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ADHES| VE TAPE FOR CONTI NUOUSLY ARRANG NG ELECTRONI C PARTS 5 BA

TECHNOLOGY The present invention relates to an adhesive tape for
“continuously arranging electronic parts by which eIectronicﬂmmmmﬂwmummulead
wires are continuously arranged and held in a lined up arra he
| ead wires. 10 There have been known automati c assenbling systemgsy which

el ectronic parts with lead wires (resistor elenents, condenser elenents,

etc.) are held in a lined-up arraggenent Q. continuously ar I with an
adhesi ve tape and anot her adhesiv %‘T’Cﬁbﬁ-%’l%fhesi ve tape ancﬂl’@@mﬁm ly
supplied as such into 15 processes for assenbling substrate ted
circuits, etc. Nanely, the electronic parts held in a |ined-up*#eangenent

are di sarr ansad g ol bt Nk EARNbEes Aniliersedaandmatathiagae (M.

automatically supplied into the asse ess one after another, thus
assenbl ing substrates of .integrated circuits, etc. 20 under conputed
control. In these systens, it is required that electronic parts are

cont i puogsorE ol et omNdLeethesi ve tapes at definite intervals and in
parall el at a high accuracy. As the adhesive tapes usable in the
above-nmenti oned dyet giedeart Sipprytitgh eteld ttei o paui t Sghébeve hape Peen
known those ;5 conposed of a base tape and a pressure-sensitive adhesive

| ayer - kontinuously-axrdAYigPGAdarmmdd hertebywbichreldietronic parts
pressure-sensitive adhesive layer is prepared by adding a hot-nelt resin to
a conventWighallgad ssnas S&esiqontd ragiedivv arraroed Paélk%ﬁéésiat aokdnadry
tenperatures to therebyinprove the creeping characteristics (see, 5 for
exanpl e, WPATIRIETEAE Ve e heafP¥Aress used herei n means an "exam ned
Japanese pat ent blication"). However, these adhesive £f es can hardl

exhi BPt sati sf act AR tRFS S FRQYR n2YERRF HF S FRFETP %C§E§E?anb¥%e

pressure-sensitiye adhesive |layer, .att ts are made to. achiev 00
ihest ve Bty PLESPARRE 0 h alhy S B Eal i a hereoretls

181, 5 S5 TGO 0200 RECLE PO R0 ask et
continuously arranging with an adhesive tape and another adhesive
oxr non-adhesive tape and automatically supplied as such into

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

another, thus assembling substrates of integrated circuits, etc.

20 under computed control. In these systems, it is required that

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-mentioned

systems for supplying electronic parts, there have been known those

259 composed of a base tape and a pressure-sensitive adhesive layer



.excessively smal|l anmount, therefore, no satisfactory creeping 202
characteristics can be achieved. In this case, there ari se some 1536r%5¥e4@
such as a stop of the automatic supplying systemdue to the slippage of the
electronic parts . Wien the hot-nelt resin is added in a sufficient anount
so as to establish satisfactory creeping characteristics, on the other

hand, the adhesive | ayer becones hard and brittle. In this case, nuch
energy i s needed for 20 the adhesi on of the adhesive tape and thus the
taping spegdhds dhueioedynbBbel YRLSERS L WALKANAd Laldyicay shyeLhece | s
a fear that the qualities of electronic parts m ght be deterloraye during
the tapi ngared)i Gy, tedmeiaf ure. horafdidi opesihereoarhsecsQienPLORLENS
such that satisfactory inpact resistance can be hardly 25 achieved in such
a case aRthestur-REHiltividhe RARMEINMNTI GPads tfudkinedss St~ MAXirRallp?2
hel d are easily disarranged upon inpact during transportation, etc. Al so,

t her e haveniesa tareuntadhesieby indpesyec ohp eeedpdhgaclsec tafies itk dsee,
adhesive | ayer fornmed thereon which conprises an 5 ethylene/(nmeth)acrylic
aci d/ but o eshpder,ylatB-b6rp304orerthe] Resn3' JRIBB7as ddwl hermihlRedfisas
used herein nmeans an "unexam ned published Japanese patent application").

Al t hough arheSexadhesdydapapesehavetentt f pebéhcatieep) ng dewexaweri thees for
hol ding el ectronic parts, they_need nuch energy for adhesion, as conpared
10 with tHESKSICENEIPRPRPHPESSLY 8t PREIadREEPTECPARFHYS HiESatRi eve

sufficient. adhesive _properties unless taping is perforned at a hjgh,
{erper at FCer 3'15%& g th?‘gﬁeﬁrﬁffﬁataféﬁama%?F@&*?ﬁkga,_
car poxy oups _LLN ne acr | C | CcO ne 1N e Q ner re I N
o o LIS ol o MEL NASL Yod BcRER0CEBENEH L e IERLMTEL LEHR

charagt enj s c eé%ﬁFéﬁggi- e rii 19l 1 £ £@$? 0,t ik gLure
abso?ged}kehéﬁé a eS|ves+%y3§ag?8h%g%§¥ég§%$ggﬁ%%§lZﬁd J%i%i?%?gg%g% if

such a pQlaiBing $can@sebi ok et Wil %&%e&oxﬂév%goiéj&m&é)s the.canugpyi onal
nmet hod, the crosslinkage is | oosened due to the 20 noi sture absorbed Dy the

adhesi ve deaRiraafuddgh tWRELT aher fo kb IInedbiy, ifshusdeadsondyt hie sane
probl ens as those observed when the polyner is not crosslinked. D SCLOSURE
OF THE | N sGNe1yT hemgdrle semdun hy ettt sf dvay e wondacieflaexbepscyeepingi es
to - 3 3 ~ MAY 2002
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 tape and thus the taping speed is
lowered, which worsens the workability. Moreover, there is a fear
that the qualities of electronic partsmight be deteriorated during

the taping at a high temperature. In addition, there arise some

problems such that satisfactory impact resistance can be hardly

~No
o

achieved in such a case and, as a result, the electronic parts thus



-sol ve the above-nentioned problens. As a result, the present inve t1' g}whgggz
been acconplished by an adhesive tape for continuously arranging ®lectronic
part's, which,conprises a base material having forned thereon an adhesive

| ayer comprising from5 20 to 150 parts by weight of a rosin resin per 100
parts by weight of a thernoplastic resin having no carboxyl group in side
chains . The adhesive tape has good adhesi on w thout causing any sli ppage
of electronic parts, shows a high inpact resistance and sustains an

excel | enthLapabid idas:0fy REldinGdde RIS et ladiigly 12 hemperakutes and
hum dity. Different fromthe conventional ones with the use of
pressure-sansi ti ve adhesives, in the adhesive | ayer enployed in the
adhesive tape for continuously arranging electronic parts of the present

i nvention, the trrsmpltastriechaesi be@erkrssnhasihtsisef tapeentomsapsd tafea f or
preventing electronic parts fromslippage and, further, the polarity of the
rosi n restasedara ard am achesidieeshyer| Zymred dbiereconwhi-bbt @snpo sdre an

achi evenment of the satisfactory adhesion to netallic lead wires. At the
sane fi neethyeens /e ) Ay l6iF e@cist/ Buter ) osime b Siarydm tiehe tereedvpleast i ¢
20 resin enables taping at a |low tenperature_and, furthernore, sufficient
adhesi on WT%’@?&F@S‘?%’&P%&@%"%’ NGF- 2L EPYELPARAN HABNGTIRERIERGE of
each el ectroni rt. BEST FOR CARRYLI NG, QUT THE | NVENTI ON 5 The

Cher mop! ST T=pBHEEe FARET haPRb: SOREST L | Amousis o pdbeRiver  he
adhesi ve t-ape for _contippously, arrangi.ng el ectronic.parts accordi .to the
pr esent i%‘a\fgerﬁi %ﬁvles fite jflJb‘z:ilr(ta'll\ptc:ulcarr(? lrr%st rclgc?fgﬁt?ﬁlgg#ﬁ(s)si ?Ibn?"osqghpgng as
it is at St Si ' L.a.;side ' For
exanpl e, %ﬁ%é%%/ eb(r‘;aﬁ:?f%%&tl%%\rﬂe org‘gf:%g%{?géﬁy éﬁg?hggﬁéhén%%\%n I%réasc,it er
copolyners; t1etdhd e/ tb3ndReabrbakadeCaLhox ¥k 3L Ca§RPO YOB! Sand fail to

et hyl ene/ aol efin copol yners, "a-ol efin polyners, styrene/butadi ene bl ock

pol yner s adh tdvaésargpthentl dghdyiks geapbedicpobyi S0P repa nlll 0 bpFHopmRIss

whi ch are optionally hydrogenated, polyester resins, 10 pol yurethane resins
and conbiatata dnisgioftenmpesea tpaley meWBen Asuthea tielymgt ass ieonpFlesiat] witthicgit
particularly preferable in the present invention to use an ethyl ene/vi nyl
acet at e dopolynerosshimked ngchrbak3lt gB@ps byn wehght(methyrpylylacetatial from
the viewpoints of the conpatibility with the rosin resin, production 15
cost, harfRmRRPH BT thhes podyFerpeerade 6P KA%i aghasitarbyus* afrdbuPs @ si de
chains , such a thernoplastic resin scarcely causes any deterioratiaon in

t he dépab’f??‘ijt ofF LRSI &G RED Elb% c(’fFePHé‘gp?lé%%?ﬁt‘?‘fﬁ/%’?&‘F%ﬁnE}fa%%vﬁg

electronic parts. due, to,the nmoi sture absorpti on even at high, 2

omoer of B Srr el 1558 PRresh s B0 i DR tYERr S ASReRtohradi:
into . £ ! ) iyt il

s ue  REEE i de Y BSOR (HRR S SR B D20 RS |

109 Pa, af 201GukR the BRasuienRRb Ofii S AN Lok SeRYIAMMING t¥o EneSiNCe
t he adequate capability of holding electronic parts , taping _ J

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



-3 ~ MAY 2002 workability and inpact resistance can be thus achi evgdh 'Izﬁﬂ'z
The term "dynam c nodulus (E' ) " as used herein neans the tensil m
nodul us which is .a value considered as the elastic part wherein a stress
applied externally is stored as strain energy 5 and determ ned with the use
of an apparatus for nmeasuring dynam c viscoelasticity at a fundanent al
frequency of 10 Hz and an anplitude of about 1.5 E.tm Exanples of the
apparatus include "Dynam c Spectroneter Mdel RDS-11" nmanufactured by
Rheonet rigzS.ve Nthe 1dbIhe-mibi ibrieasiprdisl s addad 4 oréhel apoviee nprésened
thernoplastic resin is not particularly restricted. Fromthe viewpoi nt of

I Nprovi ngrviea tadiesihwe pbepart aesSompilishédt ey Sare tadiesiplastepezi figrt he
adhesive layer, it is preferable to use the rosin resin having an acid

val ue of cantigastis2yantrangdhealagtidnpoipirod, fwomib@ompri8esCa Bhse

sof teni ng point can be neasured according to JIS K-5903. When the adhesive
propert i @ tegiladatiawingst prmied dfhenac eni adharéeve| nvex eegpddsanigoAront is
preferabl e to use those having an acid value of at least 50 . The upper
limit°of Ah&cat? RARtRebYsWRtehbrfbPyT200" X4t Feg hBE ¥y bmvweheht
present invention that such a rosin_resin is_added in an amunt of from 20
to 150 p&rté ByeTReRirstis & iRPeVireMAGr eI BEPTR Jo‘ysxfo&egﬁ’f’alﬁér 100

parts by }(ﬁi gh of . the abosAe rrentl ongd therm)%as%l galgselm na ]r!] e
content of “£hd %%ﬂ'l rEHT P8 923% & anjﬂ?par yCRET g 2TthE p% PSes

sone 25 pf0 EL%EE:EP&E p%QEth %SA’Y; tﬁv\?hcﬁglggé'éalc%lél ‘éf ELEkERhs 3 -

MAY 2002 ad esive pro Ires ead res eS| ve 1S not

plasticized suféi glebt lobphail 't@;g L8 RIAH:GR t{?ﬁesgafx‘t@ eé'{reﬁf f8Ctnign

i nprovi ng the taping workpabl Tty (low tenperature taping) . On the ofher

hand,; o WhefantJes 26N tanel hiB@diesi.n resin is nore than 5 150 parts by

wei ght, the anmount is over the range in which the effect as a pl asticizer

i s exhibited, andiffcdemitnEm ttlte adbrseneibsaltavaed aridht hthd apsdgof

workability is worsened. It is preferred that the adhesive | ayer contains

t he t her popisastriec seasitisedadbesnveesi ini tha ddied iwndwyerobmdlogebyinei ght

or nore 10 based on the weight of the adhesive layer. In addition to the

above- merficopdiesdnpobrr fon kenddhasigdyl aytErneing el g tezamic Pardst P&n may

further contain fillers (for exanple, glass fiber, inorganic fine

parti cI esh epoP?ﬁ%‘FnEar-"t’}"(ﬁ’E?)m bl GBRI MgPETAPRAIDILS FESEPcarRE (For has
acid am des nt| oxi dan cro

Ki
N oRh el sute iR proRRLETRY ﬁﬁ s PABHEBIB| ayhre L&Y SIS £rop oo
mat eri al Whl ch Wlaui bgu CI‘I Q:r%d J%@J.B:Sf}s/o%p é“ I :ﬁ‘l §r: ls'i%x ggatglned

a
enul si on or FERESC spersion ere eri a an

by 20 hotiyreiL %éé‘ﬂé’&a%fe%vﬁééhﬂgcoﬁ{‘riﬁ&@é éd“%hé%ié/@erhéﬁ/@ofh%ﬁe
t hi ckness of about 5 to I'm preferably from10 to 70 fun. As the base

materi al sa4S@reRRRS deRekabhytdaiotOf11id QlefX@ARES,. PRPIhdIBLEL 8lise(Crepe
paper, kraft paper, etc. ) , plastic filns or sheets, fabrics or netal

foils. Th&epppaktietiehingl SffEcﬁl’efeﬂ@éﬂ:yoi’tav&'é‘staS‘drﬁ thel ghtrabplBstacls50

g/ n2, and the others 3 ~ MAY 2002 preferably have a thickness of 6 to 250

Eun. 20 resin enables taping at a low temperature and, furthexrmore,
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



‘The surface of the base material to be brought into contact with tﬁe 02
adhesi ve | ayer may be further corona-treated or coated with an a#c OMAY 20
~coating to thereby enhance the adhesion to the adhesive 5 layer. It is also
possible to forman internediate | ayer conprising a thernoplastic resin, a
t her nopl astic el astoner, etc. and having a thickness of about 1 to 100

~ tm On another surface of the base material, a releasing agent | ayer
conprising a silicone conpound, a |ong-chain al kyl compound, 10 etc. nay be
formed t oof Refeebyheentreotapdef dinwontingohelgeadtah§engdiibst teod P PaHts
prevent blocking. To further illustrate the present invention in greater
detail, ancceodidy twayhefpddsurnttainoantibe fohlotwb agtbxanpt g twiddrilaeg ven
wherein all parts are by weight. 15 EXAMPLE 1 To 100 parts of an

et hyl ene/ &t dnraoriligine copbbyaexs (A 1Gla vhauhaplastdcbyein Pomtind trsui

Pol ychem cals Co., Ltd.) containing 9 ~ by weight of ethyl acrylate and
havi ng a eBFReFEl nBRitRsipESifeachgdne - n Fioke siamrienente okally henimade
viscoel asticity 20 of 1 x 108 Pa, was added 52 parts of a rosin resin

(KR 85 reheietair &F b oAYSEBVASCRem TPy FRUBLTIREL L9TL9T ARy vEers,

softening point o out 83 C.and an_acid.value of about 170 . After
ot - o+ BERHNG o fheaR ey hAE=BBIALRED vESPADgITE by e e o
extrusion_coating on one face_ rep a wei_ghi ng ~=_abaut 70.q/ in
R N
t hi ckness_: -t i t 1 ht,,tzﬁl i nyv i t aj.ned.
EXAVPLE ;porlﬁ%%s pvg?:frbsﬁo ano\ﬁgr’tlho?/’%gng virny O%lz’ae?%q{agtde' %OOSL Ilysqn%]}%%( %\H/'K%{_REX
P-1007: aIr gl by Do Popts Mhbsw, RolyeherheaksCoolelsder )realiai Ni NG
10 $ by V\r%?g t of vilnyl aczta eland %%vi %g aagynarri C nnda’:ettfse(rE'r) at 20 C
in the nessuyer@tiad *BEiaE Gnd seatliasititnsy f thesel @ 1Rmerser e added 100
parts of a rosin resin (KE-604: manufactured by Arakawa Chem cal |ndustries
Ltd. ) having a 1% sbkt ehengompistiofres2n, G and paratedlzal vemifeatamite 200
and 50 parts of fine silica particles (average particle size: about 2 Vim
enpl oyed s thelprrdaniginvanbienrto yée ep didtrimie/ bingndengtathegdilasiers

t hus obtai ned was applied by hot-nmelt extrusion coating on one face of
crepe papeentininhigtztoud 70 3P nd P¥ yeiabhk eEnvérvis agetadeyifizemyrihe
adhesive layer of 50 E.tmin thickness. Thus, _an adhesive tape of the
present | YWRRPOMENEE ShearriERn tERAVEEE Wi tho TG0 BT PsTF 1 in RAIFHEHEVi ny !

acet ate co(goéygr é AFLEX P-1907 : rr:anuf actured by Du Pont-M tsui
Pol ychem €aFs’ G5 RIFSHSSht &iing 19 $ by wei ght of vinyl acetate

and havi ng a dynam I =) At ég 1N syt ement_ of _dynami c

vi scoel asticity ﬁg%ﬁ@g%ﬁgg('% %%ci:e _ g‘%lar Sql&rrgg rg‘régfng%ae%s?sh’_ (‘?%—rﬂGM:
manuf act ug egh byn 4 Bkava: Gham £alcd RISt Id LS dd Gy Mg &-S0fdenINGHROI nt
of 127 C and an acid val ue of about 200. After '~5 hot-nelt bl ending, the

adhesi ve &g 0Dl @) BEdc@sdapplivetdpe of The prés;A¥Y Z0AM din BEBIHo 1RMHIST ON
coating on one face of crepe paper weighing about 70 g/n2 in such a nmanner
as to gi veladtasihosi yertaydteoftoSlhe, tidtiide ciivessptibhSevan adhasigie
tape of the present invention was obtai ned.
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 1068 Pa, still preferably from 1 x 107 to 1

x 10° Pa, at 20 °C in the measurement of its dynamic viscoelasticity,

L) since the adequate capability of holding electronic parts, taping



-5 COVWPARATI VE EXAMPLE 1 To 100 parts of an acrylic pressure-sensitg\qe Y 2002
adhesi ve conposed of 80 parts of butyl acrylate, 16 parts of ethyl acm a?g
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

i socyanate crosslinking agent. After m xing, the obtained blend was applied
onto one face of crepe paper weighing about 70 g/n2 in such a manner as to
give, after drying, a thickness of 40 E,~mand dried at 100 C for 5 m nutes

to therebyogkyei B Rdhsi MpdAD e s teMRARAT Yo EXIPLEEN2 HBqadReshYe tape

was prepared in the sane manner as in Exanple 1 except for using an

et hyl ene/ net hacr yth& Gl "agpamy ahodHNKRHE D21 4s aBBUf REtdd L mdh Dithe
Pont-M tsui Polychem cals Co., Ltd.) containing 14 ~S by wei ght of

met hacr yl ténacl € dy2@mECONARATL &/FhEXAMPE 2 8aPne athhresi dkerddipe wias elaepaked i n
the sane manner as in Exanple 1 except for adding no rosin resin.

COVPARAT | éer EXARREEN 2 Al radhegipid ddhprteapsaplepar etloradtases seaen emergy as
in 25 Exanple 3 except for adding no rosin resin. - 10 3 ~ MAY 2002 Each
adhesive 2e@adtmrmiomd nubhstie aseandian appasator opdaressuting dymamaed was
eval uated in performance by the follow ng nethods . Adhesive Perfornmance
(Pul | i ncrYb¥EeEbitetcstRagfale eferdanen @ hafrsrasy % e18i &fetz?d 95 mm

two | eg type). were aced jn rallel_at intervals,of 10 nmon a kraft
e P ebT DR B et Lo Bon . EAemRhG S HESTPR ZERARASES: RREIERE (i p
of each el.ectroni art prqjecte raomthe end, of the er tape by 20
o Chort AR SR e BBl S S L Mo AT RnERg Bl ollSy RABEARRE DY
above Exapples and Conparative Exanples was

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 °C. 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



| ayered-thereon so that the surface of the adhesive |ayer cane igtp ohtg2
wth the lead wires. After contact bonding at 1d0 C or 150 C for 0.5 second
under a pressure .of 5 kg/cnR, test pieces were obtained. 15 Sone 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 tenperature and humdity (60
C, 95 ~ RH) for 1,000 hours. Each electronic part of the test pieces was
pull ed out at 23 C at a speed of 300 mMmimn to neasure the force required
for 20 puhihagiedipideet sk Wd AeadHelidiesy Redf ohaantie (Sihgpage A1)

Radi al electronic parts (lead wire dianeter: 0.5 mm two |leg type) were

pl aced i nppastititedtsufftieriealkdyoffaildimy bo racrokiiget tipapef fiapenweftfliaty 200
g/m2 (width : 18 mm) in such a manner that 25 the tip of each electronic
part proj éetistbramida shetteparavorkahalityl(low FempgiKd t2@2 papergl ap®rby 20
mm Further, each of the adhesive tapes (width: 8 mm obtained in the above
Exanpl es &hd %‘P%rfﬁqdlre@&nﬁhésc%geqlﬁﬁ dde FeFédnTs6irhht 1ere dtharace
of the adhesive |ayer canme into contact with the lead wires . After contact

bondi mg at 295Gty weights ‘Q‘é‘c%ﬂﬁuﬁﬁde'*rmée’brt@%‘{ﬁ’ég%fms”}ﬁgq’bﬁb? qidget
i eces were obtained.. Wil e keeplLng t.he tes i,eces thys obtajned in such a
annor {HAE THELT BT Thd erb Lt ik afPE) PEBICHENF| Ghr the THETHHE i3

| ongi t udi na i.rection of the test ece s vertic othe floor) , a load
of 20 g m%%“%m%%ﬁ’e‘% oet%aepjfrll% %?r]faﬁgeﬁrla&f ar® g{oegcste?loer?% ‘c 10 part, the |lead

wires of %iféﬁp%@?g@sa %ﬂ#%@%&%@ﬁ{;&@f&wﬂs LaRe:y Jﬁi(}eadgiag&gtsg ve

tape, so as to apply a shear stress to the electronic part int e

of transveLsiAGadde-d630  WkEgSin Af tytaal LAWLAEY 60 &0 ANByatietn€ dPMA4
hours or at a high tenperature and humdity (60 C, 95 ~ RH) for 24 hours,

t he sld pppgsedSoanghesweighbeot efitk vadiassistd Ipstkd . ateral |y were neasur ed.
ZL Tabl e 1Adhesi ve Properties(kar)Bondedat 100 CBonded at 150 CAf terAf
t er 23 CMbi st ened23n Chuidsitteined Exanptlee 123bb2e3hebEidébednptemponents, the
22.52. 05. 35. OExanpl e 33. 43. 05. 85. 5Conpar ative4. 51. 84. 63. 5 Hol di ncr
Properti esdidejvedayalr 4f tGeMreg@Eni~invsn ti RHMMAGODOONID20 cErgaphefill lexs
Conpar ative no adhesi on Exanpl e 2 Conparative no adhesion Exanple 3
(for example, glass fiber, 1inorganic 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 pm, 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

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

o
w



Ou~300N ~ MAY ZOOZ | NDUSTRI AL APPLI CABI LI TY The adhesi ve
continuously .arranging electronic parts of the present invention has
advant ages such as havi ng good adhesive properties, causing no slippage of
the electronic parts 5 even in taping at a relatively | ow tenperature,
bei ng excellent in inpact resistance and scarcely suffering fromthe
deterioration in the capability of holding the electronic parts due to the
noi St ur e EhsHEb N leven atthickndsenpet & weRsSnduwhum dity. - 19

-Conpar ative no adhesion Exanple 4 4.0 3.0 2.0 1.5 2.5 1.5 - 13 Saﬁcﬁl}%%m

The surface of the base material to be brought into contact with
the adhesive layer may be further corona-treated or coated with
an anchor coating to thereby enhance the adhesion to the adhesive

5 layer. It is also possible to form an intermediate layer
comprising a thermoplastic resin, a thermoplastic elastomer, etc.
and having a thickness of about 1 to 100 um.

On another surface of the base material, a releasing agent
layer comprising a silicone compound, a long-chain alkyl compound,

10 etc. may be formed to thereby control the unwinding force of the
adhesive tape or prevent blocking.

To further illustrate 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 108 Pa, was added 50 parts of a rosin resin (KR-Bb5:
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
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layer formed thereon, by which electronic parts with |ead wires are
continuously 5 arranged and held in a lined-up arrangenent via the |ead

wi res, said adhesive |ayer conprising a rosin resin and a thernoplastic
resin, said thernoplastic resin being selected fromany one or a

conbi nati on of polyethyl ene, ethylene/vinyl ester copol yners,

et hyl ene/ian £3- thsakneas ed Tharshory| adieecopoltaper of thd\Hmisra LBvehetibn
copolynmers, a-olefin polyners, styrene/butadi ene bl ock polynmers which are
opt i onal Iwashydhrtegaeat.ed, pol yi soprene bl ock polynmers which are optionally
hydr ogenat ed, pol yester resins, and pol yurethane resins. 2. The adhesive
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said thernoplastic resin has a %namc nodul us (E' ) of at Ieast 5 x 106 Pa
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resin in said thernoplastic resin has an acid value of at |least 2 and a
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um in thickness. Thus, an adhesive tape of the present invention
was obtained.
5 COMPARATIVE 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/m? in such a manner as to give, after drying, a thickness
of 40 ym 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 tape was prepared in the same manner as in

25 Example 3 except for adding no rosin resain.

- 10 -
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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
the tip of each electronic part projected out from the end of the
paper tape by 20 mm. Further, each of the adhesive 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 ox
150 °C for 0.5 second under a pressure of 5 kg/cm®?, 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 Performan 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

- 11 -
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layered thereon so that the surface of the adhesive layer came into

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

5 0.5 second under a pressure of 5 kg/cm2 , 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 the 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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INDUSTRIAL APPLICABILITY
The adhesive tape for continuously arranging electronic
parts of the present invention has advantages such as having good
adhesive 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.
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SCOPE OF CLAIMS

1. An adhesive tape for continuously arranging electronic
parts, which comprises a base material and an adhesive layer formed
thereon, by which electronic parts with lead wires are continuously

5 arranged and held in a lined-up arrangement via the lead wires,
said adhesive layer comprising a rosin resin and a thermoplastic
resin, said thermoplastic resin being selected from any one or a
combination of polyethylene, ethylene/vinyl ester copolymers,
ethylene/o,B-unsaturated carboxylate copolymers, ethylene/a-

10 olefin copolymers, o-olefin polymers, styrene/butadiene block
polymers which are optionally hydrogenated, polyisoprene block
polymers which are optionally hydrogenated, polyester resins, and
polyurethane resins.

2. The adhesive tape for continuocusly arranging

15 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 arranging
electronic parts of claim 1, wherein said thermoplastic resin is

20 an ethylene/vinyl acetate copolymer containing from 3 to 50 % by
weight of vinyl acetate.

4. The adhesive tape for continuously arranging
electronic parts of claim 1, wherein said thermoplastic resin
comprises an ethylene/vinyl acetate copolymer, an ethylene/a-

25 olefin copolymers and an ethylene/a,f-unsaturated carboxylate
copolymer.

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

30 80 % by weight or more based on the weight of the adhesive layer.
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