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. Description ADHESI VE TAPE FOR CONTI NUOUSLY ARRANG NG ELECTRONI C PARTS 5
BACKGROUND TECHNOLOGY The present invention relates to an adhesive tape for
continuously arranging electronic parts by which electronic parts wth
lead wires are continuously arranged and held in a |ined- up arrangenent
via the lead wires. 10 There have been known autonatic assenbling systens
by which electronic parts with.lead wires (resistor elenents, condenser

el enents, etc.) are held in a lined-up arrangenent by continuously
arranging with an adhesi ve tape and anot her adhesive or non-adhesive tape
and automatically supplied as such into 15 processes for assenbling
substrates of integrated circuits, etc., Nanely, the electronic parts held
in a lined-up arrangenent are disarranged by cutting the lead wires at the
end and, at the same tinme, automatically supplied into the assenbling
process one after another, thus assenbling substrates of integrated
circuits, etc. 20 under conputed control. In these systens, it is required
that electronic parts are continuously arranged with adhesive tapes at
definite intervals and in parallel at a high accuracy.
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As the adhesive tapes usable in the above-nentioned systens for Supplying
. electroni'c parts, there have been known those 25 conposed of a base tape

and;b pressure-sensitive adhesive layer .- 1 - formed thereon wherein the '
pressure-sensitive adhesive |ayer is prepared by adding a hot-nelt resin,
to a conventional pressure-sensitive adhesive having tackiness at ordinary
tenperatures to thereby inprove the creeping characteristics (see, 5 for
exanpl e, JP-B-56-13040; the term"JP-B" as used herein nmeans an "exam ned
Japanese patent publication") . However, these adhesive tapes can hardly
exhi:bit satisfactory characteristigssdfipgeseral . This is because,-in the
pressure-sensitive adhesive |layer, attenpts are nade to achi eve good
adhesi ve properties and 10 heat resistance by adding a hot-nelt resin
having a definite nelting point to an acrylic polynmer having tackiness at
ordi nary tARIHESBEIIEARE W CONTINIOUSHLY ARRANGING RIGECIRONIC | PARIS g
excessively smal|l amount, therefore, no satisfactory creeping
characteristics can be achieved. In this case, there arise sonme 15 probl ens
such as a stop of the automatic supplying systemdue to the slippage. of
t he eISeCtI?’&ﬁﬁ‘gR%B‘fq SSEGRNOLQ%e hot-nelt resin is added in a sufficient
anpunt so as to eitablish satisfactory creeping characteristics, on the

ot her hand, the ARy VAT FHAESa P 31 tadhesive (1arRe &Rk,

mch enerqy, .9 188989 £ 908008 19 2408010 9 e L B ARSI e 2RGs AL Lws the
t api ng Speecr'ls Yy ging c P 4 ch electronic parts .
with lead wires are continuously arranged and held in é l;_ined—.
up arrangement via the leaci wires. | |
10 There have been known automatic assembling systems by
which electronic parts with lead wires (resistor elements,
condenser elements, etc.) are held in a lined—l_;p arrangement bf :
continuously arranging with an adhesive tape -and another adhesive
or noﬁ-adhesive tape and automatically supplied as such iniftc:)
15 processes for assembling substrates of integrated circuits, etc.,
.;' Namely, the electronic parts held in a lined-up arrangement are
disarranged by cutting the lead wires at the end and, at the same
time, automatically supplied into the assembling process one after
i another, thus assembling substrates of integrated circuits, etc.
: 20 under computed control. 1In these systems, it is required that
v electronic parts are continuously arranged with adhesive tapes at':
definite intervals and in parallel at a high accuracy.
As the adhesive tapes usable in the above—mentione_ci

systems for supplying electronic parts, there have been known thosé

25 composed of a base tape and a pressure-sensitive adhesive la_yér

T e,



| ower.ed, which worsens the workability. Mreover, there is a fear that the
. qualities of electronic parts mght be deteriorated during the taping at a
high tenperature. In addition, there ari-se some problens such that
satisfactory inpact resistance can be hardly 25 achieved in such a case
and; as 'a result, the electronic parts thus 2 held are easily disarranged
upon i'npact during transportation, etc. Al so, there have been known
adhesi ve tapes conposed of a base tape and an adhesive | ayer forned
t hereon which conprises an 5 ethylene/(nmeth)acrylic acid/butyl
(et h) acrfd e tepRioHTRhelréPnAtBe 12dd 6shird Nsod i thvel Brdhesavelsagebei gi n
means an "unexam ned published Japanese patent application”). Although
t hese adhesépeered apsys haddisglf faci kot-mekepi bgsihar 86t eai stbasehbiohal di ng
el ectronic parts, they need nmuch energy for adhesion, as conpared 10 with
t hose corpxessune pragssitrieres ersilliesiveadiesrires, tackimesst oat achrévmary
sufficient adhesive properties unless taping is perfornmed at a high
t enper at UrsmpeprRnzRR ho Fheglepyeimprovarphe pr¢eningotharaeteni shisss  seked,
car boxyl oups in the (nmeth) acrylic acid conponent in the polyner remain
in thé ad?%% r JBnB- 583514048 (g iterms e Woﬁ%l@smherﬁenc%@m ng
characterlstlcs and adhesive properties to. lead wires due to the nnlsture

absor bed HYy tﬁﬁaméﬂﬁgsﬂﬁ?QQ%ﬂﬁ Eﬁt?ﬂthPBﬁﬁE?Q%ﬁPeé am§9ﬂﬁﬁ%ﬁ¢y hesen j f
such a poc;}}/es:.ve gregscsal.rll Y exqurLEJi[talsa gacgg(r){rdéhg acter:Lst:Lcs in

general. This is because, in the pressure-sensitive adhesive
layer, attempts are made to achieve good adhesive properties and
10 heat resistance by adding a hot-melt resin having a definite
melting point to an acrylic polymer having tackiness at ordinary
temperatures. When the hot-melt resin is added only in an
excessively small amount, therefore, 'no satisfactory creeping
characteristics can be achieved. In this case, there arise some
15 problems such as a stop of the automatic supplying system due to
the slippage of the electronic parts. When the hot-melt resin is
added in a sufficient amount so as to establish satisfactory
creeping characteristics, on the other hand, the adhesive layer
becomes hard and brittle. In this case, much energy is needed for
20 the adhesion of the adhesive t;_ape and thus the taping speed is
lowered, which worsens the workability. Moreover, there is a fear
that the qualities of electronic parts might be deteriorated during
the taping at a high temperature. In addition, there arise some
problems such that satisfactory impact resistance can be hardly

25 achieved in such a case and, as a result, the electronic parts thus
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conventional nethod, the crosslinkage is |oosened due to the 20 noisture
. absorbed by the adhesive |ayer at high tenperatures and humdity, thus
causing the sanme problens as those observed when the polyner is not
crosslinked. DI SCLOSURE OF THE | NVENTI ON 25 The present inventors have
conduct ed extensive studies to 3 solve the above-nentioned problens. As a
result, the present invention has been acconplished by an adhesive tape
for continuously arranging electronic parts, which conprises a base
mat eri al having formed thereon an adhesive |layer conprising from5 20 to
150 part shéyd veigda£Hi1n diasrrdifdd) @in Leapdy daringeirghkpodtadion,
t hernopl astic resin having no carboxyl group in side chains. The adhesive
t ape has goeod adhesi on wit hout causing any slippage of electronic parts,
shows a high inpact resistance and sustains an excellent capability of
hol di ng t he part Alesen thiede jhvelfeer yavat adbesane hapesidompdidd eifeat
fromthe conventional ones with the use of pressure-sensitive adhesives,
i n the adprs¢e \kapeaped anpmdbpsd venlayar fatned thergpe ¥hick genprises| gn
arranging electronic parts of the present invention, the thernoplastic

r esi n peretyirreAtratiiaenvdic prsEe/bgy s ormetb)efrvigtel cterpalempart s
from slippage and, further, the polarity of the rosin resin contained in
the adhes/ V& aer? TRl inths PR | B5THRELRAT &YR AERNSD { Hesxamined
published Japanese patent application"). Although these adhesive
tapes have sufficient creeping characteristics for holding
electronic parts, they need much energy for adhésion, as compared
10 with those containing pressure-sensitive adhesives, and fail to
achieve sufficient adhesive properties unless taping is performed
at a high temperature. When such a polymer is employed without
being crosslinked, carboxyl groups-in the (meth)acrylic acid
component in the polymer remain in the adhesive layer and, as a
15 result, seriously worsen the creeping characteristics and adhesive
properties to lead wires due to the méisture absorbed by the
adhesive layer at high temperatures and humidity. Even if such
a polymer is crosslinked with metal ions according to the
conventional method, the crosslinkage is loosened due to the
20 moisture absorbed by the adhesive layer at high temperatures and

humidity, thus causing the same problems as those observed when

the polymer is not crosslinked.

DISCLOSURE OF THE INVENTION

25 The present inventors have conducted extensive studies to



satisfactory adhesion to netallic lead wires. At the sane tinme, the
pl asticizing effect of the rosin resin on the thernoplastic 20 resin
enables taping at a |ow tenperature and, furthernore, sufficient adhesion
of the adhesive tape to the non-adhesive tape in another side of each
el ectronic part. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 25 The
t hernopl astic resin to be used in the adhesive layer - 4 of the adhesive
tape for continuously arranging electronic parts according to the present
invention is not particularly restricted in conposition, so long as it is
a ther noploasiel &heesibbvieaviend ildhedC frdblensgr ORR ia xHsAA tohaihes .prfeent
exanpl e, use nmay be nmade 5 therefor of polyethylene, ethylene/vinyl ester
copol ynernisvenetibyl ehasa, peems adaranipeld sderdbobyl abe capgbeypiees, tabpdy|fiene/ a-
ol efin copolyners, a-olefin polyners, styrene/butadi ene block polyners
whi ch ar eocofinorakly aydangemateltecipoinic gardse bhick cpubyiees ahaste are
optionally hydrogenated, polyester resins, 10 polyurethane resins and
conbi nat Merveraplt havingdomad thayepnear mdhrfi v liayerespmprising from
particularly preferable in the present invention to use an ethyl ene/vinyl
acet abe @8ngy:'n%)r PagdFt BY Meight 6/ 3 Y530 TSSpR ReF g0 prxksnpY wedsthdt e

fromthe _viewoints of the conmpatibility with the rosin resin, pr.oduction
15 cost, fafdt ?ﬂ'ﬁﬁ’ﬁ’&"ﬁ E??lgﬁﬁv’é&é’ﬁsgaﬁ?°ﬁ§€i9®°"rﬁ) 2P b yIRag™Sup in
side chai ‘gﬁé ascﬂ{:ehsive tape has good adhesion without causing any slippage
of electronic parts, shows a high impact resistance and sustains
an excellent capability of holding the par."ts even at high
10 temperatures and humidity.

Different from the conventional ones with the use of
pressure-sensitive adhesives, in the adhesive layer employed in
the adhésive tape for continuously arranging electronic parts of
the present invention, the thérmoplastic resin per se has

15 sufficient properties for preventing electronic parts from
slippage and, further, the polarity of the rosin resin contained
in the adhesive layer resin contributes to the achievement of the
satisfactory adhesion to metallic lead wires. At the same time,
the plasticizing effect of the rosin resin on the thermoplastic

20 resin enables taping atl a low temperature and, furthermore,

sufficient adhesion of the adhesive tape to the non-adhesive tape

in another side of each electronic part.

BEST MODE FOR CARRYING OUT THE INVENTION

25 The thermoplastic resin to be used in the adhesive layer



a thernoplastic resin scarcely causes any deterioration in the capability

- of the adhesive tape of the present invention of holding electronic parts
due to the noisture absorption even at high 20 tenperatures and humdity.
It is also preferable that the thernoplastic resin to be wused in the
present ‘invention is one which has a dynam c mbdulus (E ) of at least 5 x
106 Pa, still preferably from1l x 107 to 1 x 109 Pa, at 20 Cin the
measurenent of its dynam c viscoelasticity, 25 since the adequate
capability of holding electronic parts, taping - J workability and i npact
resi st ancef adhe hdhebliseatdpe\fed eastliyuoudhe derandidynaiectrotilcusatts)
as used herein neans the tensile dynam c nodul us which is a val ue

consi der eascasrdirg ¢bathhe pregant wneemtirm ist net papplawdchdy eeatkigted
stored as strain energy 5 and determined with the use of an apparatus for
measur i ngirlyrrmAcs ionoekastery 35 4t asf anthemmerlad e rasin bﬁViegl-lzo and
an anplitude of about 1.5 run. Exanples of the apparatus include "Dynamc
Spect r onetarbwBtle| IFPD | in AdARS SBRUREd bFORhEFABPLEes usq may e TRede osi n
resin to be added tqo the_above-nentioned . thernoplastic resin i s not :

parti cul aFP§ et r °dt eBOIPPERY TRRS vitWPOi e d‘flr}ynlpr G\ﬁtﬁﬁ t REPHHRFYe
D1 of or abl 8BRS RSN B8, hoREOT L AR AR UARTE S EPTERRY/ S and a
sof teni r]golefin copolymers, o-olefin polymers, styrene/butadiene block
pblﬁers which are optionally hydrogenated, polyisoprene block
polymers which are optionally hydrogenated, .polyeste.r resins,
10 polyurethane resins and combinations of these polymers.
| As the thermoplastic resin, it is particularly preferable
in the present invention to use an ethylene/vinyl acetate copolymer
containing from 3 to 50 % by weight of vinyl acetate from the
viewpoints of the compatibility with the rosin resin, production
15 cost, handling properties, etc.
Because of having no carboxyl group in side chains, such
a thermoplastic resin scarcely causes any deterioration in the
capability of the adhesive tape of the present invention of holding
electronic parts due to the moisture absorption even at high
20 temperatures and humidity.
It is also preferable that the thermoplastic resin to be
used in the present invention is one which has a dynamic modulus
(E') of at least 5 x 10° Pa, still preferably from 1 x 10’ to 1
x 10° Pa,. at 20 °C in the measurement of its dynamic viscoelasticity,

25 since the adequate capability of holding electronic parts, taping



15 point of from60 to 180 C. The softening point can be neasured
according to JIS K-5903. Wien the adhesive properties to lead wres nade
,of metals is taken into consideration, i-t is preferable to use those
having an acid value of at |east 50. The upper limt of the acid value is
preferably 200. 20 It is necessary in the present invention that such a
resin’ resin is added in an amount of from 20 to 150 parts by wei ght,
preferably from40 to 120 parts by weight, per 100 parts by weight of the
above-nentioned thernopl astic resin. Wien the content of the rosin resin
IS | ess tinsurkadtl ity Saray inpiagitt relsietanael gadn Benehdb pchbéess éheily he
adhesi ve tape cannot achieve any sufficient 6 \° adhesive properties to
| ead wires, and tTiet tidhren adpesnie nsiviots (EAt ab2esked MHerdici mehhy, the
ailing to provide the sufficient effect in inproving the taping
wor kabi | | ten€ilonvdyoapercatedwl usaphagh.i<0a valwee consddeaed, astde ehastont ent
of the rosin resinis nore than 5 150 parts by weight, the anmount is over
t he rangerart Wwhechinfestreas @prrdded efarnal e isistanad petsraimenargyieni ng
of the adhesive is_ caused and the taping workability is worsened. It is
pr ef efr e h geteraingrcdt v the upecohes ABPRRR tRALI D Fleasiird nIr S¥RAMBAd
rosinresin in a total anmbunt of 80 % b vveijc:;ht or nore 10 based on the

vei ght of VIFCHARSHY aFr 2 15PRaRASH t BEEERCRBHY 8L nell | BRe@nd an

Conpomauéﬁpfigide of about 175 um. Examples of the apparatus include
"bynamic Spectrometer Model RDS-II" manufactured by Rheometrics, :
Inc. |

10 The rosin resin to be added to the above-mentioned
thermoplastic resin is not particularly restricted. From the
viewpoint.of improving the adhesive properties and, at the same
time, plasticizing the adhesive layer; it is preferable to use
the rosin resin.having'an acid value of at least 2 and a softening

15 point of from 60 to 180 Q:. The softening point can be measured
according to JIS K-5903. When the adhesive properties to lead
wires made of metals is taken into consideration, it is preferable
to use those having an acid value of at least 50. The upper limit
of the acid value is preferably 200.

20 It is necessary in the present invention that such a rosin
resin is added in an amount of from 20 to 150 parts by weight,
preferably from 40 to 120 parts by weight, per 100 parts by weight
of the above-mentioned thermoplastic resin. When the content of
the rosin resin is less than 20 parts by weight, there arises some

25 problems that the adhesive tape cannot achieve any sufficient



adhesi ve | ayer of the present invention nmay further contain fillers (for
exanpl e, glass fiber, inorganic fine particles, polynmer particles),
bl ocking inhibitors, lubricants (for exanple, fatty 15 acid am des),
anti oxi dants, crosslinking agents, plasticizers, etc., if desired. This
adhesive layer is formed on the base material, which wll be described
bel ow,” by applying a solution, an enulsion or a dispersion thereof to the
base material and then drying, or by 20 hot-nelt extrusion processing. In
usual , the adhesive layer has a thickness of about 5 to 300 tun,
pr ef er abl ydhéeoivd it idsn to Asatheibase amd erhst ,thesadhaibe genmoal |y
made of, for exanple, paper materials (crepe paper, kraft paper, etc.) ,
plastic plassicizedeefsiciahtiys fariliagato poolide The pafEicimittefébst 25
preferably have a basis weight of 10 to 150 g/nR2, and the others 7
pr ef er abl yn Hanprayinigi thadspigly BorbabBsbi tyin(lokhtenpefatereftadiadlaseOn
material to be brought into contact with the adhesive [ayer may be further
cor ona- t r ehe eathgr é’@a‘@edwhﬁphth‘arpm ofokhengosdn t¥RT Eby e MeaRcEhane
adhesi on to the adhesive 5 |ayer. is al so possible to_ form.an
i nt er redi H?@ PREFEPY ESﬁgthutﬁ@ %fn?%*f AR Fge FES9R, 1%"1*‘&&%‘3’1:? sffect

el astonmer, etc.. and .havin hj ckness of about 1 to anot her
surface o?st?'lé’l(ﬁ’fsté'crfé'teerrl %I exg JPéF% si 1 en’t’%%/éﬁflg%ﬁpf‘ AbefRgve *S
silicone Cgu e&l and atl'lxeo nlgapclr}l%;l revoaz!kl%lllq:gpgléngvbrsened
It is preferred that the adhesive layer contains the thermoplastic
resin and rosin resin in a total amount of 80 % by weight or more
10 | based on the weight of the adhesive layer.
In addition to the above-mentioned components, the
adhesive layer of the present invention may further contain fillers
(for example, glass fiber, inorganic - fine particles, polymer
particles), blocking inhibitors, lubricants (for example, fatty
15 acid amides), antioxidants, crosslinking agents, plasticizers,
etc., if desired.
This adhesive layer is formed on the base material, which
will be described below, by applying a solution, an emulsion or
a dispersion thereof to the base material and then drying, or by
20 hot-melt extrusion processing. In usual, the adhesive layer has
a thickness of about 5 to 300 um, preferably from 10 to 70 um.
As the base material, use can be generally made of, for
example, paper materials (crepe paper, kraft paper, etc.), plastic
films or sheets, fabrics or metal foils. The paper materials

25 preferably have a basis weight of 10 to 150 g/m2, and the others



10 etc. may be forned to thereby control the unwi nding force of the

. adhesive tape or prevent blocking. To further illustrate the present
invention in greater detail, and not by way of limtation, the follow ng
Examples will be given wherein all parts are by weight. 15 EXAVPLE 1 To

100' part's of an ethylene/ethyl acrylate copolymer (A-701: manufactured by
Du Pont-Mtsui Polychenmicals Co., Ltd.) containing 9 % by wei ght of ethyl
acrylate and having a dynamic nodulus (E') at 20 Cin the nmeasurenent of
dynam c viscoelasticity 20 of 1 x 108 Pa, was added 50 parts of a rosin
resi n ( KRoBé&ferabsy flettalredHickiNetlesawf Ghasa @8I0 wmdustries Ltd.) having a
softeni ng point of about 83 C and an acid val ue of about 170. After

hot - nel t Phemxlirfipce b sHbdsase mdiesricdt dionbd besugipplireh kypnthott- with
extrusion coating on one face of crepe paper weighing 25 about 70 g/n2 in
such a nabreradhesiveilayeanmagthbsi ferthgerceforso-tigqdtad ior chatkedewsthThus,
an adhesi ve tape of the present invention was obtained. EXAVPLE 2 To 100
parts of am adhpreReptingltadbeaebycepbryaerthsadhgaippxte-thgpgdhesive
"manufactured by Du Pont-M.tsui Polychem cal sCo., Ltd.) containing 10 % by
wei ght® of 13¥9%1 addt at® FAFnRPFFRIYy Feni tooal vntemediatyy E3¥YRTt he

nmeasur enent of . dynam ¢ vi scoel asticit .
comprising a ghermop%.as ic rean, a thermoplastic elastomer, etc.

and having a thickness of about 1 to 100 pum.

On another surface of the base material, a releasing agent

layer comprising a silicone compound, a long-chéin alkyl compouhd,
10 etc. may be formed to thereby control the unwinding force of the
adhesive tape or prevent blocking.

To further il_lustrate the present invention in greater
detail, and not by way of limitation,-the following Examples will
be given wherein all parts are by weight.

15 EXAMPLE 1
| To 100 parts of an ethylene/ethyl acrylate copolymer
(A-701: manufactured by Du Pont-Mitsui Polychemicals Co., Ltd.)
containing 9 % by weight of ethyl acrylate and having a dynamic
modulus (E') at 20 °C in the measurement of dynamic viscoelasticity
20 of 1 x 10° Pa, was added 50 parts of a rosin resin (KR-85:
manufactured by Arakawa Chemical Industries Ltd.) having a
softening point of about 83 °C and an acid value of about 170. After
hot-melt blending, the adhesive thus obtained was applied by
hot-melt extrusion coating on one face of crepe paper weighing

25 about 70 g/m® in such a manner as to give an adhesive layer of 50



of 2.x 108 Pa, were added 100 parts of a rosin resin (KE-604: nmanufactured
- by Arakawa Chem cal Industries Ltd. ) having a 10 softening point of 127 C
and an acid val ue of about 200 and 50 parts of fine silica particles
(average particle size: about 2 tun) enployed as a bl ocking inhibitor.
After hot-nelt blending, the adhesive thus obtained was applied by
hot-melt extrusion coating on one face of crepe paper wei ghi ng about 70
g/n2 in such a manner 15 as to give an adhesive layer of 50 tun in
t hi ckness. Thus, an adhesive tape of the present invention was obtained.
EXAVMPLE Juianlfbigkméss of Thuset ayladtedsdlivey ltapeed fittthee ppelsymtr i n¢enFdicX
P-1907: manufactured by Du Pont-Mtsui Polychemcals Co., 20 Ltd.)
cont ai ni mpsl S%anedsi ght of vinyl acetate and having a dynam ¢ nodul us
(E) at 20 Cin the neasurenent of dynam c viscoelasticity of 7 x 10'7 Pa
was addeEXORI& 125 of a rosin resin (KE-604: nmanufactured by Arakawa
Chem cal Industries Ltd.) having a softening point of 127 C and an acid
val ue of about 20® ¥$QePaztsh&k naht ebh¥AEPRJVirHe AARtsitRe TPRRLVMMAI ned
hot - mel t extrusion coating. on one face of crepe paper

ﬁ?g_ﬁ‘%ﬁg' fng‘B“?PﬁrEX'?B%g?% PANSGRA AT e et Senﬁa%rﬁeigﬁmwhs r' of 50
Eun in thickness, Thus, an Adhesive,ape, of ) Lhe Diesent yLovention ves
modulus (E') at 20 °C in the measurement of dynamic viscoelasticity
of 2 x 10° Pa, were added 100 parts of a rosin resin (KE-604:
manufactured by Arakawa Chemical Industries- Ltd. ) having a
10 softening point of 127 °C and an acid value of about 200 and 50
parts of fine silica particles (average particle size: about 2 um)
employed as a blocking inhibitor. After hot-melt blending, the
adhesive thus obtained was applied by hot-melt extrusion coating
on one face of crepe paper weighing about 70 g/m? in such a manner
15 as to give an adhesive layer of 50 um in thickness. Thus, an
adhesive tape of the present invention was obtained.
EXAMPLE 3
To 100 parts of an ethylene/vinyl acetate copolymer
(EVAFLEX P-1907: manufactured by Du Pont-Mitsui Polychemicals Co.,
20 Ltd.) containing 19 % by weight of vinyl acetate and having a dynamic
modulus (E') at 20 °C in the measurement of dynamic viscoelasticity
of 7 x 107 Pa was added 50 parts of a rosin resin (KE-604:
manufactured by Arakawa Chemical Industries Ltd.) having a

softening point of 127 °C and an acid value of about 200. After

25 hot-melt blending, the adhesive thus obtained was applied by



To 100 parts of an acrylic pressure-sensitive adhesive conposed of 80
. parts of butyl acrylate, 16 parts of ethyl acrylate and 4 parts of acrylic

acid, were added 100 parts of terpene- nodified phenolic resin having a
softening point of 140 C and 3 10 parts of an isocyanate crosslinking
agent. After mixing, the obtained blend was applied onto one face of crepe
paper ‘wei ghing about 70 g/m 2 in such a nanner as to give, after drying, a
t hi ckness of 40 pmand dried at 100 C for 5 mnutes to thereby give an
adhesive tape. 15 COVPARATI VE EXAMPLE 2 An adhesive tape was prepared in
t he sanme HEHIR! tAexdtrusboanpoatingXxeapbnbofadai 8 afepé hyhpae/ weidwicdiy! i c
acid copolyner (NUCREL 1214: manufactured by Du Pont-Mtsui Polychem cals
Co., Lt cahowtomOagrinhginl 4utthby menmdt =of teeghaerat iaitasiide 26yEEMPARFT| VE
EXAMPLE 3 An adhesive tape was prepared in the sane manner as in Exanple 1
except fom dadthyckresdsi Thussi an COARAET taBeEOANRIEEPAeArn i dineeviBiompe
was prepared in the sanme manner as in 25 Exanple 3 except for adding no
rosin resias dbtainggl. Each adhesive tape for continuously arranging

el ectronic arts thus obtained was eval uated in performance by the
Fol I ofi N OMRARRRIYE EXAMPLE 1

To 100 parts of an acrylic pressure-sensitive adhesive
composed of 80 parts of butyl acrylate, 16 parts of ethyl acrylate
and 4 parts of acrylic acid, were added 100 parts of terpene-
modified phenolic resin having a softening point of 140 °C and 3

10 parts of an isocyanate crosslinking agent. After mixing, the
obtained blend was applied onto one face of crepe paper weighing
about 70 g/m2 in such a manner as to give, after drying, a thickness
of 40 um and dried at 100 °C for 5 minutes to thereby give an adhesive
tape.

15 COMPARATIVE EXAMPLE 2

An adhesive tape was prepared in the same manner as in
Example 1 except for using an ethylene/methacrylic acid copolymer
(NUCREL 1214: manufactured by Du Pont-Mitsui Polychemicals Co.,

" Ltd.) containing 14 % by weight of methacrylic acid.

20 COMPARATIVE EXAMPLE 3

An adhesive tape was prepared in the same manner as in
Example 1 except for adding no rosin resin.

COMPARATIVE EXAMPLE 4
An adhesive tapé was prepared in the same manner as in

25 Example 3 except for adding no rosin resin.



- Adhesi ve Performance (Pulling-out Force) 5 Radial electronic parts (Ilead

- wire dianeter: 0.5 m tw |eg type) were placed in parallel -at intervals
of 10 mmon a kraft paper tape weighing 200 g/nm2 (width: 18 mm in such a
manner that the tip of each electronic part projected out fromthe end of
the' paper tape by 20 nm Further, each of the adhesive tapes (width: 10 8
my) obtained in the above Exanpl es and Conparative Exanples was | ayered
thereon so that the surface of the adhesive layer cane into contact with
the lead wires. After contact bonding at 100 C or 150 C for 0.5 second
under a pressureg«th 2dKgsLH8, tdMS FoRi €6£6inWE £1p RAlrdangd nglél SOPFsic t he
test pieces thus obtained were allowed to stand at 23 Cfor 1 to 5 hours,
whi | e ot hertsvehesablhoaribd wast andlaited it pbrfoppenat Wie thedfsdlmowliny (60
C, 95 % RH) for 1,000 hours. Each electronic part of the test pieces was
pul |l ed omtetdtod3 C at a speed of 300 nmmn to nmeasure the force required
for 20 pulling-out the |lead wires. Hol ding Perfornmance (Slippage Angle)
Radi al elAdiigsive; Bexfiog cgd (FuddaiggaguteForgeb mm two |leg type) were
placed in parallel at intervals of 10 nmon a kraft paper tape wei ghing
200 gPn (wi dt h: Regligd) elacttenia pamirer(lerg: wasetdiane et Oefchimel B2 roni ¢
part projected out fromthe end of the - 11 paper tape by 20 mm Further,
each of t4R9 LyRelivere g&@ge@v\katqﬁpallel at intervals of 10 mm on a kraft

paper tape weighing 200 g/m2 (width: 18 mm) in such a manner that

S5 VQ 1Ok

the tip of each electronic part projected out from the end of the
paper tape by 20.mm. ' Further, each of the adheéive tapes (width:
10 8 mm) obtained in the above Examples and Comparative Examples was
layered thereon so that the surface of the adhesive layer came into
contact with the lead wires. After contact bonding at 100 °C or
150 °C for 0.5 second under a pressure -of 5 kg/c':mz, test pieces
were obtained.
15 Some of the test pieces thus obtained were allowed to stand
at 23 °C for 1 to 5 hours, while others were allowed to stand at
a high temperature and humidity (60 °C, 95 % RH) for 1,000 hours.
Each electronic part of the test pieces was pulled out at 23 °C
at a speed of 300 mm/min to measure the force required for
20 pulling-out the lead wires.
Holding Performance (Slippage Angle)
Radial electronic parts (lead wire diameter: 0.5 mm, two
leg type) were placed in parallel at intervals of 10 mm on a kraft
paper tape weighing 200 g/m® (width: 18 mm) in such a manner that

25 the tip of each electronic part projected out from the end of the



8 mMm) obtained in the above Exanpl es and Conparative Exanples was |ayered
- thereon so that the surface of the adhesive |ayer cane into contact with
the lead wires. After contact bonding at 150 C for 5 0. 5 second under a
pressure of 5 kg/cn2, test pieces were obtained. While keeping the test
pi eces thus obtained in such a manner that the lead wires were in parallel
te the floor (i.e., the longitudinal direction of the test piece is
vertical to the floor) , a load of 20 g was applied to the tip of the
radial electronic 10 part, the |ead wires of which had been fixed between
the kraftppsPertadeiBg 206Gt heradbRetry edd@Pof SReasdids Bpltapessheadthtress
to the electronic part in the direction of transversing the | ead wres.
After all®wn)gobtashaddimtthé0aboterExdndieis andrCatpardt e Hampdieat wae and
hum dity (60 C, 95 % RH) for 24 hours, the slippage 15 angles of the |ead
W res slibpperdditbezkby sweitbatedssadfag¢e ofsthe HiEHiwe Dayer Can@ Fhtd ' ~
OOb-WO0OO0OO0OO0OO r{ O

contact with the lead wires. After contact bonding at 150 °C for

5 0.5 second under a pressure of 5 kg/cmz, test pieces were obtained.
While keeping the test pieces thus obtained in such a

manner that the lead wires were in parallel to the floor (i.e.,

the longitudinal direction of the test piece is vertical to the
floor), a load of 20 gwas applied to the tip of thé radial electronic

10 part, the lead wires of which had been fixed between the kraft paper
tape and the adhesive 'tape, so as to apply a shear stress to the
electronic part in the direction of transversing the lead wires.
After allowing to stand at 40 °C for 24 hours or at a high
temperature and humidity (60 °C, 95 % RH) for 24 hours, the slippage

15 angles of the lead wires slipped laterally were measured.
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P4 a(dardTi (aba 55xxx0x0x0x0x WWWUWUWUWUW
J NDUSTRI AL APPLI CABI LI TY The adhesive tape for continuously arrangi ng
electronic parts of the present invention has advantages such as havi ng
good adhesive properties, causing no slippage of the electronic parts 5
even in taping at a relatively |ow tenperature, being excellent in inpact
resi stance and scarcely suffering fromthe deterioration in the capability
of holding the electronic parts due to the noisture absorption even at
hi gh t enuawmatsrrastan®Phaordirt,yry- 19 SCOPE OF CLAIMS 1. An adhesive tape
for continuously connecting electronic parts, which conprises a base
mat eri al and an Steecaduesilvayeipd daredontdéheonslipyarhanyieyestacdnanipart s
with lead wires 5 are continuously arranged and held in a |ined-up
arr angenmgrirbsi af thwe presénwi i mweension haghadivanthggerswdmarsi Bavgng rgpad20 t o
150 parts by weight of a rosin resin per 100 parts by weight of a
t her nopl @&sthesive properties, causing no slippage of the electronic parts

5 even in taping at a relatively low temperature, being excellent
in impact resistance and scarcely suffering from the deterioration
in the capability of holding the electronic parts due to the

moisture absorption even at high temperatures and humidity.

_14_



, resip having no carboxyl group in side chains. 2. The adhesive tape for

continuously connecting 10 electronic parts of claim1, wherein said
therpoplastic resin has a dynam c nodulus (E') of at least 5 x 106 Pa at
20 Cin the measurenent of its dynam c viscoelasticity. 3. The adhesive
tape for -continuously connecting electronic parts o Im 2, _Wherein
said thernoplastic resin is 15 an ethyl ene/vinyl acetate copol yner
containing from3 to 50 % by weight of vinyl acetate. 4. The adhesive tape
for continuously connecting electronic parts of claim1, wherein said
rosin resin is one having an acsabemlar cdams | east 2 and a softening
point of from60 to 20 180C . 5. The adhesive tape for continuously
connecting el ectlr.oni CAparadhexdived aitape, ber ecantandoaghyesi senienteing
contains the rosin resin and the thernoplastic resin in a total anount of
80 % by wdiefittromicmpazrtpaydiiadncphprieeghn befset haterhakbians hnyadhesifg S
SHEET HAS BEEN REPLACED - 15

layer formed thereon, by which electronic parts with lead wires

5 are continuously arranged and held in a lined-up arrangement via
the lead. wires, said adhesive layer comprising from 20 to 150 parts
by weight of a rosin resin per 100 parts by weight of a thermoplastic
resin having no carboxyl group in side chains.

2. The adhesive tape for continﬁoﬁsly connecting

10 electronic parts of claim 1, wherein said thermoplastic resin has
a dynamic modulus (E') of at least 5 x 10° Pa at 20 °C in the
measurement of its dynamic viscoelasticity.

3. The adhesive tape | for --continuously connecting
electronic parts of claim 2, wherein said thermoplastic resin is

15 an ethylene/vinyl acetate copolymer containing ffom 3 to 50 % by
weight of vinyl acetate.

4. The adhesive tape for continuously connecting
electronic parts of claim 1, wherein said rosin resin is one having
an acid value of at least 2 and a softening point of from 60 to

20 180°C.

5. The adhesive tape for continuously connecting
electronic parts of claim 1, wherein said adhesive layer contains
the rosin resin and the thermoplastic resin in a total amount of

80 % by weight or more based on the weight of the adhesive layer.

| THIS SHEET HAS BEEN
: REPLACEN



