 1.3% and a light
transmittance was 50% or more {on the average: 91.0%} at a
wavelength in the range of from 400 to 700 nm.
<Comparative Example 2>

An adhesive tape prepared by means of a method similar to
Example 1 was obtained with the exception that the base material
is a polyimide film with a thickness of 25 um (a thermal shrinkage
factor of the base material was 0.2% at 150°C for 30 min}. A light
transmittance of the adhesive tape was less than 50% at a
wavelength in the range of 510 nm or less. The adhesive tape was
heated at 180°C for about 1 hr and thereafter, an adhesive force

was measured according to JIS Z 0237 to obtain 2.0 N/1Smm and a
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transmittance of the adhesive tape was 88.0% at 500 nm. <Comparative
Example 4> An adhesive tape was obtained in a similar way to Example 2
with the exception that polyethylene terephthalate (Lumirror S- 10#38,
manufactured by TRAY INDUSTRIES, INC.) was used as a base material
used in an adhesive tape. After the adhesive tape was heated at 180C for
about one hr, an adhesive force was measured according to JIS Z 0237
to obtain 1.5 N/19 mm, a thermal shrinkage was 1.3% and a light
transmittance of the adhesive tape was 90.0% at 500 nm. <Comparative

thermal shoinkagenagtan s thd Gotained in a similar way to Example 2
<¥‘{Q;, grgﬁ‘@g%;{hm%wgyimide (Capton 1001!, manufactured by Toray
D ) W

uPont Co., Lt as used as a base material used in an adhesive tape.
After ttenoitiessied dppevanhaititaiae BB CHdminidat ey bo, Brample 2

“ﬁ‘%ﬁe ive force was measured according to JIS Z 0237 to ,obtain 2.5 N/19
,%&8%3?21% E&a& RRaGabeT: PP ORIRMRAN T BT Frate

o20DRSiva daPe RS 4506 8t 200N e30ve GaguIsAtie: RxaNeRle S 1A,

adhesive tape was obtained in a similar way to Example 3 with the

exceptititendbsrddiatiredanrRatihagtrediod AGHC ez tbamdina
h%a%L%&Légi(?s%féﬁg il %9@&&&‘4%@28&%@&&%%%‘1&%%&? ggout

ohe" hr, an adhesive force was measured according to JIS Z 0237 to
oblttdin 2.0 /19 mrmgrdih Hrensbsbhinkage was 0.15% sSdmjightive
txl'zai(naénng%%t;;ce of the adhesive tape was 88.0% at 500 nm.
<Comparative Example 4>

An adhesive tape was obtained in a similar way to Example 2
with the exception that polyethylene terephthalate (Lumirror S-
10#38, manufactured by TORAY INDUSTRIES, INC.] was used as a
base material used in an adhesive tape.

After the adhesive tape was heated at 180°C for about one
hr, an adhesive force was measured according to JIS Z 0237 to
obtain 1.5 N/19 mm, a thermal shrinkage was 1.3% and a light
transmittance of the adhesive tape was 90.0% at 500 nm.
<Comparative Example 5>

An adhesive tape was obtained in a similar way to Example 2
with the exception that polyimide (Capton 100H, manufactured by
Toray DuPont Co., Ltd.) was used as a base material used in an
adhesive tape.

After the adhesive tape was heated at 180°C for about one
hr, an adhesive force was measured according to JIS Z 0237 to
obtain 2.5 N/19 mm, a thermal shrinkage was 0.1% and a light

transmittance of the adhesive tape was 24.5% at 500 nm.
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An adhesive tape similar to that of Example 5 was prepared with the
exception that a side portion of the projection has a profile of a base with
a recessed corner of a right angle (a shape 3e as shown by a broken line
of Fig. 2(A)). <Results> (1) Shape of Tape after Heating Neither floating
nor peeling-off from a glass surface of a tape was recognized in each of
the cases of Examples | to 6, and Comparative Examples 3, 6 and 7
using polyethylene naphthalate as a base material, and Comparative

Examples 2 and 5 using a polyimide base material, while peeling-off at
<fremrazatine E5pHLISSesive tape due to thermal shrinkage was

rec0uZRd FhUISVRER O AR D RS WBED Bcample 3

Comparative Example’4, floating at the end surface of the adhesive tape
wikds theogmimgiti¢d) thedai R echgtieabilfym detytid adibesive apenth the

resultg}gg 'n@)ectio%of vi%uag recognizability in the interior after formation
Wcﬁsac;? é% : T‘T%% © = 5’?%5 € Example Example Example Example

Exampigtdri Bt e @ap® WL hebrekbsien B &0 Qubdicstes C
000000 TesteroO

hr, an adhesive force was measured according to JIS Z 0237 to
obtain 2.0 N/19 mm and a thermal shrinkage was 0.15%.
<Comparative Example 7>

An adhesive tape similar to that of Example 5 was prepared
with the exception that a side portion of the prejection has a
profile of a base with a recessed corner of a right angle {a shape 3e
as shown by a broken line of Fig. 2(A)).
<Resuits>

(1} Shape of Tape after Heating

Neither floating nor peeling-off from a glass surface of a tape
was recognized in each of the cases of Examples 1 to 6, and
Comparative Examples 3, 6 and 7 using polyethylene naphthalate
as a base material, and Comparative Examples 2 and 5 using a
polyimide base material, while peeling-off at the end surface of the
adhesive tape due to thermal shrinkage was recognized in the case
of Comparative Example 1 using PET. In Comparative Example 4,
floating at the end surface of the adhesive tape was recognized.

(2) Visual Recognizability

In Table 1, there are shown the results on inspection of
visual recognizability in the interior after formation of a package.

[Table 1]
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DOOOO TesterEo00000 Comparative Comparative Comparative
Comparative Comparative Comparative Comparative beam le 1 Example
2 Example 3 Example 4 Exam le 5 Example 6 Exam ie 7 Testero Ao 0 A
ao ATesteraaoAAo BTesterxooxx CTesteroAooaxo D
Tester o x 0 0 X x 0 (3) Discharge Quantity Discharge of 400 mV was
recognized in the construction of Comparative Example 3, while the

maximum of discharge quantity of 50 mV was measured in constructions

of EXampliandian CEnmpR! AiBea e D esLnafid > Bxeaiof HaiGh e
guaternaryi ammoniugh saltiwas 8oated on #he back susface side 6f a
Téstse | mateyrial. (4) Peglability In the case of the adhesiye tape of Example
___;Q&;penlnhility from a.glass.surface of the tape was i
T ng at 480C|for 1r thereonsand no foreign substances derived from
—af} adhacive—afar-mnealinaeaEAff-af-th + A H | In ] n2
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sdrface, witereas in the case of Comparative Example 8, foreign ©
Tef;er o} o] O Q o] o}
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Comparative | Comparative | Comparative | Comparative | Comparative | Comparative | Comparative
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Tester o A o o A A o
Te;ter o A o o A FaX O
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{3} Discharge Quantity

Dischargé of 400 mV was recognized in the construction of

Comparative Example 3, while the maximum of discharge gquantity

of 50 mV was measured in constructions of Example 2, and

Comparative Examples 4 and 5 in each of which a quaternary

ammonium salt was coated on the back surface side of a base

material.

{4) Peelability

In the case of the adhesive tape of Example 3, peelability

from a glass surface of the tape was recognized after heating at

180°C for 1 hr thereon and no foreign substances derived from an

adhesive after peeling-off of the tape was recognized on the glass
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substances derived from the adhesive was recognized on the glass
surface after peeling-off of the tape. In each of the cases of Examples 5
and 6, the tape was able to be easily peeled off starting at the projection
without breaking the tape, whereas in the case of Comparative Example
7, since cracking occurs at the recessed angular corner at the base of the
projection to break the tape, difficulty was encountered in peeling-off the
whole of the tape from the projection. According to results described
above, it is possible to provide a surface protective adhesive tape, used
suAfRfAd G erexson R fRsesah Geuunar aties FFa mals Belnfist and
sCRleRL g LA HIAN She ViRl LRFO IR PULY AR 08 JRIRE glass
resistance. 33 What is claimed is: 1. A method for mounting an image
swefiacerafieerprehingméiiofitheprepessiof aadihaddbermasassniy a
solid-state imagi ggﬁvi e, with an adhesiye tape,.adhered.on .
BRI D AT B EORS A EEn 0 T AL e i rarting
aPeheiigee nenhitaiapsbehaga Ratelin, Weling fspietthsianier of
peeling on at_least part of the periphery thereof, and having an adhesive
Cripnesp iy R EXamPla fiasinem ST LIRS 2FC UG AL LPRIGFEREEEN the
2Bk wiaae e el WIGh e ked iR BaSA Yecainfhaciagd)
parallel to an edge surface of the imagé sensor and connecting "to the
difsitmiitpftae protmsideradda et garfOthrewlbbsivt thpdtape from
connecting, from the edge to the bottom of the protrusion having a shape
the M915E8Pn oblique line, a zigzag line, a curved line or a combination
of thegg.llaeaia Sl ok saRREGHSE - {BEA RS velEifif P sddidreage
sensor with a substrate side is performed. 2. The mounting method for an
rrevite o svofageaeptgebivmpthesitp fenenaspfidamaelding & £CD
pgg%—%g? AR é‘i‘.ﬁg éﬁs’éﬁé@é‘@ﬁe@?ﬁﬁ &) Uiﬁi’@%@ﬂ'&t in
me for ah imageensor actording to claims'1 or 2,
heat resistance, visual recognizability and peeling-off resistance.
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wherein not only the adhesive tape covers the entire light receiving

section of the image sensor, but also at least one part of the outer
periphery is adhered to the light receiving section so as to have a
prescribed distance toward the center side from the edge surface of the
image sensor. 4. The mounting method for an image sensor according to
an@’g?ﬁté?aﬁﬁ@‘?dﬂﬁzs, wherein the adhesive layer is not provided on a

portion of the adhesive tape covering the light receiving section of the
image sgnsor. R Ilh mo rlltin mtethod for an ima%e sensor.according to.
any one Gf claims T 104, wherein atharmar shriiiRage TG a1 So&Gtng
therbesse phateniedassedser thiogadhdsivaaapmigitddevorlessh 34 6diEkise tape
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wherein a thermal shrinkage coefficient of the adhesive tape after heating
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of the adhesjve tape after heating at 180C for one hour is in the range of
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used for any one of the method for mounting an image sensor accor

to HAFIRETNEIBAHITL AT RIRATE MAR I sratHupEnel aanesivel aapsblimedine,
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on at least gne surface and an antistatic agent applied onto the other
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thereof, and also has a side being in parallel to an edge surface of the
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a curved line or a combination of these lines.

3. The mounting method for an image sensor according to claims 1 or 2,
wherein not only the adhesive tape covers the entire light receiving section of the
image sensor, but also at least one part of the outer periphery is adhered to the light
receiving section so as to have a prescribed distance toward the center side from the

edge surface of the image sensor.

4, The mounting method for an image sensor according to any of claims 1
to 3, wherein the adhesive layer is not provided on a portion of the adhesive tape

covering the light receiving section of the image sensor.

5. The mounting method for an image sensor according to any one of
claims | to 4, wherein a thermal shrinkage factor at 150°C of the base material used in

the adhesive tape is 1.0% or less.
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6. The mounting method for an image sensor according to any of claims 1
to 3, wherein a thermal shrinkage coefficient of the adhesive tape after heating at

180°C for one hour is 1.0% or less.

7. The mounting method for an image sensor according to any of claims 1
to 6, wherein an adhesive force of the adhesive tape after heating at 180°C for one

hour is in the range of from 0.1 to 8.6 N/19 mm width.

8. The mounting method for an image sensor according to any one of

claims 1 to 7, wherein a light transmittance of the adhesive tape is 50% or more.

0. An adhesive tape used for any one of the method for mounting an
tmage sensor according 1o any one of claims ! to §, characterized in that the adhesive
tape uses polyethylene napthalate as the base material, and has an adhesive layer on at
least one surface and an antistatic agent applied onto the other surface, and has a
protrusion for peeling on at least part of the periphery thereof, and also has a side
being in parallel to an edge surface of the image sensor and connecting to the bottom
of the protrusion, and a lateral part of the adhesive tape connecting from the edge to
the bottom of the protrusion has a shape of any one of an oblique line, a zigzag line, a

curved line or a combination of these lines.
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