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DOUBLE - SIDED ADHESIVE TAPE , 
ELECTRONIC INSTRUMENT PROVIDED 
WITH DOUBLE - SIDED ADHESIVE TAPE , 
DISASSEMBLY STRUCTURE PROVIDED 
WITH DOUBLE - SIDED ADHESIVE TAPE , 

AND ADHERED STRUCTURE 

[ 0009 ] The present technology , therefore , has as a primary 
object the provision of a technology that makes it possible 
to separate adherends with their recycling as a premise while 
meeting reliability guarantee temperature conditions for the 
adherends . 

Solution to Problem TECHNICAL FIELD 
[ 0001 ] The present technology relates to a technology for 
bonding adherends with each other and separating them 
from each other . 

BACKGROUND ART 
[ 0002 ] As a pressure - sensitive adhesive tape for bonding 
adherends with each other , the pressure - sensitive adhesive 
tape disclosed in PTL 1 is known for years . The pressure 
sensitive adhesive tape disclosed in PTL 1 is configured 
including at least a pressure - sensitive adhesive layer with a 
heat - foaming agent contained therein so that the pressure 
sensitive adhesive tape separates from the individual adher 
ends when the pressure - sensitive adhesive layer is heated to 
allow the heat - foaming agent to foam . 
[ 0003 ] Such a pressure - sensitive adhesive tape is used , for 
example , in an electronic device such as a personal computer 
or mobile phone for bonding an internal power supply such 
as a battery for the electronic device with a housing or the 
like in which the internal power supply is accommodated . 

CITATION LIST 

Patent Literature 
10004 ] [ PTL 1 ] 
[ 0005 ] JP 2009 - 120808A 

SUMMARY 

[ 0010 ] Specifically , the present technology provides a 
double - sided , pressure - sensitive adhesive tape including a 
pair of pressure - sensitive adhesive layers and an electrically 
conductive heat generating layer disposed between the 
paired pressure - sensitive adhesive layers . At least one of the 
paired pressure - sensitive adhesive layers contains a heat 
foaming agent , and at least one of opposite end faces of the 
electrically - conductive heat generating layer extends out 
beyond a corresponding end face of the at least one pressure 
sensitive adhesive layer . 
[ 0011 ] In this double - sided , pressure - sensitive adhesive 
tape , the heat - foaming agent may have a foaming starting 
temperature set higher than a guarantee temperature of an 
adherend to be bonded to the at least one pressure - sensitive 
adhesive layer , and the electrically - conductive heat gener 
ating layer may have a heat generating temperature set equal 
to or higher than the foaming starting temperature . 
[ 0012 ] In this double - sided , pressure - sensitive adhesive 
tape , the opposite end faces of the electrically - conductive 
heat generating layer extend out beyond corresponding end 
faces of the at least one pressure - sensitive adhesive layer , 
and are disposed in the same planes as corresponding end 
faces of the other pressure - sensitive adhesive layer . 
[ 0013 ] In this double - sided , pressure - sensitive adhesive 
tape , each pressure - sensitive adhesive layer may contain the 
heat - foaming agent . 
[ 0014 ] Further , the present technology also provides an 
electronic device , which at least includes an internal power 
supply that drives the electronic device , an adherend bonded 
with the internal power supply , and a double - sided , pressure 
sensitive adhesive tape bonding the internal power supply 
and the adherend with each other . The double - sided , pres 
sure - sensitive adhesive tape includes a first pressure - sensi 
tive adhesive layer bonded with the internal power supply , 
a second pressure - sensitive adhesive layer bonded with the 
adherend , and an electrically - conductive heat generating 
layer disposed between the first pressure - sensitive adhesive 
layer and the second pressure - sensitive adhesive layer . At 
least one of the first pressure - sensitive adhesive layer and 
the second pressure - sensitive adhesive layer contains a 
heat - foaming agent . At least one of opposite end faces of the 
electrically - conductive heat generating layer extends out 
beyond a corresponding end face of one of the first pressure 
sensitive adhesive layer and the second pressure - sensitive 
adhesive layer . 
[ 0015 ] In this electronic device , the heat - foaming agent 
contained in the double - sided , pressure - sensitive adhesive 
tape may have a foaming starting temperature set higher 
than a guarantee temperature of the internal power supply , 
the electrically - conductive heat generating layer may have a 
heat generating temperature set equal to or higher than the 
foaming starting temperature . 
[ 0016 ] In this electronic device , the opposite end faces of 
the electrically - conductive heat generating layer may extend 
out beyond corresponding end faces of the second pressure 

Technical Problem 
10006 ] . If a pressure - sensitive adhesive tape such as that 
disclosed in PTL 1 is used in an adhesion structure of an 
internal power supply of an electronic device and a housing 
for the internal power supply , there is a potential problem of 
inducing degradation of the internal power supply if the 
pressure - sensitive adhesive tape is heated at temperatures 
higher than product reliability guarantee conditions for the 
internal power supply upon separating the internal power 
supply from the housing . As a consequence , there has been 
a problem that such internal power supplies cannot be 
recycled . Such circumstances arise not only with adhesion 
structures in electronic devices , but also in situations where 
adherends , which may degrade depending on the environ 
ment temperature , are bonded with each other . 
[ 0007 ] In view of such a problem , conventional pressure 
sensitive adhesive tapes have been used solely in tacking 
applications upon premachining of electronic devices and 
the like that separation of components such as internal 
power supplies is conducted at temperatures equal to or 
lower than reliability guarantee conditions for the compo 
nents . 
[ 0008 ] Further , in a situation that a component having low 
temperature durability is to be bonded , it has been premised 
that the component is supposed to be disposed without 
recycling after separation of a pressure - sensitive adhesive 
tape . 
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sensitive adhesive layer , and may be disposed in the same 
planes as corresponding end faces of the first pressure 
sensitive adhesive layer . 
[ 0017 ] In this electronic device , the first pressure - sensitive 
adhesive layer may contain the heat foaming agent . 
[ 0018 ] In this electronic device , the first pressure - sensitive 
adhesive layer may be bonded with an inner wall of the 
internal power supply , the inner wall facing the adherend , 
and also with an outer wall of the internal power supply , the 
outer wall facing a cover that lies over the internal power 
supply . 
[ 0019 ] This electronic device may further includes a 
switching element that supplies , to the electrically - conduc 
tive heat generating layer , electric energy which would 
otherwise be supplied from the internal power supply to the 
electronic device . 
[ 0020 ] Furthermore , the present technology also provides 
a dismantlable structure including a double - sided , pressure 
sensitive adhesive tape , and a combination of adherends 
bonded with each other via the double - sided , pressure 
sensitive adhesive tape . The double - sided , pressure - sensi 
tive adhesive tape includes a pair of pressure - sensitive 
adhesive layers and an electrically - conductive heat gener 
ating layer disposed between the paired pressure - sensitive 
adhesive layers . At least one of the paired pressure - sensitive 
adhesive layers contains a heat - foaming agent , and at least 
one of opposite end faces of the electrically - conductive heat 
generating layer extends out beyond a corresponding end 
face of the at least one pressure - sensitive adhesive layer . The 
combination of the adherends is dismantled by heating the at 
least one end face of the electrically - conductive heat gen 
erating layer and allowing the at least one pressure - sensitive 
adhesive layer , which contains the heat - foaming agent , to 
foam . 
[ 0021 ] Still furthermore , the present technology also pro 
vides an adhesion structure including a first adherend , a 
second adherend , and an adhesion layer bonding the first 
adherend and the second adherend with each other . The 
adhesion layer has a self - dismantlable adhesion layer that is 
in contact with at least one of the first adherend and the 
second adherend . 
[ 0022 ] In this adhesion structure , at least one of the first 
adherend and the second adherend may be provided with a 
heating tool insertion hole that extends to the self - disman 
tlable adhesion layer . 

[ 0026 ] FIG . 2 is a simplified conceptual diagram sche 
matically illustrating a second embodiment of the double 
sided , pressure - sensitive adhesive tape according to the 
present technology . 
[ 0027 ] FIG . 3 is a simplified conceptual diagram sche 
matically illustrating a first embodiment of the electronic 
device according to the present technology . 
[ 0028 ] FIG . 4 is a simplified conceptual diagram sche 
matically illustrating a second embodiment of the electronic 
device according to the present technology . 
[ 0029 ] FIG . 5 is a simplified conceptual diagram illustrat 
ing an example of a layout of double - sided , pressure 
sensitive adhesive tapes according to the present technology 
as applied to an internal power supply that is included in the 
electronic device . 
[ 0030 ] FIG . 6 is a simplified conceptual diagram illustrat 
ing another example of the layout of the double - sided , 
pressure - sensitive adhesive tapes according to the present 
technology as applied to the internal power supply that is 
included in the electronic device . 
[ 0031 ] FIG . 7 is a simplified conceptual diagram illustrat 
ing an example of a layout of a double - sided , pressure 
sensitive adhesive tape according to the present technology 
as applied to the internal power supply that is included in the 
electronic device . 
[ 0032 ] FIG . 8 is a simplified conceptual diagram illustrat 
ing a first modification of the electronic device of FIG . 3 . 
[ 0033 ] FIG . 9 is a simplified conceptual diagram illustrat 
ing a second modification of the electronic device of FIG . 3 . 
[ 00341 . FIG . 10 is a diagram as a substitute for a graph , 
which illustrates evaluation results of a double - sided , pres 
sure - sensitive adhesive tape according to the present tech 
nology . 
[ 0035 ] FIG . 11 is a simplified conceptual diagram sche 
matically illustrating the concept of a first embodiment of 
the adhesion structure according to the present technology . 
[ 0036 ] FIG . 12 is a simplified conceptual diagram sche 
matically illustrating the concept of a second embodiment of 
the adhesion structure according to the present technology . 
[ 0037 ] FIG . 13 is a simplified conceptual diagram illus 
trating a modification of the adhesion structure of FIG . 12 . 
[ 0038 ] FIG . 14 is a simplified conceptual diagram sche 
matically illustrating the concept of a third embodiment of 
the adhesion structure according to the present technology . 
[ 00391 . FIG . 15 is a simplified conceptual diagram illus 
trating a modification of the adhesion structure of FIG . 14 . 
[ 0040 ] FIG . 16 is a simplified conceptual diagram sche 
matically illustrating the concept of a fourth embodiment of 
the adhesion structure according to the present technology . 

Advantageous Effects of Invention 

DESCRIPTION OF EMBODIMENTS 
[ 0023 ] According to the present technology , an adherend 
can be separated with its recycling as a premise while 
meeting its reliability guarantee temperature conditions . 
[ 0024 ] It is to be noted that the advantageous effects 
described herein are not necessarily brought about in full 
combination but may be brought about separately or in 
selected combinations . 

[ 0041 ] With reference to the drawings , a description will 
hereinafter be made about preferred embodiments for prac 
ticing the present technology . It is to be noted that the 
following embodiments illustrate examples of representative 
embodiments of the present technology and shall not be 
interpreted to restrict the scope of the present technology . 
The description will be made in the following order . 
[ 0042 ] 1 . Double - sided , Pressure - Sensitive Adhesive Tape 

BRIEF DESCRIPTION OF DRAWINGS 
[ 0025 ] FIG . 1 is a simplified conceptual diagram sche 
matically illustrating a first embodiment of the double - sided , 
pressure - sensitive adhesive tape according to the present 
technology 

[ 0043 ] ( 1 ) Pressure - sensitive layers 11 
[ 0044 ] ( 2 ) Heat - foaming agent 13 
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[ 0045 ] ( 3 ) Electrically - conductive heat generating layer 
12 
0046 ] ( 4 ) Adherends 

[ 0047 ] 2 . Electronic Devices 101 
[ 0048 ] ( 1 ) Internal power supply 102 
[ 0049 ] ( 2 ) Adherend 103 
[ 0050 ] ( 3 ) Double - sided , pressure - sensitive adhesive tape 
104 
[ 0051 ] ( 4 ) Drive circuit 105 
[ 0052 ] ( 5 ) Switching element 106 
[ 0053 ] ( 6 ) Evaluations of double - sided , pressure - sensitive 
adhesive tape 
100541 3 . Dismantlable Structure 
[ 00551 4 . Adhesion Structure 
[ 0056 ] ( 1 ) First adherend 201 and second adherend 202 
[ 00571 ( 2 ) Adhesive layer 203 
[ 0058 ] ( 3 ) Heating tool or tools 204 
[ 0059 ] 1 . Double - Sided , Pressure - sensitive Adhesive Tape 

[ 0060 ] FIG . 1 is a simplified conceptual diagram sche 
matically illustrating the concept of a double - sided , pres 
sure - sensitive adhesive tape 1 ( which may hereinafter be 
also called the pressure - sensitive adhesive tape 1 ” ) accord 
ing to the present technology . The double - sided , pressure 
sensitive adhesive tape 1 according to the present technol 
ogy is used to bond a combination of adherends with each 
other , and when heated , generates heat and separates from 
the adherends , and includes at least a pair of pressure 
sensitive adhesive layers 11 and an electrically - conductive , 
heat generating layer 12 disposed between the paired pres 
sure - sensitive adhesive layers 11 . A description will herein 
after be made in detail about the individual layers . 
[ 0061 ] ( 1 ) Pressure - Sensitive Adhesive Layers 11 
[ 0062 ] The pressure - sensitive adhesive tape 1 according to 
the present technology includes the paired pressure - sensitive 
adhesive layers 11 to be bonded to adherends , for example , 
such as an internal power supply like a battery built in an 
electronic device and a housing or the like in which the 
internal power supply is accommodated . 
[ 0063 ] The pressure - sensitive adhesive tape 1 according to 
the present technology includes a first pressure - sensitive 
adhesive layer 11a and a second pressure - sensitive adhesive 
layer 11b , which are to be disposed between the combined 
adherends . The first pressure - sensitive adhesive layer 11a is 
to be bonded to one of the adherends , while the second 
pressure - sensitive adhesive layer 11b is to be bonded to the 
other adherend . 
[ 0064 ] For the formation of the respective pressure - sensi 
tive adhesive layers 11a and 11b , it is possible to employ a 
known material commonly used in producing double - sided , 
pressure - sensitive adhesive tapes . Examples may include 
acrylic pressure - sensitive adhesives such as those containing 
an alkyl ( meth ) acrylate as a main component . In the pres 
sure - sensitive adhesive tape 1 according to the present 
technology , the use of a thermoplastic pressure - sensitive 
adhesive is preferred from the viewpoint of separation by 
heating . 
[ 0065 ] No particular limitation is imposed on the thickness 
of the pressure - sensitive adhesive layers 11a and 11b , and 
the thickness of the pressure - sensitive adhesive layers 11a 
and 11b can be chosen as desired according to the arrange 
ment environment of adherends to be bonded with each 
other by the pressure - sensitive adhesive tape 1 according to 
the present technology . To shorten the time required for the 

separation of the pressure - sensitive adhesive tape 1 accord 
ing to the present technology from the adherend , however , 
its lower limit may be preferably 30 um or greater , more 
preferably 100 um or greater . Its upper limit may be pref 
erably 500 um or smaller , more preferably 300 um or 
smaller . 
[ 0066 ] ( 2 ) Heat - Foaming Agent 13 
[ 0067 ] In the double - sided , pressure - sensitive adhesive 
tape 1 according to the present technology , the pressure 
sensitive adhesive layers 11 contain a heat - foaming agent 
13 . This heat - foaming agent 13 is induced to foam by 
heating , whereby the pressure - sensitive adhesive tape 1 can 
separate from the adherends . When heated , the foamed 
heat - foaming agent 13 also functions as a heat insulator , and 
prevents heat from propagating from the pressure - sensitive 
adhesive layers 11 to the adherends . 
[ 0068 ] . In the pressure - sensitive adhesive tape 1 according 
to the present technology , the heat - foaming agent 13 may 
preferably be contained in at least one of the paired pressure 
sensitive adhesive layers 11 . In the pressure - sensitive adhe 
sive tape 1 illustrated in FIG . 1 , an example that the 
heat - foaming agent 13 is contained in the respective pres 
sure - sensitive adhesive layers 11a and 11b . If the heat 
foaming agent 13 is incorporated in one of the paired 
pressure - sensitive adhesive layers lla and 11b , it is pre 
ferred to incorporate the heat - foaming agent 13 in the 
pressure - sensitive adhesive layer 11 to be bonded to the 
adherend the separation of which is desired positively . 
[ 0069 ] As the heat - foaming agent 13 , no particular limi 
tation is imposed . For example , a known heat - foaming agent 
can be chosen and used as desired . Examples may include 
microencapsulated foaming agents , and various inorganic 
foaming agents and organic foaming agents . Examples of 
microencapsulated foaming agents may include those which 
contain liquefied hydrocarbon or the like filled in microcap 
sules made of polyvinyl chloride , polyvinylidene or the like 
and induce the liquefied hydrocarbon to readily gasify and 
expand when heated . On the other hand , representative 
examples of the inorganic foaming agents include ammo 
nium carbonate , ammonium hydrogen carbonate , sodium 
hydrogen carbonate , and the like , and representative 
examples of the organic foaming agents include chlorofluo 
rinated alkanes such as dichloromonofluoromethane , azo 
compounds such as azobisisobutyronitrile , and the like . For 
the pressure - sensitive adhesive tape 1 according to the 
present technology , a microencapsulated foaming agent is 
preferred as the heat - foaming agent 13 because heat can be 
prevented from propagating to the adherends bonded with 
each other by the pressure - sensitive adhesive tape 1 owing 
to the expanded heat - foaming agent 13 . 
[ 0070 ] The heat - foaming agent 13 may preferably have a 
foaming starting temperature set higher than temperatures 
under product reliability guarantee conditions ( hereinafter 
called the " guarantee temperatures ” ) for the adherends to be 
bonded by the pressure - sensitive adhesive tape 1 according 
to the present technology . 
[ 0071 ] In addition , the foaming starting temperature of the 
heat - foaming agent 13 may preferably be set at as low a 
temperature as possible while ensuring a tolerance with the 
guarantee temperatures of the adherends because the foamed 
heat - foaming agent 13 is required to function as a heat 
insulator while assuring to meet the product reliability 
guarantee conditions for the adherends . 

8° 13 . 
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[ 0072 ] More specifically , the foaming starting temperature 
of the heat - foaming agent 13 may preferably be set higher in 
a range of 10° C . to 50° C . , may more preferably be set 
higher in a range of 10° C . to 30° C . than the guarantee 
temperature of the adherend . In this numerical range , it may 
be preferred to set the foaming starting temperature of the 
heat - foaming agent 13 at 100° C . if the guarantee tempera 
ture of the adherend is assumed to be 85° C . 
[ 0073 ] ( 3 ) Electrically - Conductive Heat Generating Layer 
12 
[ 0074 ] The pressure - sensitive adhesive tape 1 according to 
the present technology includes the electrically - conductive 
heat generating layer 12 between the paired pressure - sensi 
tive adhesive layers 11 . In the pressure - sensitive adhesive 
tape 1 according to the present technology , by heating the 
electrically - conductive heat generating layer 12 to generate 
heat , the heat propagates to the pressure - sensitive adhesive 
layers 11 so that the heat - foaming agent 13 is induced to 
foam . As a result , the pressure - sensitive adhesive layers 11 
and the adherends readily separate at their interfaces . 
[ 0075 ] As illustrated in FIG . 1 , in the pressure - sensitive 
adhesive tape 1 according to the present technology , the 
electrically - conductive heat generating layer 12 has a length 
in a longitudinal direction ( in the horizontal direction on the 
sheet of FIG . 1 ) , which is set greater than the lengths of the 
respective pressure - sensitive adhesive layers 11a and 11b in 
longitudinal directions thereof . 
[ 0076 ] In other words , longitudinally opposite end faces of 
the electrically - conductive heat generating layer 12 are 
configured to extend out beyond corresponding , longitudi 
nally opposite end faces of the respective pressure - sensitive 
adhesive layers 11a and 11b , and the outwardly - extending 
end portions of the electrically - conductive heat generating 
layer 12 are configured to be exposed to an external atmo 
sphere at front and back sides thereof , which face in a 
direction perpendicular to the longitudinal direction . 
[ 0077 ] In the pressure - sensitive adhesive tape 1 illustrated 
in FIG . 1 , the opposite end faces of the electrically - conduc 
tive heat generating layer 12 are configured to extend out 
beyond the corresponding end faces of the respective pres 
sure - sensitive adhesive layers 11a and 11b . However , the 
configuration of the pressure - sensitive adhesive tape 1 
according to the present technology is not limited to such a 
configuration . No problem arises , for example , if the pres 
sure - sensitive adhesive tape 1 according to the present 
technology is configured such that as illustrated in FIG . 2 , 
the longitudinal length of the electrically - conductive heat 
generating layer 12 is set equal to the longitudinal length of 
the second pressure - sensitive adhesive layer 11b and the 
opposite end faces of the electrically - conductive heat gen - 
erating layer 12 are disposed in the same planes as the 
corresponding opposite end faces of the pressure - sensitive 
adhesive layer 11b but extend out beyond the corresponding 
end faces of the first pressure - sensitive adhesive layer 11a . 
[ 0078 ] Examples of the electrically - conductive heat gen 
erating layer 12 may include , but are not particularly limited 
to , metal films , resin films with an electrically - conductive 
member 12a included therein , and the like . Examples of the 
electrically - conductive member 12a may include electri 
cally - heating wires , metal foils , carbon nanotubes , carbon 
powder , metal powder , and the like . As metals that form the 
metal foils and metal powder , aluminum , copper and the like 
are preferred for their good electrical conductivity . As the 
electrically - heating wires , metal wires having high electrical 

resistance , such as Nichrome wire ( metal wire of nickel 
chromium alloy ) and metal wires of iron - chromium alloys , 
are preferred . 
[ 0079 ] A heating method of the electrically - conductive 
heat generating layer 12 can be , but is not particularly 
limited to , a method that electric energy is directly supplied 
with a connector such as an alligator clip or a contact pin , a 
method that uses electromagnetic induction by radio - fre 
quency waves , or the like . If the pressure - sensitive adhesive 
tape 1 according to the present technology has been applied 
to an electronic device , there is also a method that electric 
energy is directly supplied from the internal power supply of 
the electronic device to the electrically - conductive heat 
generating layer 12 to heat the electrically - conductive heat 
generating layer 12 . 

[ 0080 ] The heat generating temperature of the electrically 
conductive heat generating layer 12 may preferably be set 
equal to or higher than the foaming starting temperature of 
the heat - foaming agent 13 . In the pressure - sensitive adhe 
sive tape 1 according to the present technology , there is a 
need to induce foaming of the heat - foaming agent 13 , which 
is contained in the pressure - sensitive layers 11 , by allowing 
the heat of the electrically - conductive heat generating layer 
12 to propagate to the pressure - sensitive adhesive layers 11 . 
[ 0081 ] To ensure the foaming of the heat - foaming agent 
13 , the heat generating temperature of the electrically 
conductive heat generating layer 12 may be set higher 
preferably in a range of 10° C . to 50° C . , more preferably in 
a range of 10° C . to 30° C . than the foaming starting 
temperature of the heat - foaming agent 13 . Setting of the heat 
generating temperature for the electrically - conductive heat 
generating layer 12 at a temperature higher than the above 
described range is not preferred because , when the electri 
cally - conductive heat generating layer 12 is induced to 
generate heat , the temperature of the whole pressure - sensi 
tive adhesive tape 1 may exceed the guarantee temperatures 
of the adherends and quality degradation of the adherends 
may be induced . It is to be noted that the thickness of the 
electrically - conductive heat generating layer 12 is not par 
ticularly limited and may be chosen as desired according to 
the arrangement environment of the adherends to be adhered 
with each other by the pressure - sensitive adhesive tape 1 
according to the present technology . 
[ 0082 ] ( 4 ) Adherends 
[ 0083 ] No particular limitation is imposed on adherends to 
which the present technology can be applied , insofar as they 
can be bonded by a double - sided , pressure - sensitive adhe 
sive tape such as the pressure - sensitive adhesive tape 1 
according to the present technology . Examples of a combi 
nation of adherends are considered to include fastening 
portions or the like of components and devices which are 
worthy to be recycled in view of cost and environmental 
aspects , such as a combination of an internal power supply 
such as a battery and a housing or board of an electronic 
device such as a personal computer or mobile phone , the 
housing or board being in contact with the internal power 
supply , a combination of an optical device and a lens or 
prism , a combination of a liquid crystal screen and a 
housing , a combination of a housing or a liquid crystal 
screen or board and a flexible wiring board , and a combi 
nation of a board or housing and a film antenna , in the 
electronic device . 
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[ 0084 ] The pressure - sensitive adhesive tape 1 according to 
the present technology as described above is used to bond a 
combination of adherends with each other . 
[ 0085 ] If it is desired to separate the bonded adherends 
from each other for recycling or for repair , the electrically 
conductive heat generating layer 12 is heated at its end 
portions extending out beyond the opposite ends of the 
pressure - sensitive adhesive layers 11 so that the electrically 
conductive heat generating layer 12 is induced to generate 
heat . As a consequence , such heat of the electrically - con 
ductive heat generating layer 12 propagates to the pressure 
sensitive adhesive layers 11 , and the heat - foaming agent 13 
contained in the pressure - sensitive adhesive layers 11 is 
induced to foam . As a result , the pressure - sensitive adhesive 
layers 11 and the associated adherends can separate from 
each other at the interfaces between them , or the area of 
contact of each pressure - sensitive adhesive layer 11 and its 
associated adherend can be made smaller . Accordingly , the 
propagation of heat to the adherends can be inhibited to stop 
temperature rises of the adherends so that quality degrada 
tion of the adherends can be avoided . 
[ 0086 ] In the pressure - sensitive adhesive tape 1 according 
to the present technology , the heat generating temperature of 
the electrically - conductive heat generating layer 12 is set 
equal to or higher than the foaming starting temperature of 
the heat - foaming agent 13 , and moreover , the foaming 
starting temperature of the heat - foaming agent 13 is set 
higher than the guarantee temperature of the adherend . By 
heating the electrically - conductive heat generating layer 12 , 
the heat - foaming agent 13 contained in the associated pres 
sure - sensitive adhesive layer 11 can be induced to foam for 
sure , whereby the pressure - sensitive adhesive layer 11 and 
the associated adherend can separate from each other at the 
interface between them , or the area of contact of the pres 
sure - sensitive adhesive layer 11 and its associated adherend 
can be made smaller . 
[ 0087 ] Although the foaming starting temperature of the 
heat - foaming agent 13 is set higher than the guarantee 
temperature of the adherend , the heat - foaming agent 13 is 
induced to foam owing to the generation of heat in the 
electrically - conductive heat generating layer 12 and the 
propagation of the heat to the pressure - sensitive adhesive 
layer 11 . Therefore , the foamed heat - foaming agent 13 
functions as a heat insulator before the temperature of the 
adherend rises to the guarantee temperature or higher . As a 
result , it is possible to stop a temperature rise of the 
adherend , and hence to avoid performance degradation of 
the adherend . 
[ 0088 ] If the adherend is a component made of metal , for 
example , the production of the pressure - sensitive adhesive 
tape 1 according to the present technology in the form 
illustrated in FIG . 2 can avoid development of short - circuit 
ing through adhesion of the electrically - conductive heat 
generating layer 12 with the adherend as the metal compo 
nent upon directly supplying electric energy to the electri 
cally - conducive heat generating layer 12 with a connector 
such as a contact pin to generate heat . 
[ 0089 ] 2 . Electronic Devices 101 
[ 0090 ] Using FIG . 3 and FIG . 4 , a description will next be 
made about electronic devices to which the present technol 
ogy has been applied . Electronic devices 101 illustrated in 
FIGS . 3 and 4 each include at least an internal power supply 
102 for driving the electronic device 101 , an adherend 103 
to which the internal power supply 102 is bonded , and a 

double - sided , pressure - sensitive adhesive tape 104 bonding 
the internal power supply 102 and the adherend 103 with 
each other . Each electronic device 101 according to the 
present technology may further include , as needed , a drive 
circuit 105 for the electronic device 101 , a switching ele 
ment 106 for supplying electric energy of the internal power 
supply 102 to the drive circuit 105 or double - sided , pressure 
sensitive adhesive tape 104 , and a cover that lies over the 
internal power supply 102 in a state that the internal power 
supply 102 is accommodated in the adherend 103 . The drive 
circuit 105 and the switching element 106 will be described 
subsequently herein using FIG . 8 . 
10091 ] No particular limitation is imposed on electronic 
devices 101 to which the present technology can be applied , 
and known electronic devices can be mentioned . Illustrative 
are note - type personal computers , portable digital assistants 
( PDAs ) ( portable information terminal ) , mobile phones , 
cordless telephone extensions , video movie cameras and 
players , digital still cameras , digital books , electronic dic 
tionaries , music players , radios , head phones , game con 
soles , navigation systems , memory cards , pace makers , 
hearing aids , electric tools , electric shavers , refrigerators , air 
conditioners , TV sets , stereo audio systems , hot water dis 
pensers , microwave ovens , dish washers , washing machines , 
laundry dryers , lighting equipment , toys , medical equip 
ment , robots , load conditioners , traffic lights , and the like . 
[ 0092 ] ( 1 ) Internal Power Supply 102 
[ 0093 ] The internal power supply 102 included in each 
electronic device 101 according to the present technology is 
a battery that serves as a drive source for the electronic 
device 101 . No particular limitation is imposed on the type 
of the battery . Illustrative are primary batteries such as dry 
cells , secondary batteries such as lithium ion secondary 
batteries and lithium ion polymer secondary batteries , and 
the like . 
[ 0094 ( 2 ) Adherend 103 
[ 0095 ] The adherend 103 included in each electronic 
device 101 according to the present technology is bonded to 
the internal power supply 102 via the double - sided , pres 
sure - sensitive adhesive tape 104 . Illustrative are a housing in 
which the internal power supply 102 is fitted and which 
serves as a frame of the electronic device 101 , a board which 
is kept in contact with the internal power supply 102 , and the 
like . 
[ 0096 ] ( 3 ) Double - Sided , Pressure - Sensitive Adhesive 
Tape 104 
100971 The double - sided , pressure - sensitive adhesive tape 
104 included in each electronic device 101 according to the 
present technology includes a first pressure - sensitive adhe 
sive layer 111a bonded with the internal power supply 102 , 
a second pressure - sensitive adhesive layer 111b bonded with 
the adherend 103 , and an electrically - conductive heat gen 
erating layer 112 held between the first pressure - sensitive 
adhesive layer 111a and the second pressure - sensitive adhe 
sive layer 111b . 
0098 ] . The basic configurations of the first pressure - sen 
sitive adhesive layer 111a and second pressure - sensitive 
adhesive layer 111b are the same as those of the pressure 
sensitive adhesive layers 11 included in the pressure - sensi 
tive adhesive tapes 1 according to the present technology , 
and therefore their description is omitted here . 
[ 0099 ] In each electronic device 101 according to the 
present technology , on the other hand , a heat - foaming agent 
113 is required to be contained in at least one of the first 
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pressure - sensitive adhesive layer 111a and second pressure 
sensitive adhesive layer 111b . Taking into consideration the 
avoidance of quality deterioration or the like of the internal 
power supply 102 , the heat - foaming agent 113 may be 
contained preferably in the first pressure - sensitive adhesive 
layer 111a bonded with the internal power supply 102 . 
[ 0100 ] The foaming starting temperature of the heat - foam 
ing agent 113 may preferably be set higher than the guar 
antee temperature of the internal power supply 102 . In 
addition , the foaming starting temperature of the heat - 
foaming agent 113 may preferably be set at as low a 
temperature as possible while ensuring a tolerance with the 
guarantee temperature of the internal power supply 102 
because the foamed heat - foaming agent 113 is required to 
function as a heat insulator while assuring to meet the 
product reliability guarantee conditions for the internal 
power supply 102 . 
[ 0101 ] The basic configuration of the electrically - conduc 
tive heat generating layer 112 is the same as that of the 
electrically - conductive heat generating layer 12 included in 
the pressure - sensitive adhesive tapes 1 according to the 
present technology , and therefore their description is omitted 
here . 
[ 0102 ] Further , the electrically - conductive heat generating 
layer 112 may also contain an electrically - conductive mem 
ber 112a . This electrically - conductive member 112a is the 
same as the electrically - conductive member 12a included in 
the electrically - conductive heat generating layer 12 , and 
therefore its description is omitted here . 
[ 0103 ] On the other hand , the heat generating temperature 
of the electrically - conductive heat generating layer 112 may 
preferably be set equal to or higher than the foaming starting 
temperature of the heat - foaming agent 113 . 
10104 ] Each double - sided , pressure - sensitive adhesive 
tape 104 according to the present technology as described 
above is used in such a manner that , as illustrated in FIG . 3 , 
the double - sided , pressure - sensitive adhesive tape 104 is 
disposed between the internal power supply 102 and the 
adherend 103 , the first pressure - sensitive adhesive layer 
111a is bonded to the internal power supply 102 , and the 
second pressure - sensitive adhesive layer 111b is bonded to 
the adherend 103 . At this time , the opposite end faces of the 
electrically - conductive heat generating layer 112 are in a 
state that they extend out beyond the corresponding end 
faces of the respective pressure - sensitive adhesive layers 
111a and 111b , and the front side and back side of the 
electrically - conductive heat generating layer 112 , the front 
side and back side facing in the direction perpendicular to 
the longitudinal direction , face the internal power supply 
102 and the adherent 103 , respectively . 
[ 0105 ] On the other hand , the double - sided , pressure 
sensitive adhesive tape 104 included in each electronic 
device 101 according to the present technology may be 
configured without problem such that , as illustrated in FIG . 
4 , the longitudinal length of the electrically - conductive heat 
generating layer 112 is set equal to the longitudinal length of 
the first pressure - sensitive adhesive layer 11la , and the 
opposite end faces of the electrically - conductive heat gen 
erating layer 112 are disposed in the same planes as the 
corresponding end faces of the first pressure - sensitive adhe 
sive layer 111a but extend out beyond the corresponding end 
faces of the second pressure - sensitive adhesive layer 111b . 
In this form , the double - sided , pressure - sensitive adhesive 
tape 104 may preferably be configured so that the first 

pressure - sensitive adhesive layer 111a is bonded with an 
inner wall 102a of the internal power supply 102 , the inner 
wall facing the adherend 103 , parts of opposite side walls 
102b of the internal power supply 102 , and an outer wall 
102c of the internal power supply 102 , the outer wall 102c 
facing the cover . In this form , the longitudinal length of the 
electrically - conductive heat generating layer 112 is set equal 
to the longitudinal length of the first pressure - sensitive 
adhesive layer 111a . Therefore , the electrically - conductive 
heat generating layer 112 is bent covering the inner wall 
102a , opposite side walls 102b and outer wall 102c of the 
internal power supply 102 , and is exposed on the side of the 
outer wall 102c of the internal power supply 102 . 
[ 0106 ] Using FIGS . 5 to 7 , a description will next be made 
about disposition examples upon applying one or two 
double - sided , pressure - sensitive adhesive tapes 104 , which 
are configured as described above , to an electronic device 
101 . 
[ 0107 ] As illustrated in FIG . 5 , two double - sided , pres 
sure - sensitive adhesive tapes 104 can be bonded along the 
longitudinal direction of the internal power supply 102 , and 
can be disposed in parallel to each other . 
0108 ] Further , as illustrated in FIG . 6 , two double - sided , 
pressure - sensitive adhesive tapes 104 can be bonded in a 
direction perpendicular to the longitudinal direction of the 
internal power supply 102 , and can be disposed in parallel 
to each other . Furthermore , as illustrated in FIG . 7 , a 
double - sided , pressure - sensitive adhesive tape 104 can be 
bonded obliquely to the longitudinal direction of the internal 
power supply 102 . Here , the double - sided , pressure - sensi 
tive adhesive tape 104 illustrated in FIG . 7 has the form 
illustrated in FIG . 4 , and the electrically - conductive heat 
generating layer 112 is exposed on the side of the outer wall 
102c of the internal power supply 102 . 
[ 0109 ] ( 4 ) Drive Circuit 105 
[ 0110 ] As illustrated in FIG . 8 , the electronic device 101 
according to the present technology may include the drive 
circuit 105 for driving the electronic device 101 . The drive 
circuit 105 is a general drive circuit suitable for being 
mounted on electronic devices 101 , and as its configuration , 
a known configuration can be adopted . 
[ 0111 ] ( 5 ) Switching Element 106 
[ 0112 ] As illustrated in FIG . 8 , the electronic device 101 
according to the present technology may include a switching 
element 106 that switches the supply destination of electric 
energy stored in the internal power supply 102 . This switch 
ing element 106 is configured so that upon driving the 
electronic device 101 , the electric energy of the internal 
power supply 102 can be supplied to the drive circuit 105 
( arrows A and B ) . The switching element 106 is also 
configured so that , when desired to separate the internal 
power supply 102 from the adherend 103 on the other hand , 
the electric energy of the internal power supply 102 can be 
supplied to the electrically - conductive heat generating layer 
112 of the double - sided , pressure - sensitive adhesive tape 
104 ( arrows C and D ) . 
[ 0113 ] No particular limitation is imposed on the configu 
ration of the switching element 106 , and a known configu 
ration that is used upon switching the supply destination of 
electric energy on a circuit board can be applied . Illustrative 
are mechanical switches such as slide switches and push 
switches . 
0114 ] As an alternative configuration , short lands may be 
provided at an area of a board pattern , the area forming the 
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switching element 106 . Upon driving the electronic device 
101 , a short circuit is created with solder at the short land on 
the side of the drive circuit 105 , whereby the electric energy 
is supplied . Upon removing the internal power supply 102 , 
the solder at the short land on the side of the drive circuit 105 
is removed , and soldering is applied to the short land on the 
side of the electrically - conductive heat generating layer 112 . 
[ 0115 ] As another alternative configuration , a terminal and 
a connector may be provided for use upon driving of the 
electronic device 101 , and another terminal and another 
connector may be provided for use upon separation of the 
internal power supply 102 . A destination of connection on a 
flexible wiring board or in a harness from the internal power 
supply 102 is changed . 
[ 0116 ] ( 6 ) Evaluations of Double - Sided Pressure - Sensi 
tive Adhesive Tape 
[ 0117 ] By manufacturing an electronic device including a 
pair of pressure - sensitive adhesive layers and a double 
sided , pressure - sensitive adhesive tape with an electrically 
conductive heat generating layer disposed between a pair of 
pressure - sensitive adhesive layers and heating the electri 
cally - conductive heat generating layer , the inventor of the 
present technology conducted an evaluation as to whether 
the double - sided , pressure - sensitive adhesive tape would 
separate from an adherend . Further , another evaluation was 
also conducted as to whether heat of the electrically - con 
ductive heat generating layer would propagate to the adher 
end via the associated pressure - sensitive adhesive layer . 
[ 0118 ] As the double - sided , pressure - sensitive adhesive 
tape , a double - sided , pressure - sensitive adhesive tape was 
produced using , as a heat - foaming agent , one having a 
foaming starting temperature of 100° C . and incorporating it 
in respective pressure - sensitive adhesive layers . 
[ 0119 ] In addition , a battery that was an internal power 
supply of the electronic device was used as the adherend , 
and a copper - made board was used as another adherend . It 
is to be noted that the guarantee temperature of the battery 
was 85° C . 
[ 0120 ] Two thermocouples were disposed , one at an inter 
face between the battery and the associated pressure - sensi 
tive adhesive layer and the other at an interface between the 
associated pressure - sensitive adhesive layer and the electri 
cally - conductive heat generating layer , and temperature 
variations at the respective interfaces were measured with 
the passage of heating time . 
[ 0121 ] Measurement results are illustrated in FIG . 10 . In 
FIG . 10 , the axis of ordinates represents temperatures , while 
the axis of abscissas represents electrical heating time ( sec 
ond ) . In FIG . 10 , the one - dot - dash line represents the 
foaming starting temperature of the heat - foaming agent , and 
the two - dot - dash line represents the guarantee temperature 
of the battery . Further , the square plots represent tempera 
tures at the interface between the battery and the associated 
pressure - sensitive adhesive layer , while the rhombic plots 
represent temperatures at the interface between the associ 
ated pressure - sensitive adhesive layer and the electrically 
conductive heat generating layer . 
[ 0122 ] As demonstrated in FIG . 10 , the temperature at the 
interface between the battery and the associated pressure 
sensitive adhesive layer remained below the guarantee tem 
perature 85° C . of the battery even after the electrically 
conductive heat generating layer was heated and the 
temperature at the interface between the associated pressure - 
sensitive adhesive layer and the electrically - conductive heat 

generating layer became higher than the foaming starting 
temperature 100° C . of the heat - foaming agent . Therefore , it 
has been confirmed that with the double - sided , pressure 
sensitive adhesive tape according to the present technology , 
the battery can be separated from the copper - made board in 
a state that the temperature of the battery is lower than the 
foaming starting temperature of the heat - foaming agent . In 
addition , it has also been confirmed that the heat - foaming 
agent contained in the associated pressure - sensitive adhe 
sive layer functions as a heat insulator and the heat propa 
gated from the electrically - conductive heat generating layer 
to the associated pressure - sensitive adhesive layer does not 
propagate to the battery . 
[ 0123 ] According to the electronic device 101 of the 
present technology as described above , when it is desired to 
separate the internal power supply 102 from the adherend 
103 , heating of the electrically - conductive heat generating 
layer 112 at an end portion thereof extending out beyond at 
least one of the opposite end faces of the associated pres 
sure - sensitive adhesive layer 111 induces the electrically 
conductive heat generating layer 112 to generate heat . Con 
sequently , the heat of the electrically - conductive heat 
generating layer 112 propagates to the associated pressure 
sensitive adhesive layer 111 , whereby the heat - foaming 
agent 113 contained in the associated pressure - sensitive 
adhesive layer 111 is induced to foam . 
[ 0124 ] Hence , the internal power supply 102 and the 
associated pressure - sensitive adhesive layer 111 can sepa 
rate from each other at the interface thereof , or the area of 
contact of the internal power supply 102 with the associated 
pressure - sensitive adhesive layer 111 can be made smaller . 
Further , owing to the foaming of the heat - foaming agent 
113 , it is possible to prevent the heat of the electrically 
conductive heat generating layer 112 from propagating to 
the internal power supply 102 . 
10125 ] As a result , upon separation of the internal power 
supply 102 from the adherend 103 , the temperature rise of 
the internal power supply 102 can be stopped , and therefore , 
the quality degradation of the internal power supply 102 can 
be avoided . 
[ 0126 ] According to the electronic device 101 of the 
present technology , the inclusion of the switching element 
106 can obviate the need for supplying electric energy from 
the outside of the electronic device 101 , and can manufac 
ture the electronic device 101 in a simpler configuration 
accordingly . 
01271 The double - sided , pressure - sensitive adhesive tape 
104 illustrated in each of FIG . 3 and FIG . 4 is in the form 
that one pressure - sensitive adhesive layer 111 is disposed on 
each surface of the electrically - conductive pressure - sensi 
tive layer 112 . However , no limitation is imposed on the 
number of pressure - sensitive adhesive layer ( s ) 111 on each 
surface of the electrically - conductive pressure - sensitive 
layer 112 , and a plurality of pressure - sensitive adhesive 
layers 111 may be disposed on each surface of the electri 
cally - conductive pressure - sensitive layer 112 . As illustrated 
in FIG . 9 , for example , the double - sided , pressure - sensitive 
adhesive tape 104 may be configured without problem to 
include two pressure - sensitive adhesive layers 111 on each 
surface of the electrically - conductive pressure - sensitive 
layer 112 . 
[ 0128 ] 3 . Dismantlable Structure 
( 0129 ] The present technology also provides a structure 
for dismantling a bonded combination of adherends from 
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each other . This dismantlable structure includes a double 
sided , pressure - sensitive adhesive tape , and the combination 
of adherends bonded with each other via the double - sided , 
pressure - sensitive adhesive tape . 
[ 0130 ] The double - sided , pressure - sensitive adhesive tape 
includes a pair of pressure - sensitive adhesive layers , and an 
electrically - conductive heat generating layer disposed 
between the paired pressure - sensitive adhesive layers . At 
least one of the paired pressure - sensitive adhesive layers 
contains a heat - foaming agent . At least one of opposite end 
faces of the electrically - conductive heat generating layer 
extends out beyond the corresponding end face of the at least 
one pressure - sensitive adhesive layer . 
[ 0131 ] With the dismantlable structure according to the 
present technology , heating of at least one end face of the 
electrically - conductive heat generating layer induces foam 
ing and expansion of the at least one pressure - sensitive 
adhesive layer which contains the heat - foaming agent , so 
that the combination of adherends can be dismantled . 
[ 0132 ] The configuration of the double - sided , pressure 
sensitive adhesive tape included in the dismantlable struc 
ture according to the present technology is the same as the 
configuration of the above - mentioned double - sided , pres 
sure - sensitive adhesive tapes 1 , and therefore its description 
is omitted here . Further , the adherends included in the 
dismantlable structure according to the present technology 
are the same as the adherends for which the above - men 
tioned double - sided , pressure - sensitive adhesive tapes 1 are 
used , and therefore their description is omitted here . 
[ 0133 ] 4 . Adhesion Structure 
[ 0134 ] In an adhesion structure of a first adherend and a 
second adherend bonded with each other , means for heating 
the entire adhesion structure by using a constant - temperature 
chamber or a dryer has conventionally be adopted upon 
separating the first adherend or the second adherend . 
[ 0135 ] In recent years , there is a tendency of growing 
demand for recycling regenerated resources . From elec 
tronic devices and the like including , as adherents , internal 
power supplies such as batteries and cover glasses that form 
image display screens , the batteries , cover glasses and the 
like are dismantled and recovered as individual components . 
[ 0136 ] . Such conventional heating means , however , 
involve a problem in that the first adherend and / or the 
second adherend is damaged by the heating and cannot be 
recycled . 
[ 0137 . The present technology also provides a structure 
having an adhesion layer , which bonds a first adherend and 
a second adherend with each other and enables separation of 
the first adherend and / or the second adherend without dam 
aging the first adherend and / or the second adherend . 
[ 0138 ] Using FIG . 11 through FIG . 16 , a description will 
hereinafter be made about this adhesion structure . The 
adhesion structure includes at least a first adherend 201 , a 
second adherend 202 bonded with the first adherend , and an 
adhesion layer 203 bonding the first adherend 201 and the 
second adherend 202 with each other . This adhesion struc 
ture may also include , as needed , one or more heating tools 
204 for separating the adhesion layer 203 from the first 
adherend 201 or the second adherend 202 . 
[ 0139 ] ( 1 ) First Adherend 201 and Second Adherend 202 
[ 0140 ] As the first adherend 201 and the second adherend 
202 in the present technology , no particular limitation is 
imposed , and known adherends can be used . Examples of 
the combination of the first adherend 201 and the second 

adherend 202 include a combination of a housing as a frame 
of a mobile phone and a cover glass stacked on the housing 
and forming the image display screen of the mobile phone , 
a bonded combination of housings , a bonded combination of 
a liquid crystal display screen and a housing or a backlight , 
a bonded combination of a board and a housing , a bonded 
combination of housings in a large electronic device other 
than a mobile phone , bonded combinations of housings and 
various devices or boards , and the like . 
10141 ] ( 2 ) Adhesion Layer 203 
[ 0142 ] The adhesion structure according to the present 
technology includes the adhesion layer 203 bonding the first 
adherend 201 and the second adherend 202 with each other . 
As an adhesive for forming this adhesion layer 203 , no 
particular limitation is imposed , and a known adhesive can 
be used . This adhesion layer 203 is wholly or partly formed 
as a self - dismantlable adhesion layer 205 , which is in 
contact with at least one of the first adherend 201 and the 
second adherend 202 . The form illustrated in FIG . 11 
represents an example that the adhesion layer 203 is wholly 
formed as the self - dismantlable adhesion layer 205 and is 
disposed between the first adherend 201 and the second 
adherend 202 . 
[ 0143 ] Here , the term “ self - dismantlable adhesion layer 
205 ” means an adhesion layer , which separates itself from 
the first adherend 201 and / or the second adherend 202 and 
can be , for example , an adhesion layer or the like with the 
heat - foaming agent 206 contained therein . As the heat 
foaming agent 206 , no particular limitation is imposed , and , 
for example , a known heat - foaming agent can be chosen and 
used as desired . Examples may include microencapsulated 
foaming agents , and various inorganic foaming agents and 
organic foaming agents . Examples of microencapsulated 
foaming agents may include those which contain liquefied 
hydrocarbon or the like filled in microcapsules made of 
polyvinyl chloride , polyvinylidene or the like and allow the 
liquefied hydrocarbon to readily gasify and expand when 
heated . On the other hand , representative examples of the 
inorganic foaming agents include ammonium carbonate , 
ammonium hydrogen carbonate , sodium hydrogen carbon 
ate , and the like , and representative examples of the organic 
foaming agents include chlorofluorinated alkanes such as 
dichloromonofluoromethane , azo compounds such as azo 
bisisobutyronitrile , and the like . 
[ 0144 ] The heat - foaming agent 206 may preferably have a 
foaming starting temperature set higher than the tempera 
tures under the product reliability guarantee conditions 
( hereinafter called “ guarantee temperatures ” ) for the first 
adherend 201 and / or the second adherend 202 . 
[ 0145 ] In addition , the foaming starting temperature of the 
heat - foaming agent 206 may preferably be set at as low a 
temperature as possible while ensuring a tolerance with the 
guarantee temperatures of the adherends because the heat 
foaming agent 206 is required to function as a heat insulator 
while ensuring to meet the product reliability guarantee 
conditions for the first adherend 201 and / or the second 
adherend 202 . 
[ 0146 ] More specifically , the foaming starting temperature 
of the heat - foaming agent 206 may preferably be set higher 
in the range of 10° C . to 50° C . , may more preferably be set 
higher in the range of 10° C . to 30° C . than the guarantee 
temperatures of the first adherend 201 and / or the second 
adherend 202 
?01471 . ( 3 ) Heating Tool ( s ) 204 
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[ 0148 ] In the adhesion structure according to the present 
technology , heating of the self - dismantlable adhesion layer 
205 induces foaming of the heat - foaming agent 206 con 
tained in the self - dismantlable adhesion layer 205 , whereby 
the adhesion layer 203 separates itself from the first adher 
end 201 and / or the second adherend 202 . 
[ 0149 ] As a method for heating the self - dismantlable 
adhesion layer 205 , no particular limitation is imposed , and 
illustrative are a method that electric energy is directly 
supplied with a heating tool to generate heat , a method that 
uses electromagnetic induction by radio - frequency waves , 
and the like . 
[ 0150 ] The adhesion structure according to the present 
technology may include one or more heating tools 204 for 
heating the self - dismantlable adhesion layer 205 . As the 
heating tool or tools 204 , no particular limitation is imposed 
insofar as the heating tool or tools can heat the object , and 
known heating tool or tools can be used . As each heating tool 
204 in the present technology , illustrative is one including at 
least a heating part to be inserted into the self - dismantlable 
adhesion layer 205 and an internal power supply for sup 
plying electric energy to the heating part . 
[ 0151 ] The heating part is formed , for example , of a 
thin - rod - shaped or needle - shaped metal material , and is 
configured to supply electric energy from the internal power 
supply . The heating part generates heat with the electric 
energy supplied from the internal power supply . As a metal 
material that forms such a heating part , the use of a material 
of high thermal conductivity is preferred . Examples include 
copper , brass , aluminum , and the like . Further , as a structure 
for heating the heating part , illustrative are a structure that 
an electrical heating element such as a Nichrome wire is 
wound on the heating part , a structure that burns gas , and the 
like . 
[ 0152 ] A tip portion of the heating part , the tip portion 
being formed in a thin rod shape or needle shape , is required 
to have a configuration that enables to heat the self - disman 
tlable adhesion layer 205 . When heating only the surface of 
the self - dismantlable adhesion layer 205 , for example , the 
tip portion may be configured to have a planer shape . When 
heating by inserting the tip portion into the self - dismantlable 
adhesion layer 205 , on the other hand , the tip portion may 
preferably be formed in a pointed shape . 
[ 0153 ] Here , to ensure the foaming of the heat - foaming 
agent 206 contained in the self - dismantlable adhesion layer 
205 , it is preferred to form the tip portion in a pointed shape 
and to insert the heating part into the self - dismantlable 
adhesion layer 205 . 
[ 0154 ] According to the adhesion structure of the present 
technology configured as described above , the heating of the 
self - dismantlable adhesion layer 205 induces the heat - foam 
ing agent 206 , which is contained in the self - dismantlable 
adhesion layer 205 , to foam , so that the adhesion layer 203 
separates itself from the first adherend 201 and / or the second 
adherend 202 . Without needing to heat the whole adhesion 
structure as in the past , the first adherend 201 and / or the 
second adherend 202 can , therefore , be separated without 
damaging the first adherend 201 and / or the second adherend 
202 . As a result , the first adherend 201 and / or the second 
adherend 202 can be recycled . 
[ 0155 ] In the adhesion structure of the form illustrated in 
FIG . 11 , the whole adhesion layer 203 is formed as the 

self - dismantlable adhesion layer 205 . However , the configu 
ration of the adhesion layer 203 shall not be limited to this 
form . 
[ 0156 ] It is sufficient insofar as the adhesion layer 203 is 
provided with a chance to separate itself from the first 
adherend 201 and / or the second adherend 202 . As men 
tioned above , a part of the adhesion layer 203 can be formed 
as the self - dismantlable adhesion layer 205 . 
[ 0157 ] In such a form , the overall strength of the adhesion 
layer 203 can be improved by using , as an adhesive for the 
adhesion layer other than the self - dismantlable adhesion 
layer 205 , one capable of providing high hardness . Further , 
the use of a known adhesive as the adhesive for the adhesion 
layer other than the self - dismantlable adhesion layer 205 can 
produce the whole adhesion layer 203 at low cost . 
[ 0158 ] Next , about a second embodiment of the adhesion 
structure according to the present technology , a description 
will be made using FIG . 12 . The adhesion structure of this 
second embodiment is different , in the structure of a first 
adherend 201 , from the first adherent according to the first 
embodiment . On the other hand , they are common in the 
remaining configurations , so that the description of the 
remaining configurations is omitted herein . 
[ 0159 ] Described specifically , in the adhesion structure 
according to the second embodiment , a heating tool inser 
tion hole 207 into which the heating tool 204 is inserted is 
formed in the first adherend 201 . The heating tool insertion 
hole 207 is open toward the adhesion layer 203 the entirety 
of which is the self - dismantlable adhesion layer 205 . 
[ 0160 ] According to the adhesion structure of this second 
embodiment , the adhesion layer 203 ( the self - dismantlable 
adhesion layer 205 ) can be heated using the heating tool 204 
inserted in the heating tool insertion hole 207 . As a result , 
the heat - foaming agent 206 contained in the self - disman 
tlable adhesion layer 205 is induced to foam , so that the 
adhesion layer 203 separates itself from the first adherend 
201 and / or the second adherend 202 . Different from the past , 
the adhesion layer 203 can , therefore , be separated without 
needing to hear the whole adhesion structure and without 
damaging the first adherend 201 and / or the second adherend 
202 . As a consequence , the first adherend 201 and / or the 
second adherend 202 can be recycled . If the present tech 
nology is applied as an adhesion structure in an electronic 
device such as a mobile phone , it may be difficult to heat the 
self - dismantlable adhesion layer 205 from the left and right 
sides of the adhesion structure as illustrated in FIG . 11 . In 
such a case , the self - dismantlable adhesion layer 205 can be 
heated by providing the heating tool insertion hole 207 . 
10161 ] In the adhesion structure illustrated in FIG . 12 , the 
heating tool insertion hole 207 is formed through the first 
adherend 201 . No problem , however , arises if the heating 
tool insertion hole 207 is formed through at least one of the 
first adherend 201 and the second adherend 202 . In the 
adhesion structure illustrated in FIG . 12 , one heating tool 
insertion hole 207 is formed through the first adherend 201 . 
However , no limitation is imposed on the number of heating 
tool insertion hole ( s ) 207 , and plural heating tool insertion 
holes 207 may be formed through each of the first adherend 
201 and the second adherend 202 . In the adhesion structure 
illustrated in FIG . 12 , the whole adhesion layer 203 is 
formed as the self - dismantlable adhesion layer 205 . It is 
sufficient insofar as the adhesion layer 203 can be provided 
with a chance to separate itself from the first adherend 201 
and / or the second adherend 202 . As illustrated in FIG . 13 , a 
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part of an adhesion layer 203 , the part being in continuation 
with the heating tool insertion hole 207 , can be formed as a 
self - dismantlable adhesion layer 205 without problem . 
[ 0162 ] Using FIG . 14 , a description will next be made 
about a third embodiment of the adhesion structure accord 
ing to the present technology . The adhesion structure of this 
third embodiment is different , in the layout of adhesion 
layers 203 , from the layout of the adhesion layer in the first 
embodiment illustrated in FIG . 11 . On the other hand , they 
are common in the remaining configurations , so that the 
description of the remaining configurations is omitted 
herein . 
[ 0163 ] Described specifically , in the adhesion structure 
according to the third embodiment , the adhesion layers 203 
are disposed on opposite end faces of the first adherend 201 
and opposite end faces of the second adherend 202 , and 
therefore the first adherend 201 and the second adherend 202 
have been subjected to so - called potting adhesion . 
[ 0164 ] Each adhesion layer 203 is wholly formed as a 
self - dismantlable adhesion layer 205 . 
[ 0165 ] According to the adhesion structure of the third 
embodiment as described above , heating of the self - disman 
tlable adhesion layers 205 induces the heat - foaming agent 
206 , which is contained in the self - dismantlable adhesion 
layers 205 , to foam , and separate themselves from the first 
adherend 201 and / or the second adherend 202 . Different 
from the past , the adhesion layers 203 can , therefore , sepa 
rate without needing to heat the whole adhesion structure 
and without damaging the first adherend 201 and / or the 
second adherend 202 . As a consequence , the first adherend 
201 and / or the second adherend 202 can be recycled 
10166 ) . In the adhesion structure illustrated in FIG . 14 , the 
whole adhesion layers 203 are formed as the self - disman 
tlable adhesion layers 205 . However , the configuration of the 
adhesion layers 203 shall not be limited to this form . It is 
sufficient insofar as the adhesion layers 203 can be provided 
with a chance to separate themselves from the first adherend 
201 and / or the second adherend 202 . Parts of the adhesion 
layers 203 may be formed as the self - dismantlable adhesion 
layers 205 without problem . 
[ 0167 ] In the adhesion structure illustrated in FIG . 14 , the 
first adherend 201 and the second adherend 202 have been 
subjected to so - called potting adhesion . If parts of the 
adhesion layers 203 are formed as the self - dismantlable 
adhesion layers 205 in this configuration , the self - disman 
tlable adhesion layers 205 may preferably be disposed at 
interfaces between the first adherend 201 and the second 
adherend 202 as illustrated in FIG . 15 to ensure the sepa 
ration of the first adherend 201 and the second adherend 202 
from each other . 
[ 0168 ] When formed in such a configuration , the first 
adherend 201 and the second adherend 202 can be surely 
separated from each other . Further , the overall strength of 
the adhesion layers 203 can be improved by using , as an 
adhesive for the adhesion layers other than the self - disman 
tlable adhesion layers 205 , one capable of providing high 
hardness . Further , the use of a known adhesive as the 
adhesive for the adhesion layers other than the self - disman 
tlable adhesion layers 205 can produce the whole adhesion 
layers 203 at low cost . 
[ 0169 ] Using FIG . 16 , a description will next be made 
about a fourth embodiment of the adhesion structure accord 
ing to the present technology . The adhesion structure of this 
fourth embodiment is different , in the adhesion method 

between the first adherend 201 and the second adherend 202 
and in the structure of the first adherend 201 , from the 
adhesion structure illustrated in FIG . 13 . On the other hand , 
they are common in the remaining configurations , so that the 
remaining configurations are designated by the same refer 
ence numerals herein , and their description is omitted 
herein . 
[ 0170 ] In the adhesion structure according to the fourth 
embodiment , the first adherend 201 and the second adherend 
202 are bonded with each other via the adhesion layers 203 
and a self - dismantlable adhesion layer 205 . The adhesion 
layers 203 are disposed on opposite end faces of the first 
adherend 201 and opposite end faces of the second adherend 
202 , and the first adherend 201 and the second adherend 202 
have been subjected to so - called potting adhesion . 
[ 0171 ] Further , the further adhesion layer 203 is disposed 
at the interface between the first adherend 201 and the 
second adherend 202 , and the further adhesion layer 203 is 
formed as the self - dismantlable adhesion layer 205 . 
[ 0172 ] Furthermore , through the first adherend 201 , a 
heating tool insertion hole 207 is formed extending to the 
self - dismantlable adhesion layer 205 . The heating tool inser 
tion hole 207 is configured to permit insertion of the heating 
tool 204 . 
[ 0173 ] According to the adhesion structure of the fourth 
embodiment as described above , heating of the self - disman 
tlable adhesion layer 205 induces a heat - foaming agent 206 , 
which is contained in the self - dismantlable adhesion layer 
205 , to foam , and the first adherend 201 and the second 
adherend 202 can be separated from each other . Different 
from the past , the first adherend 201 and the second adher 
end 202 can , therefore , be separated from each other without 
needing to heat the whole adhesion structure and without 
damaging the first adherend 201 and / or the second adherend 
202 . As a consequence , the first adherend 201 and / or the 
second adherend 202 can be recycled . 
[ 0174 ] The present technology can also take the following 
configurations . 

[ 0175 ] ( 1 ) 
[ 0176 ] A double - sided , pressure - sensitive adhesive tape 
including : 
[ 0177 ] a pair of pressure - sensitive adhesive layers ; and 
[ 0178 ] an electrically - conductive heat generating layer 
disposed between the paired pressure - sensitive adhesive 
layers ; 
[ 0179 ] at least one of the paired pressure - sensitive adhe 
sive layers containing a heat - foaming agent ; 
[ 0180 ] at least one of opposite end faces of the electri 
cally - conductive heat generating layer extending out beyond 
a corresponding end face of the at least one pressure 
sensitive adhesive layer . 
[ 0181 ] ( 2 ) 
[ 0182 ] The double - sided , pressure - sensitive adhesive tape 
as described in ( 1 ) , wherein 
[ 0183 ] the heat - foaming agent has a foaming starting 
temperature set higher than a guarantee temperature of an 
adherend to be bonded to the at least one pressure - sensitive 
adhesive layer , and the electrically - conductive heat gener 
ating layer has a heat generating temperature set equal to or 
higher than the foaming starting temperature . 
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[ 0184 ] ( 3 ) 
[ 0185 ] The double - sided , pressure - sensitive adhesive tape 
as described in ( 1 ) or ( 2 ) , wherein 
[ 0186 ] the opposite end faces of the electrically - conduc - 
tive heat generating layer extend out beyond corresponding 
end faces of the at least one pressure - sensitive adhesive 
layer , and are disposed in the same planes as corresponding 
end faces of the other pressure - sensitive adhesive layer . 
[ 0187 ] ( 4 ) 
[ 0188 ] The double - sided , pressure - sensitive adhesive tape 
as described in any one of ( 1 ) to ( 3 ) , wherein 
[ 0189 ] each pressure - sensitive adhesive layer contains the 
heat - foaming agent . 
[ 0190 ] ( 5 ) 
0191 ] An electronic device at least including : 

[ 0192 ] an internal power supply that drives the electronic 
device ; 
[ 0193 ] an adherend bonded with the internal power sup 
ply ; and 
[ 0194 a double - sided , pressure - sensitive adhesive tape 
bonding the internal power supply and the adherend with 
each other ; 
[ 0195 ] the double - sided , pressure - sensitive adhesive tape 
including a first pressure - sensitive adhesive layer bonded 
with the internal power supply , a second pressure - sensitive 
adhesive layer bonded with the adherend , and an electri 
cally - conductive heat generating layer disposed between the 
first pressure - sensitive adhesive layer and the second pres 
sure - sensitive adhesive layer ; 
[ 0196 ] at least one of the first pressure - sensitive adhesive 
layer and the second pressure - sensitive adhesive layer con 
taining a heat - foaming agent ; 
[ 0197 ] at least one of opposite end faces of the electri 
cally - conductive heat generating layer extending out beyond 
a corresponding end face of one of the first pressure 
sensitive adhesive layer and the second pressure - sensitive 
adhesive layer . 
[ 0198 ] ( 6 ) 
[ 0199 ] The electronic device as described in ( 5 ) , wherein 
[ 0200 ] the heat - foaming agent contained in the double 
sided , pressure - sensitive adhesive tape has a foaming start 
ing temperature set higher than a guarantee temperature of 
the internal power supply , and 
[ 0201 ] the electrically - conductive heat generating layer 
has a heat generating temperature set equal to or higher than 
the foaming starting temperature . 
[ 0202 ] ( 7 ) 
[ 0203 ] The electronic device as described in ( 5 ) or ( 6 ) , 
wherein 
[ 0204 ] the opposite end faces of the electrically - conduc 
tive heat generating layer extend out beyond corresponding 
end faces of the second pressure - sensitive adhesive layer , 
and are disposed in the same planes as corresponding end 
faces of the first pressure - sensitive adhesive layer . 
[ 0205 ] ( 8 ) 
[ 0206 ] The electronic device as described in any one of ( 5 ) 
to ( 7 ) , wherein 
[ 0207 ] the first pressure - sensitive adhesive layer contains 
the heat foaming agent . 
[ 0208 ] ( 9 ) 
[ 0209 ] The electronic device as described in any one of ( 5 ) 
to ( 8 ) , wherein 
[ 0210 ] the first pressure - sensitive adhesive layer is bonded 
with an inner wall of the internal power supply , the inner 

wall facing the adherend , and also with an outer wall of the 
internal power supply , the outer wall facing a cover that lies 
over the internal power supply . 
( 0211 ] ( 10 ) 
[ 0212 ] The electronic device as described in any one of ( 5 ) 
to ( 9 ) , further including : 
[ 0213 ] a switching element that supplies , to the electri 
cally - conductive heat generating layer , electric energy 
which would otherwise be supplied from the internal power 
supply to the electronic device . 
[ 0214 ] ( 11 ) 
[ 0215 ] A dismantlable structure including : 
[ 0216 ] a double - sided , pressure - sensitive adhesive tape ; 
and 
[ 0217 ] a combination of adherends bonded with each other 
via the double - sided , pressure - sensitive adhesive tape ; 
[ 0218 ] the double - sided , pressure - sensitive adhesive tape 
including a pair of pressure - sensitive adhesive layers and an 
electrically - conductive heat generating layer disposed 
between the paired pressure - sensitive adhesive layers ; 
[ 0219 ] at least one of the paired pressure - sensitive adhe 
sive layers containing a heat - foaming agent ; 
[ 0220 ] at least one of opposite end faces of the electri 
cally - conductive heat generating layer extending out beyond 
a corresponding end face of the at least one pressure 
sensitive adhesive layer ; 
[ 0221 ] the combination of the adherends is dismantled by 
heating the at least one end face of the electrically - conduc 
tive heat generating layer and allowing the at least one 
pressure - sensitive adhesive layer , which contains the heat 
foaming agent , to foam and expand . 
0222 ( 12 ) 
[ 0223 ] An adhesion structure including : 
[ 0224 ] first adherend ; 
( 0225 ) a second adherend ; and 
[ 0226 ] an adhesion layer bonding the first adherend and 
the second adherend with each other ; 
0227 ] the adhesion layer having a self - dismantlable adhe 
sion layer that is in contact with at least one of the first 
adherend and the second adherend . 
[ 0228 ] ( 13 ) 
[ 0229 ] The adhesion structure as described in ( 12 ) , 
wherein 
10230 ] at least one of the first adherend and the second 
adherend is provided with a heating tool insertion hole that 
extends to the self - dismantlable adhesion layer . 

REFERENCE SIGNS LIST 
[ 0231 ] 1 , 104 Double - sided , pressure - sensitive adhesive 
tape 
[ 0232 ] 11 , 111 , 111a , 111b Pressure - sensitive adhesive layer 
[ 0233 ] 12 , 112 Electrically - conductive heat generating 
layer 
[ 0234 ] 13 , 113 Heat - foaming agent 
[ 0235 ] 101 Electronic device 
[ 0236 ] 102 Internal power supply 
[ 0237 ] 103 Adherend 

1 . A double - sided , pressure - sensitive adhesive tape com 
prising : 

a pair of pressure - sensitive adhesive layers ; and 
an electrically - conductive heat generating layer disposed 

between the paired pressure - sensitive adhesive layers ; 
at least one of the paired pressure - sensitive adhesive 

layers containing a heat - foaming agent ; 
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at least one of opposite end faces of the electrically 
conductive heat generating layer extending out beyond 
a corresponding end face of the at least one pressure 
sensitive adhesive layer . 

2 . The double - sided , pressure - sensitive adhesive tape 
according to claim 1 , wherein 

the heat - foaming agent has a foaming starting temperature 
set higher than a guarantee temperature of an adherend 
to be bonded to the at least one pressure - sensitive 
adhesive layer , and the electrically - conductive heat 
generating layer has a heat generating temperature set 
equal to or higher than the foaming starting tempera 
ture . 

3 . The double - sided , pressure - sensitive adhesive tape 
according to claim 2 , wherein 

the opposite end faces of the electrically - conductive heat 
generating layer extend out beyond corresponding end 
faces of the at least one pressure - sensitive adhesive 
layer , and are disposed in the same planes as corre 
sponding end faces of the other pressure - sensitive 
adhesive layer . 

4 . The double - sided , pressure - sensitive adhesive tape 
according to claim 3 , wherein 

each pressure - sensitive adhesive layer contains the heat 
foaming agent . 

5 . An electronic device at least comprising : 
an internal power supply that drives the electronic device ; 
an adherend bonded with the internal power supply ; and 
a double - sided , pressure - sensitive adhesive tape bonding 

the internal power supply and the adherend with each 
other ; 

the double - sided , pressure - sensitive adhesive tape includ 
ing a first pressure - sensitive adhesive layer bonded 
with the internal power supply , a second pressure 
sensitive adhesive layer bonded with the adherend , and 
an electrically - conductive heat generating layer dis 
posed between the first pressure - sensitive adhesive 
layer and the second pressure - sensitive adhesive layer ; 

at least one of the first pressure - sensitive adhesive layer 
and the second pressure - sensitive adhesive layer con 
taining a heat - foaming agent ; 

at least one of opposite end faces of the electrically 
conductive heat generating layer extending out beyond 
a corresponding end face of one of the first pressure 
sensitive adhesive layer and the second pressure - sen 
sitive adhesive layer . 

6 . The electronic device according to claim 5 , wherein the 
heat - foaming agent contained in the double - sided , pressure 
sensitive adhesive tape has a foaming starting temperature 
set higher than a guarantee temperature of the internal power 
supply , and 

the electrically - conductive heat generating layer has a 
heat generating temperature set equal to or higher than 
the foaming starting temperature . 

7 . The electronic device according to claim 6 , wherein 
the opposite end faces of the electrically - conductive heat 

generating layer extend out beyond corresponding end 
faces of the second pressure - sensitive adhesive layer , 
and are disposed in the same planes as corresponding 
end faces of the first pressure - sensitive adhesive layer . 

8 . The electronic device according to claim 7 , wherein 
the first pressure - sensitive adhesive layer contains the 

heat foaming agent . 
9 . The electronic device according to claim 8 , wherein 
the first pressure - sensitive adhesive layer is bonded with 

an inner wall of the internal power supply , the inner 
wall facing the adherend , and also with an outer wall of 
the internal power supply , the outer wall facing a cover 
that lies over the internal power supply . 

10 . The electronic device according to claim 9 , further 
comprising : 

a switching element that supplies , to the electrically 
conductive heat generating layer , electric energy which 
would otherwise be supplied from the internal power 
supply to the electronic device . 

11 . A dismantlable structure comprising : 
a double - sided , pressure - sensitive adhesive tape ; and 
a combination of adherends bonded with each other via 

the double - sided , pressure - sensitive adhesive tape ; 
the double - sided , pressure - sensitive adhesive tape includ 

ing a pair of pressure - sensitive adhesive layers and an 
electrically - conductive heat generating layer disposed 
between the paired pressure - sensitive adhesive layers ; 

at least one of the paired pressure - sensitive adhesive 
layers containing a heat - foaming agent ; 

at least one of opposite end faces of the electrically 
conductive heat generating layer extending out beyond 
a corresponding end face of the at least one pressure 
sensitive adhesive layer ; 

the combination of the adherends is dismantled by heating 
the at least one end face of the electrically - conductive 
heat generating layer and allowing the at least one 
pressure - sensitive adhesive layer , which contains the 
heat - foaming agent , to foam and expand . 

12 . An adhesion structure comprising : 
a first adherend ; 
a second adherend ; and 
an adhesion layer bonding the first adherend and the 

second adherend with each other ; 
the adhesion layer having a self - dismantlable adhesion 

layer that is in contact with at least one of the first 
adherend and the second adherend . 

13 . The adhesion structure according to claim 12 , wherein 
at least one of the first adherend and the second adherend 

is provided with a heating tool insertion hole that 
extends to the self - dismantlable adhesion layer . 

* * * * * 


