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PCT/ US96/ 09741 COVPONENT CARRI ER TAPE
BACKGROUND OF THE | NVENTION . ; 1. Technical Field

This invention relates generally to carrier tapes of the kind used to
transport conponents from a conponent manufacturer to a different

manuf act urer tWele78ss3¢bl es the conponents into new product s.pcriuse6/09745L0
specifically, this invention relates to carrier tapes for storing

el ectroni c surface nount conponents and for supplying those
conponents seriatimto a machine. 2. Description of the
Rel ated Art. In ge &\ t are used to
transport conponents from a e"‘iézlta;‘?r,p?onen Wﬁ?’g‘? to a different
manuf acturer that assenbles the 15 conponents into new products are

wel | known. For exanple, in the mm@ﬁ@ .G circuit
assenbly, el ect réni c conponent s ' E&gib— supply of
such conponents to a spegi ﬁ%&nkdﬂ%ﬁ@n on a circuit board for

attachnent thereto. The conponents may be of several different types,
i ncl udi ng sur f ac @hisinyentiononelates gemerallyRtorcatrier lapes ofctherkindsusedhtd ude

menory chi ps, 20| rate lfLcult chi | , tors, dual
in-1ine processors, u@‘é%%ﬁ%?@ﬁ%n%ng fl:omaco&ggrfégt W%fg"grgge ca.‘ﬁ% Pconponent S
are typically affi xathnifactaret thacassémblesithd chmpdnents into new pidductsatMorede

I ncorporated into an e| c@ro i ¢ deyi ce, Rat her than

manual |y affixi n§ edRgH 13 ipyentigncrelates to carpigh taprs ok storing,electronic surface
circuit board, the | | DY L imf '
ol acement 2 ekt Sabofia 0151 SippliiERoR AR AR o ARRNIE,
whi ch grasp a c 2miesoriptiomt Retate . location (the supply) and
pl ace it at anot her specif I C . | o e&jt he circuit board). To
ensure the sustained opef8SPEAl GRTIER apesihat are used to transport compoRents H ne,

continuous supply Ofo@psifeht RatufachREMS RS freiifidnubRturer that assenfoldsthéhed to
the machine at a predetermned rate and location to permt the
15 components into new products are well known. For example, in the field of

bf the Relais

electronic circuit assembly, electronic components are often carried from a
supply of such components to a specific location on a circuit board for
attachment thereto. The components may be of several different types, including
surface mount coﬁlponents. Particular examples include memory chips,

20  integrated circuit chips, resistors, connectors, dual in-line processors, capacitors,
gate arrays, etc. Such components are typically affixed to a circuit board that
may later be incorporated into an electronic device.

Rather than manually affixing each individual electronic component to a
circuit board, the electronics industry makes extensive use of robotic placement

25  machines, sometimes known as "pick-and-place” machines, which grasp a
component at a specific location (the supply) and place it at another specific
location (the circuit board). To ensure the sustained operation of the robotic
placement machine, a continuous supply of electronic components must be
furnished to the machine at a predetermined rate and location to permit the

30  machine to be programmed to repeat a precise sequence of movements during

every cycle. It is therefore important that each such component be located in the
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30 machi ne to be programred to repeat a precise sequence of novenents

during every cycle. It is therefore inportant that each such
conponent be |l ocated in the
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PCT/ US96/ 09741 sanme position (i.e. the point at which the robotic
pl acement mac g eveusgs Ps t he conponent) as each precegru3ssmdMl
succeedi ng conponent. One way to provide a continuous supply

of electronic conpo : . : |s |r9§(§fci;ﬁﬂ:ehl§ tifacHi® glasp@itiel €F

t ape. Conventi onal g%?érﬁ%ggﬁ)?ng%géthgéﬁgﬁgﬁ?w&e 5 conpri sr('a an el ongat ed
strip that has a sercomponeht)iadeathi prededing ahd succéegingsepmponent.

predeterm ned, uniformy aced | Vi . ?gg: . . The
pockets are designed to @gmg‘)gﬁvg‘{eég‘{oﬁ%ﬁ*@p%’ o%éeérfl . Rlc%gw | nug)salg‘acover
tape is applied overdetifed 16¢a8ibn & t0sS4 tarfier tape. eConventiémal carripotapestgenérally he

pocket s. The tapes also nornally include g series of through holes
uni fornly spaced5al ¢amprise WM@GF’MBQ‘W%EW&?’ eﬁgcaipggyﬁ&fh %jltafti p. The

t hrough hol es recei M@@%ﬁt\nﬁﬂiml} %ﬁ'}%’é’%iﬂ%ﬁﬂﬂﬁéﬁ%{ﬂa%adwces

the tape toward the*fro pl acenemnt ch pocket
i s shaped to cl osel ypotietseare dedigied b ebivom electromixocrewpionent. A contindousgoeert | v,
t he pockets are sized t,0 fch a particul ar.cor%one‘rﬁt. In fact., .t he

e s ©

tol erances between t#R I8 8PRIGAONEr the glopsated San. to; IpORSAts 4 the POSkRLs-)

such 15 that a OfhéQpes alsb nBfmdIFRAclETR sefed/oftircuse holles Whifdtmey ?‘aaal dorfd z€
of conponent. Thus, a conpoOnent of a different size would require a

new pocket desig. lome or both edgesfteaelongated siip: rTherthroypl boles receive the detle ofa

are not properly sized for th [ (oo g . t may
rotate within the pd@y&s&ﬁ'ﬁ tﬁ"ga%‘ti}@g%aﬁhé”n pe to 9?@%5 f y&lgu orrg ic

pi ck-up equi prent diffi cBath pocketin apedioccioselyaecdivecthe electréific catspanends
require precise conponent orientation for proper repoyal . A co t

may even turn over VieqHeRtYithe B%E‘éta“’(ﬁ!ﬁef’r\‘g Rﬁﬁrﬂaﬁt&“\%’ié‘eg'gg'fe{‘g}[)f%&' the
reorientation tolerabestafiveth AeScbnipone® Bt lihe pbIee &Il May BOREitcsiall such

\
movenment may also result in a | conponent bhecom ng danaged as it
col lides with th¥ pdhatatgives qaster taneapay onbshe useful with a single size of component.

Thus, a component of a different size would require a new pocket design. In
conventional carrier tapes, if the pockets are not properly sized for the stored
component, the component may rotate within the pocket making subsequent
removal by automatic pick-up equipment difficult or impossible since these

20  devices require precise component orientation for proper removal. A component
may even turn over within its pocket during shipping, necessitating reorientation
of the stored component. Excessive component movement may also result in a
component becoming damaged as it collides with the pocket walls. Given these
variables, it can be expensive to design, manufacture and store a multitude of

25 different carrier tapes having different pocket designs for different components.

Eventually, the carrier tape is fed to a robotic placement machine that

strips the continuous cover tape from the carrier and removes the components
from the pockets and places them onto the circuit board. Removal of the
component is commonly accomplished with a vacuum pick-up device that grasps

30 the top of the component by suction. The vacuum pick-up may be assisted by a
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vari ables, it can be expensive to design, manufacture and store a nultitude
of 25 different carrier tapes having different pocket designs for

di fferent conponents. Eventually, the carrier tape is fed
to a robotic placenent nachi ne that strips the continuous cover
tape.fromthe carrier and renoves the conponents fromthe pockets
and pl aces thagpefses he circuit board. Renoval of the mmsmaent
is commonly acconplished with a vacuum pi ck-up devi ce that grasps

t he top of the compouant, RedR'Hr prddE thal PenefAfed 4 Rol¥ fégméaainrfﬁé/ﬂ&ﬁ ca%ﬁégél}%gts

PCT / US96/ 09741 to push ypLaghinstthenaatioaemr Theakraovddaoverdapet is staste that mnistbe
formed in the floor %a ﬁ?8.Cket to push up agai nst the
conponent. The rerm\gé@ ‘is waste that nust be gat her ed

and di sposed. U.S. Patédtﬁo E’W@Bﬁ6ghlth(ﬂ:s€2t8al§%&cké¥staf&mtﬁit1§|

di scloses a carrier that is adapted for handli ng sem conduct or
chi ps and ot her $&no@dapiesd fof l;wungammndgctor chips and othrsmoaihrshefacedrasticleles a

base that has a rec"ﬁﬁcﬂrxthnﬁl@&saﬁagéﬁ{a{garst%&e%Fl g‘)%ﬁ‘o em?enf)r The udes a

plurality of protuberances suppo m cove hat

overlies the base. Swlndeﬂaqunyombmeﬁﬂ&smmp;ﬂnmhwﬂbxmﬁrmewe‘ralﬁxt of
t he cover. conn cting the_ base to a vagu m t he cover

C be
drawn down into ‘F"h@e asee Sepiconducior ships are,carm fhe yPp Sptface of the 5

converts the cover fomf\ esyfdoﬁﬁecungmebase teq'\ﬁb&un?rtheaoJeHHn Bedrh®h QoRpHhBCt
with the sem conductor chi'p to a wavy or undul ati ng condition

havi ng reduced d@rf ahfebas@mces;tand\ngahlst the pretrisions.d Tbiswonvsints the cover from a flat

Reportedly, the reduce surf BLE3 ontact faci.litates .repoval of the
seni conduct or chip. éj':’L in' ol &%’f%‘i‘ it tpmﬁggtéonélpctgﬁchlp][ﬁ) WPYr’éf’r\Ahl l e

their invention is agfaRhte Joﬁﬂm&?ﬁdvmg reduced si¥fade cBnidbtddthvie s@hidomfuctor chip.
sizes, the nunber and the 'size of the protuberances enpl oyed in

the base are sel ect &pmedheubmedmﬁmtpfacg ardaccontagtcfagilitaten semoyabef the be
handl ed. As a resul tsemﬁo&mci%r‘éﬁb(:h Is too small for proper use with the
carrier

15 However, Althouse et al. note that while their invention is adapted for use

with a wide variety of chip sizes, the number and the size of the protuberances
employed in the base are selected in relationship to the size of the chips to be
handled. As a result, a chip which is too small for proper use with the carrier
could be drawn down with the cover into a recess and its removal from the
20  carrier would not be facilitated.
U.S. Patent No. 4,667,944 (Althouse) discloses a related device in which
a textured fabric is sandwiched between the cover and the base. To facilitate
removing the semiconductor chip from the cover, surface contact between the
cover and the chip is reduced by drawing portions of the cover into crevices in
25  the upper face of the textured fabric by applying a vacuum thereto.
Although the invention is apparently adapted for use with a wide variety
of chip sizes, Althouse notes that among the factors to be considered in selecting
. the textured fabric is the size of the devices to be handled.
U.S. Patent No. 5,089,314 (Masujima et al.) discloses a carrier tape for

30 surface mounted electronic circuit elements which includes a tape body having an
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could be drawn down with the cover into a recess and its renoval fromthe
20 carrier would not be facilitated. U.S. Patent No.
4,667,944 (Al thouse) discloses a related device in which a
textured fabric is sandw ched between the cover and the base. To facilitate
renovi ng the sem conductor chip fromthe cover, surface contact between the
cover and the wid3pbsasr educed by drawi ng portions of the covercrnssen9741

crevices in 25 the upper face of the textured fabric by applying a
vacuum t hereto. adhesive applied thé¥eto? Okt adhEsivd iﬁ‘f&'iﬁeﬂ% ainfatéHiAD @iaC Bbésynot
adapted for use with a wde variety of chip sizes, Althouse notes

that anong the fact omdibitanyadhesieniatie pemnal teraperatureibyt,which does exhjbitadhesion; ¢ d
fabric is the size O&?&%{}Qﬁu@ﬁ‘f&&%ﬁ@%ﬁt gl ﬁﬂfﬁgg@"c Theadhwvema'beymﬁcon

Pat ent No. 5,089, 314 sujrnma e ses a carrier ta
surface nounted el ecdn aylic resif,corial mitueerefsiliconsiand a¢rgli¢ resins Whtmtheetmﬂ'ymc

havi ng an ) -.3-

97/ 03%45 : 5 circuit element is removed from the carrier, the adhesive transfers to the bottom
PCT/ US96/ 9741 of the m%?p%éﬁﬁ it Eidnidn® andthe aasﬂaﬁéha@mmmﬁeh of
a material that does not t any adhesion at a nornal

t enper at ure but whi cthatthe adhesiwe tant prondsiesdliyrbond the circuit wlementrtoat printedociccuit
t enperature of about, 80, C. The adhesive may be a silicone, an
acrylic resin, or aWure of silicone and acrylic resin. Wen the

el ectronic 5  circuiy.sepaeRiNo. 45966528116 Kawahidhitéd al. Risclosean dlédtronic
adhesive transfers to the bottom of the circuit elenent. The

circuit el ement 3¥hd ¢ompogem&anrigehaying %ms pAbelecttpnic ROMponent-mounting,pRrtiops:
adhesi ve can provi si ui R t Iy
boar d. g ﬂ%b&lﬁd@gﬁ?%m R@ v& 12’8%81 ttc])s %(guv\b/gni éhi’ ﬁg?acal.tfbé&r

di scl oses an el ect r omsiticone tg@e haumgpmtabletpressmel sensitivpadhepive psepertiss. (Fhe use of
el ectroni ¢ conponent

adhesi ve. The adhesi %g‘?ﬁﬂg}a{ég‘%ﬁ%g {}]geéPOVé‘P%@Fﬁfe&?é}B%%&%ﬂt%ﬁwr of

silicone type havi ngadnédivéay&. pressure sensitive adhesive properties. The

use of a push bar enables smpoth renoval of the electronic
conponent from tA® However, there is still a need for a carrier tape that can securely retain a

stored component in the proper orientation for subsequent removal by an
automated device. It would be highly desirable if this could be accomplished
without the need for separate carrier tapes for different component sizes and
designs. It would also be highly desirable if this could be accomplished without

20  using a cover tape. Such carrier tapes would offer even further advantages if any
adhesive used to retain the components on the carrier tape did not display
pressure sensitve adhesive properties because tacky pressure sensitve adhesives
can retain dirt and other potential contaminants. Similarly, it would be useful if
the adhesive did not transfer to the stored component upon removal of the

25 component so as to reduce the risk of contamination.

MARY OF THE INVENTION

In one embodiment, the invention relates to a flexible carrier tape for storage
and delivery of components by an advancement mechanism. The carrier tape
30  comprises a strip portion having a top surface, a bottom surface opposite the top
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adhesi ve | ayer. 15 However, there is still a need for a carrier

tape that can securely retain a stored conponent in the proper
orientation for subsequent renoval by an aut omat ed device. It
woul d be highly desirable if this could be acconplished wi t hout

the need for separate carrier tapes for different conponent sizes and

designs. It woyhdypiss® be highly desirable if this could be pegRi¥Pstosdcd
wi t hout 20 usi ng a cover tape. Such carrier tapes would offer even

further advant ages ?Rgﬂ&ﬁ aﬁ.‘gn &;‘,@0 Wgs
on the carrier tape ﬁntﬁlmﬁh%ofah ketEfol rgodr‘e nsitve ;‘%1e5| ve
SroFerthest Eecaus;a Mt qmgethessm;npmmt ntl\opemug‘lhl mugle&ehopmrfaoethcreoff meal n
irt and ot her potenti nant s ar e use

the adhesive did noM‘&é%ﬁ@?a}t gt ofe Sidey ?fﬁ‘?}ﬂ%?ﬂ“‘i}%&ﬁ 3%‘%{ YofP'Phe

25 conponent SO as tHeGtr axtah&a%&dfm%nﬁ&taammhwﬂewau The pockets more
SUMVARY OF THE | NVENTI I n one enbodi nent, the i nvention

relates to a flefi bP@f@@blviH@iudpzﬁps Stdsrwvélscwdlﬁ! generally nghtmiesmthmpgctm
conponents by an ad S
a strip portion hav%%a op SU%W g%f?h ace opposmﬁ@ﬁdﬁ‘m%%%e

-4- WO 97/ @rttegbally spaced along the stn%) portion. The bottom wall of each pocket may
PCT/ US96/ 09741 surface, a plura of aligned pockets for

carrying the corrponéﬂﬂ“gea{‘ﬁ%efﬁ%kfeq‘@“sbﬁﬁlj , for cxam 2e0mmBedatna N%h@%‘ﬂ p

portion and openi ng %%msfgﬁﬂ f el mgvﬂc?

I ncl ude at | east on e vvalsp-ﬁ,t at (??nESﬁan extenaﬁ&ﬁél o0 F

the strip porti clﬁ anr&ces sk pwfmalmeaﬂlhemsumsmdedmlmuralwef
pockets nore efer ncl ude four, si de wal ecach at generally
right angles wt h r &% xﬁgﬁpa{:egﬁm}/ h’ ea?ﬂ ﬂl?&'ﬁ?"‘é’leﬁ'}si’"\ﬁﬂr | . Typically,
each of the pockets is e@ﬁﬁi&tbﬂ'vh“ofﬂﬁfifoblﬁ‘e@incﬁﬂéianon-pmsur@deﬁmmhdﬁveﬁmﬁced

along the strip portion. The bottomwall of each pocket nay
retaining the component in the pocket. The adhesive inherently displays sufficient

adhesion to the component at room temperature to retain the component in the
15 pocket. The adhesive comprises a thermoplastic elastomer bloék copolymer and
preferably has a storage modulus greater than 1x10° Pascals at room temperature.
The thermoplastic elastomer block copolymer may comprise segments of styrene and
segments of a rubbery elastomer. Specific examples of thermoplastic elastomer '
block copolymers useful in the invention include styrene-ethylene/propylene-styrene
20 block copolymer, styrene-ethylene/propylene-styrene-ethylene/propylene block
copolymer, styrene-ethylene/butylene-styrene block copolymer, and blends thereof.
Advantageously, the adhesive may exhibit a peel adhesion of about 20 to
200 grams per linear inch width to the stored component (more preferably, a peel
adhesion of about 50 to 140 grams per linear inch width) and can maintain this
25 adhesion even after dwelling in contact with the component for a period of at least 7
days under ambient conditions. However, upon removal of the component from the
pocket, the adhesive desirably does not transfer to the component.
Optionally, the adhesive may include an adhesion modifier to achieve the
desired level of adhesion. The adhesion modifier may be a tackifying resin (which

30 typically is present in an amount of less than 10% by weight, based on the combined
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I nclude an aperture or through hole to, for exanple, acconmobdate a

nmechani cal push-up. The strip portion further has first and second
paral | el |ongitudinal edge 10 surfaces, and preferably at |east one of
t he edge surfaces includes a plurality of equal |y spaced hol es for
recei ving the advancenent mechani sm The bottomwal |l of the
pocket i ncl udegoa7/essas Pressure sensitive adhesive for POTRUS6/0974) t he
conponent in the pocket. The adhesive inherently displays sufficient '

adhesi on to the conmgaaRaf e th@RHARTRALBHKY SloddLopBhkrarid iciagingeaa i n

t he 15 pocket. . ve conprises a thernoplastic el astomer bl ock
copol yner and liquisrabler Swhich typically is preseatyia apwmanntof igse thes 20%eby veight
1x10[err] Pascals at,.r . at s ' gih,@,g,t r
bl ock copol ynmer may "c%%g‘xrl‘} tég%%gﬁ%%ghép f%“?f/‘%‘ﬁ@'%ﬁ’% URkReH ﬁsésuegoﬁe ts %@Ea

rubbery el astoner. Sheliqiid fubberd e laphototrosdiinkinggleast i c el ast oner
bl ock copol yners useful in the invention incl

d .
styr ene- et hyl ene/br opyl eﬂaemmwmﬂmae%%mmf releasably secured to
styrene- et hyl ene/ pr &-ﬂ% q tpmd N& e&he on, and covers the
copol yner, styrene- %%gne ﬁf@?gtﬁg st ;/)ir?'ene | ocK coﬁ?fﬁﬂgr, and bl ends

t her eof pocketsidAdvantagaousiy,| howevenctheiciinderitapes nfithe énventiontdo aotrequire
adhesi on of about 20 to 200 grans per linear inch width to the
stored conponent (m)"?g"'ﬁrref erably, a peel adhesi on of about 50 to

140 granms per |inear i nchrhaichkries taged@f thalinvemtion afd édpécilly usefuldor steriigand on even
after dwelling in contact with the conponent for a period of at |least 7

days under anbi ed? cdsliveringsuface mopphAlaCronie,eAMPOBSRES 182 AChinSUEHAZAHMBMC  r om
th ket , | ' .
NI P ey e e A

conponent . esive may i nclude an adhesion
nodi fier to achi eve fomeasupplyreel. desired | evel of adhesion. The adhesion

nodi fier may be a tackifyl.ng resin.(whic 30 typical LS . ent in an
amount of |ess than 10% b%}“‘%él?egﬁk‘?s‘ éggﬂﬁlﬁﬁhet wgangﬁg%eﬁg&i?’re‘afmﬁé fhe
- o WO 97/ Ogiffenent in the pocket, a sin%e pocket having a generic design may be used to

PCT/ US96/ 09741 wei ght of the thernoplastic e] astoger bl Ot(ik
copol ymer and t adki f §acemodate;camponegnts of widely varying shape and size. Consequently, the

pockets need not be shaped to closely receive the component nor must the
pockets be sized to match a particular component.

BRIEF DESCRIPTION OF THE DRAWINGS

20 The invention will be more fully appreciated with reference to the
following drawings in which similar reference numerals designate like or
analogous components throughout and in which:

FIG. 1 is a fragmentary perspective view of one embodiment of a carrier
tape according to the invention with an optional cover thereof having been

25  partially removed to show components stored within the carrier tape, although
the component has been omitted from the leading pocket in order to show the
interior of the pocket more clearly;

FIG. 2 is a sectional view taken along lines 2--2 in FIG. 1;
FIG. 3 is a plan view showing another embodiment of a carrier tape

30  according to the invention;



l'i quid rubber (which typically is present in an anount of |ess than 20% by

wei ght based on the conbi ned wei ght of the thernoplastic el astoner
bl ock copol ynmer and the liquid rubber), or a photocrosslinking
agent . 5 The carrier tape can optionally include a cover that is
rel easably secured to the top surface of the strip portion,

ext ends al ong Wwhd7mssss p. portion, and covers the poc legtrauseem9741

Advant ageously, however, the carrier tapes of the invention do not require
a cover. e e HhefsPeci al ly
useful for storing and Fﬂfbﬁﬁgeﬂhg{é‘re?vﬁﬁﬁgu%gg :r;mmua,n %%m o
conponents to a naciamhedmmnt:bfﬁmmeutiﬂnptlc pl acerrent machi ne. To
facilitate this, the carr|8r t ape_ can, he woynd boutv‘gmﬁreto

forma supply reel. 5 15 a schematjcjllustragign gfppesp 5 Pragufectuiag geans

for securely retai nidgidr Bpe according to hOTRRAGH: I N the pocket, a single
pocket having a generic désign ma%/ used to 15 acconodate conponents
oftvmbdelﬁ va&y![ ng Ishape &hg. éuszaaschqmmeqmnﬂus;ranmpwacamertapq)m ing woctbel
no e-shape ocC

Wlipt 5 Y Fuh o iR EBRRER 2owBi Sy thd plication of an

pockets be sized to na

BRI EF DESCRI PTI ON Cropfibital CoveYY S 20 The invention will be nore
fully appreciated with refergnce to th follow ng drawi ngs in
which simlar reference A’aﬁe? 3 assca@mt@ﬁa%\téﬂmsmtsra robotic machingremo¥iags
conponent s t hrougho acoordm totheanEﬁionl Is a fragnentary
perspective view of on e odi rrent o carri % tape according to
the invention wildh an optional cover thereof having been 25 partially
removed to show conpon 1.t by ' -

t he conponent has beenm;ﬁ%m. ' ﬁ ro-sHowW t he
interior of the pocket m’lfu?mﬁéﬁ‘&ﬂo\’thedrawmgs one embodlmathagahér fape G6dordifig|
view taken along lines 2-2 in F 3 is a plan view

-showi ng anot her errbdmthcsnvermmassbawn nreFlGSapJ@nw 'Bhrlllasm&ﬁddﬁarr@rttapetlhuseful

I nventi on; for the storage and delivery of components (especially electronic &mponents) by

15  an advancement mechanism. More specifically, a unitary flexible carrier tape 100
has a strip portion 102 defining a top surface and a bottom surface opposite the
top surface. Strip portion 102 includes longitudinal edge surfaces 104 and 106,
and a row of aligned advancement holes 108 and 110 formed in and extending
along one, and preferably both, edge surfaces. Advancement holes 108 and 110

20 provide a means for receiving an advancement mechanism such as the teeth of a
sprocket drive for advancing carrier tape 100 toward a predetermined location.

A series of pockets 112 is formed in and spaced along strip portion 102,
the pockets opening through the top surface of the strip portion. Within a given
carrier tape, each pocket is usually essentially identical to the other pockets.

25  Typically, they are aligned with each other and equally spaced apart. In the
illustrated embodiment, each pocket includes four side walls 114, each at
generally right angles with respect to each adjacent wall. Side walls 114 adjoin
and extend downwardly from the top surface of the strip portion and adjoin
bottom wall 116 to form pocket 112. Bottom wall 116 is generally planar and

30 parallel to the plane of strip portion 102. Optionally, though desirably, bottom
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WD 97/ 03545

PCT/ US96/ 09741 FIG 4 is aplan viewsinmlar to FIG 3 and
showi ng a further enbodi ment of the invention,; FI G
51is a schematic illustration of one nmethod for manufacturing a

carrier tape according to the invention; 5 FIG 6is a

schemati c vi ew@bboasss ati ng how a carrier tape according to POENUSEN741
i nvention may be | oaded with conponents foll owed by the application of an

optkonal cover; andwall 116 may include an apértare 6r tirodzhHoRETE! thét iy bEdVsizk ko!St rat i ng
a robotic nmachi ne renpvin conponents froma carrier tape according

a
to the invention. accpmmodatea mechanical ppshayp (erg. Drpeir-yprecsjerjo W%WMED

EMBODI MENTS i g]&w' | tof a
carrier tape accor dlo%aomponeﬂ[‘iﬁﬁ' (%?%h?.ﬁ%‘ei‘: %lg‘\:/ﬁégr?l'& on "l SQ@%‘%ﬁQ?‘RWA%% 2.
The illustrated car Aperturedp?magp alsedtuked by an opticalfscannehto detedt the presente or
delivery of conponents (especially electronic conponents) . by 15 an
advancement nechani W"QQW%GCQEBE‘F%F!’&&WY&“@W% In Qﬁ?ﬂ"@aﬂﬂ'ﬂ’{’?én mape

100 has a gk ﬁ&&m@p&ﬂﬂlj{ig%l%?\@ﬁf iorihé‘sg?cligtttgw{ i ﬁﬂﬂnﬁ?gtgéﬁ ofh

surface opposite the ) ace. on 105 I nc
| ongi t udi nal edge s thefpackets withicompbne@ts., A ring of adhesived! 19 cixgumedribes apprtae 117

advancenent holes 1 . Q in and. ext i . al ong one,
and preferably bot h?r?%‘gg%dli‘é?’?é‘gggﬁigﬁﬁ%gq@ﬂfeefﬂ& E%”I‘B%‘mgnd 110 20
provide a means for recePockeg 112 magbe desigaedito bmfomniosthie Sid€ Andshapéof theet h of

a sprocket drive for advancing carrier tape 100 toward a
predet er mi ned | d@at FERPonents that they are intended to gpcepys aljough ag dissussadmpre fufly ned

in and spaced al ongpghwi She¥ttitd rges | rough
the top surface of the stri pt%éoﬂ%fon. \ﬁffﬁdl“h bg%%é}gsﬁnpﬁgmnqulgw{gg%ﬂt ape,
each pocket is usuapbcketofgenericalesign nvhyreddilylaccammddatecompongocafowidely 25

the oY TR v SR b ie Ataiah oy BRSineR N ol ot pRRRS e |

114, each at haveQnote bfleks/side whils thilrf the Fou thdl afecshpRMitin He prafefredd) acent
wall. Side walls 114 %*’ioi n and extend downwardly, fromthe taqp
surface of the 3fri EmE e I geperal; eAch pocket includey g deastongside walkthatadiojpsy,

7oA of i o port Mo oy it 0 rp e s
-7- the side wall to form the pock,et. Thus, the pockets may be circular, oval,
triangular, pentagonal, or have other shapes in outline. Each side wall may also
be formed with a slight draft (i.e., a 2° to 12° siant toward the center of the
20 pocket) in order to facilitate insertion of the component, and to assist in releasing
the pocket from a mold or forming die during fabrication of the carrier tape.
The depth of the pocket can also vary depending on the component that the
pocket is intended to receive. In addition, the interior of the pocket may be
formed with ledges, ribs, pedestals, bars, rails, appurtenances, and other similar
25 structural features to better accommodate or support particular components.
Although a single column of pockets is illustrated in the drawings, two or more
columns of aIighed pockets could also be formed along the length of the strip
portion in order to facilitate the simultaneous delivery of multiple components.

It is expected that the columns of pockets would be arranged parallel to each
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PCT/ US96/ 09741 - wall 116 may include an aperture or through hole
117 that is of a size to accomodat e a nechani cal push-up (e.g., a
poke-up needle) to facilitate renoval of conponent 118 (such as an
el ectronic conponent) that is stored in pocket 112. Aperture 117

may al so be uswgdwgasam optical scanner to detect the presenceCrrusesos7i
absence of a conponent within any given pocket. In addition, aperture 117

may - be usef &h&mtﬁwwsnsoaemsmu%g i Bz PR witR tieSgotkéts FPhe
efficient |oading of t he pockets with conponents. A ring of
adhesi ve 119 ci r cun@diapestcolupels)-ure 117 in the | eading pocket and

is discussed nore fully ' I oM. I.EE e

designed to conformto t @fpiog{ﬁ)ﬁa@gnéwa%eefogpeq%feanypo ﬁégﬁﬁ%%ril%g'{ag%at

they age intended t@uﬂ’iéiéﬁliga&gﬁiﬁdl’ﬁvxﬂﬁlitgﬁoﬁemﬁ' tiis scebe wourd dbolid the hub of a

bel ow, one of the advantages afforded by the present invention is that a

singl e péck Storage rerdn & vagsietyeafi polymesic materials may beseibinshudingo et nt s

of widely v ' h v\ iid y

illustrated, the po%{teg%ﬁ?yfy&@lg'gs" ﬁg‘\% “r{;godtrﬂ{(iaESZI rie isengigﬁgﬁ%#?y’than t he

four that are shown polycirhenate;, pblypropylene, pblystyeenisppblywimyl chlonidgcandraehylomitrile:

pocket includes at Least one sidg wall.th adj.oi n and ext ends

downwardly from stri ﬁ‘&?ﬁ'&%ﬁ"&é}‘%‘?&‘% ﬁ%ﬂ’@jrﬁw%ﬁl{yhﬁ?maaﬁgm or

the side wall to fomiadiffied 86 Wektricallyissigatife. PRCHKE lakterEide, tRe sti-ibqhﬁfihcluadaﬁ,
e

triangul ar, pentagonal,_ or have other shapes in outline. Each si wal | may

al so be Wor eleqtrigallyconductive; mategiah rstich s carbon blagk op varadimg pentoxide,
t dth t f : i i it ' ' f
e mene ™ o g e RerBRSKE e il 25 G SERRAERL) LT

form ng die during foatyrthe ftfip OThetdlectricall§ 2bnidutive Maerial allows an eléfific ¢Rage toof
t he pocket can al so vary dependi ng on the conponent that the pocket

i s intended to receidisipate raughpet the carrigbtapsand preferably torthe ground (Thinfeaiee
formed with |edges, i evfel?% HMoSconidhents Ectidined ﬁgﬂ#fh’e%ﬂ-{éﬁa}e daB o &4 her
I ate or support

simlar 25 structu eatureés to Detter acconmo
particul ar conpodentascumulated static dlectriwaphrgs. si ngl e col uim of pockets is

Lo 2 4 R 185 g e W ot 50 i
as explained more fully below, one of the advantages afforded by the present
invention is that a cover tape is not required. Cover 120 is applied over the
pockets of the carrier tape to provide an additional way of retaining.the

20  components therein. Cover 120 can also protect the components from dirt and
other contaminants that could invade the pockets. As best shown in FIGS. 1 and
2, cover 120 is flexible, overlies part or all of pockets 112, and is disposed
between the rows of advancement holes 108 and 110 along the length of strip
portion 102. Cover 120 is releasably secured to the top surface of strip portion

25 102 so that it can be subsequently removed to access the stored components. As
illustrated, cover 120 includes parallel longitudinal bonding portions 122 and 124
that are bonded to longitudinal edge surfaces 104 and 106, respectively, of strip
portion 102. For example, a pressure sensitive adhesive such as an acrylate

material, or a heat-activated adhesive such as an ethylene vinyl acetate
30 copolymer, may be used to adhere the cover to edge surfaces 104 and 106.
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portion in order to facilitate the sinultaneous delivery of nultiple

conponents. It is expected that the colums of pockets woul d be
arranged parallel to each WO 97/ 03545 .

PCT/ US96/ 09741 other with pockets in one colum being in ali gned
rows with the pockets in the adj acent colum(s).

Stri'p portion w@d74384s be fornmed of any polyneric material tha®CTUS96/9741
sufficient gauge and flexibility to permt it to be wound about the hub of

a . 5 storage f%ﬁ{emaﬁvyl?! vk 120/ coafd DE'REred BPétAp bedtion T8 bPa nithshical
I ncl udi ng, but not Imted to, polyester (e.g., .glycol-nodified

pol yet hyl ene t er ephtfesténgr such as a snap fit iptgrforensefastenes or 3 §ogkandJopR fastener (with

pol ystyrene, pol yvi | . l%n:iu | : ; the loops

but adi ene- st yrene. %?@%%@?%&ﬂ%@%&%e OBH‘LCIZ{'T §/mgllear°,n aB?gr?erol?%d or
nodi fied to be el ectyeingatricdbythe gthér)ve. In the latter case, the strip may
I ncl ude an |0 electrically conductive mat a cra?r bonognl ack or

al. "
vanadi um pent oxi de, o As noﬁeﬁébo%b@ﬁtqfﬂé‘fa“ilﬂg%méﬁélﬂﬁﬁqlﬁs _
pol ymeric rmaterial %hésﬁlesl%?ﬁag#% Y s)ﬁriﬁé}.aigél‘ﬂtrre 117. Adh&iVeQ 19hfovilési dPmeahis®

el ectrically conductive materia ows an electric charge to
di ssi pat e t hr oughoutfot securelyrretairing copponend 18 &f the potket.t As aivesulfs asingle ppgkes

feature may ,prevent danpge to conponent 0 i L e
carrier tape due to TJHE 2 EFEENCAENER MYy Swgt@@@%%?ﬁﬁ%%ré;eﬁd&p
Carrier tape 100 ”BWaﬁﬂﬁ%ﬂﬁﬁéhﬁd§iié%id¢é%dl@d3iv@ﬂ@99ﬁivﬁieﬁﬂieq1ﬁn&%medn‘slfaugh
as explained nore fully below, one of the advantages afforded hy the
present 1onv getaining the companent ia gheapocketp L£ansequentlys erketscld 2 negst ot bepo
is applied over the ; | Y Sftodhatch
additional way of re %i‘%é‘#ﬁ’g%éﬁgk %@’?B@%éﬁ?’gﬁ‘%‘@% | n&tg’)‘eer 120 cana
al so protect the comastivehir sothpenentd The taierdnces between the kempanent andi the,pocket hat

coul d invade the pockets. As best,. sho in FIGS. nd . over 120
is flexible, overli e‘!ﬁ{?dﬁy *l?ﬂ“&?ﬁ"’%ﬁr‘]‘-\pg@%é’t’%“ ﬁ?‘i“ffj‘%‘ﬁtf W&’%FE%%%’@‘E’“E‘X
between the rows of @ghpehe Pt pbéketindlitCeliniifatibh Facili@ighdndiing thegtored strip
portion 102. Cover 120 is releasably secured to the top, surface &fggstri p

portion 25 1502 components since yasteisthesvise gefesated By reaoying dhe epVELERS N0t 1o
stored conponents. Afwe to be gathered and disposed.

While FIG. 1 shows adhesive 119 as a ring circumscribing aperture 117,

neither the shape nor the placement of the adhesive is critical. Thus, as shown in

FIG. 3, adhesive 119 may assume a half-ring or crescent shape, while the

20 embodiment illustrated in FIG. 4 comprises a series of round, spaced apart dots
of adhesive distributed in a circular array about aperture 117. The dots of
adhesive may have other shapes (such as squares, triangles, etc.) and may be
arranged in other than a circular array (such as a square or triangular
distribution). The illustrated embodiments show the adhesive centered with

25  respect to aperture 117. While this is preferred, the adhesive may be positioned
anywhere on the bottom wall of the pocket so long as the stored component can
be removed therefrom.

The amount of adhesive employed may vary over a wide range and will

be influenced to a signifcant degree by the size of the component to be carried by

30 the tape, larger components requiring a larger amount of adhesive. In general
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Il lustrated, cover 120 includes parallel |ongitudinal bonding portions 122

and 124 that are bonded to | ongitudinal edge surfaces 104 and 106,
respectively, of strip portion 102. For exanple, a pressure
sensitive adhesive such as an acrylate material, or a

heat - acti vat ed adhesi ve such as an ethyl ene vinyl acetate 30 copol yner,

may be used twoafiusese the cover to edge surfaces 104 and 10@CT/US96/09741
-9- WO 97/ 03545

PCTLUS96/ 9741 the amdiint 6f ddbsivethatis GRY S subfle W setuRdy Fin Bectoirpofént P

portion 102 by a nechani ca astener such as a snap fit
i nterference fast eircthe pocket immreadihyretrievablé asensation (flat dspreferred) but withonbok s

being carried by either the ,cqve r. the stri Lt -

being carried by tf&aUAE gdhesion fega that 13 ”%'g%&nﬁgfgéﬁg%%@gs&ggtt e%rgnﬁ\tj\s/‘é 116
of pocket 112 incl ygesnventiorabrobbtic pick and plasthmadhires.1 Wdésired leveirof adiesiontie s
aperture 117. Adhesive 119 provides a nean ecurely retaining

conponent 118 i A tn@fm&qm%t%zqomstﬂﬂgn‘?%"@’i"ﬁégﬂr@@f’m°rep ving a
generi-c desi gn ”ayaﬁ&t%?&lw%@ﬁ%ﬁm% Qﬁkﬁ'ﬂhﬁo%ﬁw,%tﬂﬁlgﬁtheactual

varyi ng shape and size since esive 119 provides the principle neans for
10 retaining the adiesionear dépend drethp sickefithe Qumponcntesmallor comporentsoften? need

not be shaped. to cl osel r ecei he co e .

pockets be sized tég‘l'l'ﬂ'l“gtg’?te" peel%dhesmﬁa)fﬁ? %eﬁ\r ‘fadggﬁ?r%o%ﬁeur?? ?erlﬂle;i%% %'emriég'r?g es
bet ween the conpon@gessfbdicnt deRvenfibnal adhesion testéBsuck asTmyInbieumpntdrs; Ihe. IStipal .
Mor eover, cover 120 i s not uired to retain a c in_the

re ] . onponent
pocket and its Ml i MeeldiestenModeliSPr102C3MIadhesiontestprausing A regl angle p£130° and a
conponent s since wast h | se generated by renoving the cover does not
have to be gat heredagﬁg%f“gff)"\o%%ed. VWiile FIG | shows
adhesive 119 as a ring circunscribing aperture 117, nei ther the
shape nor the pl acenent Adhesivecomgbsitinns asefid ircthg inivertion arman-prassureisenstiiven

P comotinest Ve, L gt AR Al ol OSSO Sontl Lo L1
apart dots essentially of a thermoplastic elastomer block copolymer. By a “non-PSA” is meant
15 an adhesive that does not display pressure sensitive properties. A pressure sensitive
adhesive is conventionally understood to refer to an adhesive that displays
permanent and aggressive tackiness to a wide variety of substrates after applying
only light pressure. An accepted quantitative description of a pressure sensitive
adhesive is given by the Dahlquist criterion line, which indicates that materials
20 having a storage modulus (G’) of less than about 3x10° Pascals (measured at 10
radians/second at room temperature, about 20 to 22 °C) have pressure sensitive
adhesive properties while materials having a G* in excess of this value do not.
Thus, more specifically, a non-PSA, as used herein, refers to a material that has a
storage modulus at least above the Dahlquist criterion line, and more preferably, a

25  storage modulus above 1x10° Pascals.

By a “thermoplastic elastomer block copolymer” is meant a copolymer of
segmented A and B blocks or segments and which displays both thermoplastic and
elastomeric (i.e., rubbery) behavior. For simplicity, the expressions “thermoplastic

elastomer” and “block copolymer” are sometimes used herein to refer to a
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of adhesive distributed in a circular array about aperture 117. The dots of
adhesi ve may have ot her shapes (such as squares, triangles, etc.) and may

be arranged in other than a circular array (such as a square or
triangul ar distribution). The illustrated enbodi nents show t he
adhesi ve centered with 25 respect to aperture 117. Wiile this is
preferred, thaygdihesis'e nay be positioned anywher e o0T/USSs/0oR41t OM
wal | of the pocket so |long as the stored conponent can be renoved
therefrom thermoplastlyéﬁst@mlfl&kcgo QPSS | Piitis S RErMOBRsETlasttifef mdyBe 2
wi de range and wil | uenc d to a signifcant degree by the

size of the corrponemadﬂbdmwuhﬂﬁmnwnfal and3gntheticaubbersas wellag conventinsahent s

pCt Usos o074 o SREBRinTios A 3Bhbes s BFRE Memonisic cas s Gietihe,
to securely retain fdventiowipchidethulti-block copolymnérdikavingahdidl, linearcA-Badiblotlky and
retrievable orienta (flat_is, preferred) @ut wth creating an

adhesi on | evel tHat E’F%"é\)"?ﬁ@'ﬁ"t"hﬁ't‘“‘i“l‘fés » 8HWE ﬁ%‘i’!?"dé&gﬁﬁ‘ie%eﬂ%@@?f”
by conventional robgfriGurst ke ﬂla%ﬁ rﬂ%ﬁ@‘tﬂ&ﬁmp!ﬁs&%ﬁgﬁéﬁéfvﬂ end’block ck) dth

adhesion is 5 pr ef er abl out 20 to"200 grans per |inear 1nch
(gliw), nore preferahdB representsa rubhgmﬁlasw@leno semmg(e;ng a midbilogl)s Howrewére sl y

about 100 gliw, alt the tual end on the
size of the corrponeﬂ?o% r?é’Ff’E& %rdwgﬂ'@ﬁt"%ayo?’fegg ﬁ‘ew’cﬁ%o?o ¥i ng greater
peel adhesion. The desi r Hisagtive thepmoplastit Ablocks ficlude moae! and Polyeycli® aromatic
as nmeasured on a conventional adhesion tester such as an Instrunentors,

Inc. Slip- 100 phxirogasbens, andmnse pasticulaslycmopyand aalyeichinareres: Jjustiativey o
peel angle of 180 ampfhnd. and LFolyc%chcraﬁtnﬁ's ifdudSubdtiitedland unsubstituted go!g&vxgyl)arenes

Adhesi ve conpositions usef he 1 nvention are non-pressur tive
adhesi ve (non-PSA) wefimendeytlic anldé!tcyd@rspmtm Breferred theemeplastic elassbmers inshudes t

essentially of a thoidBhARY BN AR e (n BRRL L FonoBichredlgBe PSA” 18

meant 15 an adhesiv pressure se
properties. A pressusufficientrsegmheént eolecular weight to assure phase separation at room

15 temperature. The thermoplastic A blocks may comprise a homopolymer or
copolymer of ‘alkenyl arenes.

The alkenyl arenes in the thermoplastic A blocks are preferably monoalkenyl
arenes. The term “monoalkenyl arene” will be taken to include particularly those of
the benzene series such as styrene and its analogs and homologs including o-

20 methylstyrene, p-methylstyrene, p-tertbutylistyrene, 1,3-dimethylstyrene, alpha-
methylstyrene and other ring alkylated styrenes, particularly ring-methylated
styrenes, and other mono-alkenyl polycyclic aromatic compounds such as vinyl
naphthalene, vinyl anthracene and the like. The preferred monoalkenyl arenes are
monovinyl monocyclic arenes such as styrene and alpha-methylstyrene, and styrene

25  is particularly preferred.

The individual thermoplastic A-blocks preferably have a number average
molecular weight of at least about 6,000 so as to promote good domain formation
and, more preferably, a number average molecular weight of about 8,000 to 30,000.
The thermoplastic A blocks typically constitute about 5 to 30 percent, and
30  preferably, about 8 to 25 percent by weight of the block copolymer. When the B
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adhesive is conventionally understood to refer to an adhesive that displays
per manent and aggressive tackiness to a wide variety of substrates after

appl yi ng only light pressure. An accepted quantitative description
of a pressure sensitive adhesive is-given by the Dahl qui st
criterion line, which indicates that materials 20 having a storage

nmodul us (G ) o dmasst han about 3x10[err] Pascal s (measur ed PCT/0S96/09741
radi ans/ second at roomtenperature, about 20 to 22 [err]C) have pressure

sensi tive BI6HRE Sle\Bmpris6F & bﬁammal.mewafdm {, g osCprefétred
excess of this value do not. hus, nore specifically, a non-PSA

as used herein, refthermoplastis elaatomerséqontaim@ blpaks anstltutmg aboutdi53p 2% yoweights at

| east above the Dah‘?;gku@ cri tlerl on line, and nore preferably, a 25
st orage nodul us abo cf(ff Pascal S. By a
"thernopl astic el ast onerThelAPBKA desigahtiviFincludes bmhmm@mmhawbrmm as well

segnented A and B bl gcks or seg s and whi S s bot h..t.her astic
and _ el hist #lipear and plsqiinch V&B@W"%B?@W’b‘:h E’F@ﬁ q‘%.?rf' rH')‘{')'h
expressi ons "t her mophast b areboth denved frbm Shyrét lor stgﬂﬁeh&hélﬁgs @mﬂdﬁiﬂfes are

soneti nes used herein to refer 03545
PCT/ US96/ 09741 soma-mpmngdqnpmas A-B-Coleckipopolymertk copol ymer. Thus, a

t her nopl astic el ast oner R f#&ed rubb en{s?cﬂﬁﬂr}@'seginéﬁtﬁ &g#h Fbi Eﬁ%ﬂgbﬁggég

and synthetic rubbers as as con I ona rnmopl astic
acryl ates and vi nyl &)homﬁbdymﬁrpbesmomrﬂéraxsboputymmsﬁ;imlormm aliphatic conjugated

i nvention include | ti-block ol ners aV|n B d ck,
and 5 |indr AEISTONOMER g-gg dp ‘%ﬁ"ﬁy g&cs ﬁPéﬁ'Hg'g #.g%g
materials. Int hesecarbon atoms. lﬁ(ﬁl‘hb‘lﬁé of ﬁﬁab‘fe &ffﬂfgﬁﬁﬂ ﬂfeﬁe ﬁ\oﬁtﬁﬁerE iHehaEN ,3-
thernopl astic segnent (e.g., an end blo represents a

rubbery el ast oneri cbumigem Gbut{dieng), Z-methyld bhbula;henermmm), 2 3rdimethyl-1, 3-
D o oo et P Sl by A G PR,
10 hydrocarbons, and rrqaehmdss*t bﬁﬂin&ﬂ |s$yrenia?d’nﬁbk copolyperk, ybqnibbm'ya_egnm may
nsubst 1 ut ed pdfy (b s Bardaenatioh or usprneer RN BT By ¢ °
structure. PreferreguthdibieSRRérdbldck cEpolythé? IeVifig teitdr bldeks comprising a mixture of
1.4 and 1,2 isomers. Upon hydrogenation of the latter, a styrene-ethylene/butylene-
styrene block copolymer is obtained. Similarly, a styrene-isoprene-styrene block
copolymer precursor may be hydrogenated to yield a styrene-ethylene/propylene-
20  styrene block copolymer. Rubbery materials such as polyisoprene, polybutadiene
and styrene-butadiene rubbers may also be used to form the rubbery elastomer
segments. Also particularly preferred are butadiene and isoprene. Mixtures of
different conjugated dienes may be used too. The number average molecular weight
of the B blocks for the linear diblock and triblock copolymers is preferably in the
25  range of about 4,500 to 180,000.
Radial block copolymers useful in this invention are of the type described in
U.S. Pat. No. 3,281,383 and conform to the following general formula: (A-B)nX,
wherein A is a thermoplastic block polymerized from styrene or styrene homologs,
B is a rubbery elastomeric block derived from conjugated dienes, as indicated

30 above, X is an organic or inorganic connecting molecule with a functionality of 2-4
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t her nopl astic segnents of substituted or unsubstituted nonocyclic arenes of

sufficient segnent nol ecul ar weight to assure phase separation at room

15 tenperature. The thernoplastic A blocks nay conprise a honopol yner or

copol ymer of al kenyl arenes. . The al kenyl arenes in the

thernDpIastlc A bl ocks are preferably nonoal kenyl arenes. The term
"nonoal kenyl owewsissek! | be taken to include particularly theorvsbenorat

t he benzene series such as styrene and its anal ogs and honol ogs i ncl udi ng

o- . 20  nethyl st yh&na. sﬂﬁornﬁirmoﬁdu,rtmmcm&aaé top divitlyFbexzéhidCalthough others
1, 3-di met hyl styrene, al pha- t hyl styrene and other ring al kyl at ed

styrenes, particul arareymmmgedmlhsclPatéip 3 1.383. Xqnayhayreashighes funstigeality in
mono-al kenyl  pol ycy%l{lﬁré%ﬁmﬁ’t is% 38@&8%‘&9’%%& tcifie &deahtxrgf X, The number

napht hal ene, vi nyl acene an pre erre noal keny
arenes are average/molydularwveiphy of the radiabblock cpolymers isprefeeably ianhe range

al pha- et hyl styrene, ene 5 is particularly preferred.

The i ndi vi dual tﬁermﬁaﬂ%ﬁfli@tfaﬂ%@ preferably have a nunber average

nol ecul ar wei ght of at 'Q‘ﬁéEheﬁﬂgﬂﬂsn@el%&%ﬁ%lio%ﬂﬁmtﬁx&?@&ﬂﬁH%ﬂmw
formation and, nore préeferabl a nunber average nol ecul ar wei ght

of about 8,000 to 30rigock copolymers and splediblocksopelymers. Howpvsexthe poppusion|of

constitute about 5 1rE1@rs=25
percent by wei ght 0139? ﬁ@o@f%o%é@fé\ers ﬂ'e mmﬁ%(hen f‘t&ﬁlﬁ@%&ﬂ dﬂﬁgm@&

-12- WO 97/sﬁélﬂdlﬁot exceed about 85 percent by weight and normally lower percentages such
PCT/ US96/ 09741 bl o? s are conprised of a saturated rubbery

el astoner segment®, #h30%RQU J;‘i“é?@fred t her mopl astic el astomers
contain A blocks constit WWSV&WKf chmnieftiallp Ko ditibleBeshdplastic elastomeXls pidyde
bl ock copol yner. he A-B-A designation includes bl ock

copol yners that are Wmémaloa%om cpmbination) in theinventien inclyding shesSOLPRENEe s

T " 1 SR SR FRRAR oy o

(Fina), the TUFPRENE and ASAPRENE families of materials (Asahl) the

15 STEREON family of materials (Firestone Synthetic Rubber & Latex Co.), the
EUROPRENE SOL T family of materials (Enichem), the VECTOR family of
materials (Dexco Polymers), and the CARIFLEX TR family of materials (Shell
Chemical Co.). Also useful is the SEPTON family of materials (Kuraray Co. Ltd.}),
such as SEPTON 2002, 2005, 2007, 2023, 2043 and 2063. Also useful is the

20 KRATON family of materials (Shell Chemical Co.), such as D-1101, D-1102, D-
1107P, D-1111, D-1112, D-1114PX, D-1116, D-1117P, D-1118X, D-1119, D-
1122X, D-1124, D-1125PX, D-1184, D-1300X, D-1320X, 4141, 4158, 4433, RP-
6408, RP-6409, RP-6614, RP-6906, RP-6912, G-1650, G-1651, G-1652, G-
J 654X, G-1657, G-1701X, G-1702X, G-1726X, G-1750X, G-1765X, FG-1901X,

25 FG-1921X, FG-1924, and TKG-101. In general, the KRATON series of
hydrogenated thermoplastic elastomers is preferred.

A class of materials which is highly preferred are hydrogenated block
copolymers comprising segments of styrene and segments of ethylene/propylene,
especially those which have reported coupling efficiency of 100%, have about 15 to

30 25% (even more preferably about 18 to 23%) styrene, a tensile strength of about
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soneti nes bei ng knowmn as A-B-C bl ock copol yners). The
preferred rubbery el astonmer B segnents are polynmer bl ocks conposed

of honopol ymers of a nononer or copolyners of two or nore aliphatic

conj ugat ed 10 diene nononers. The conjugated dienes are preferably ones
containing from4 to 8 carbon atons. Exanples of suitable

conj ugat ed di gpepe@ners include: 1, 3- but adi ene (FCR/BSH6CHIM) |,
2-met hyl -1, 3- butadiene (i soprene), 2,3-dinethyl-1, 3- but adi ene,
1, 3- pent adi ene (pi pﬂ nﬁ)dab&u% ‘1{6113 SeH nlabifialsinke§-exhibit the following

In t he nost preferre yrenlc cop o ymers, the ru bery segnents nay

15 be saturated bysthygkrmgdumtprdie(ﬁf lgmmmdi ghaut 2: 50 1 & tg&@r‘?‘b& Pascals

styrene- ne I I Qﬁ:ﬁlﬂgt 'R
conprising a m xtur 0@€ a%omzs‘;’\(lmg“tﬂ’ﬁﬁb« | s%rreré pon %ggr ogenat | on of
the latter, a styrel@ﬁ&&&hﬂ&tbmweeamveofth.sclassaﬁmatm:bma‘m@mgmsr

is obtained. Simlarl a styrene-] soprene-styrene bl ock mer
p{ ecur solr3 I mai bes hly =p2ethe latter ‘EH'&P icy} @H@“%W%FH%WF‘%‘F@O
styrene bl ock copol &k fo Wb pIGHeYTaRL ENE,

pol ybut adi ene g styrene- but g%hene rubbers may al so be used to

formthe rubbery el ethylmtﬂ:ropylene) Blends ofjthese:materialsase #Jso viefull This plagsroff er r ed
are butadiene and i SO@ns %ﬁ%ﬁ%ﬁ E(?g{ds%%%l level%?gaﬁgﬁn%ﬁgﬁjaugﬁhed

di enes may be used M3 ecul ar wel ght of the
B bl ocks for the |Iﬂ(ﬂi&§|o|dmbdhﬁ§i-k and tr| bl ock copol yners |s preferably in

t he 25 range of about 4,500 to OO(?. . . . Radi %I bl ock
copol yners usefd® in th|@W%ﬁ'ﬂq@f’mﬁ‘s‘éﬁeQstﬁnefW@H’é‘stEﬂ“mOPH'ay

US. Pat. No. 3,28 3\}1 é%ntmls%?&ilﬁ&gﬁ frat irgﬁxtﬁe? Hd?l%flékp%ﬂ@rc%hmﬁ Aydrobéhated

(A-B) nX. rein A'is a thernoplastic pol yneri zed from
styrene or styrene ﬁmnmﬂpdngsqelastomers) ort®iugh€e8pmblhewﬂam ydraganatedb| ock

e e o Con] O o SRt Byl Ml 020
[Dégl))'; US96/ 0974 1V\D 9 7ém'§cenam of the thermoplastic elastomers may msufﬁmently wet the substrate

15  surface to be bonded, may form a low quality coating, may be difficult to coat, or a
combination thereof, for best utility in carrier tape applications. Accordingly, the
adhesive compositions may further and optionally comprise an adhesion modifier
such as a tackifying resin or a liquid rubber to increase the inherent adhesion,
wetting ability or coatability of the thermoplastic elastomer, or a photocrosslinking

20 agent to decrease the inherent adhesion of the thermoplastic elastomer.

Tackifying resins can be added to the thermoplastic elastomer to enhance
the initial adhesion strength thereof and to decrease the modulus thereof so as to
improve the ability of the adhesive composition to quickly wet the surface of the
stored component.

25 Tackifying resins useful in the invention include resins derived by
polymerization of from Cs to Co unsaturated hydrocarbon monomers, polyterpenes,
synthetic polyterpenes, and the like. The tackifying resins may contain ethylene
unsaturation; however, saturated tackifying resins are preferred especially for use
with hydrogenated thermoplastic elastomers. Hydrocarbon tackifying resins can be

30  prepared by polymerization of monomers consisting primarily of olefins and
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such as silicon tetrachloride, tin tetrachloride, or divinyl benzene,

al t hough ot hers are nentioned in U S Pat. No. 3,281, 383. X nay
have a hi gher functionality in whi ch event "n" is a nunber
corresponding to the functionality of X The nunber aver age

nol ecul ar wei ght of the radial block copolyners is preferably in the range
5 of about t&bemAssst o 400, 000. The t her nopl BEI/USI6HBITIL Oner
may al so conprise a mxture of radial or |inear triblock copol yners

and. si npl e di bl ock GQIEAls)AR Intludé]F¥rEexan letrhﬁdmep ¥odii€tindhomers of the nsdplaaw
di bl ock copol yners in the m xture of t%

e tribloc nd di bl o¢gk_copal.
shoul d -not exceed m@c&@n&em:c These fdrgearbonfac #’?WQ@@?‘% ages
such 10 as 30% 0 d
: ; e gher gqyomtsoffro about 80° C £ Més €, ¥&d hfthbers S fr C?HZelther

commercially availa Ifastic e astoners may be use
al one or in conbi natbbur()t0|2‘,1anmapomﬁmmmhesmflessjlhagonmél‘ammﬁbﬁnsuseﬁxl in

famly of materials (Phillips Petroleum Co. RENE f a
materi al s 5 (h?ﬂ’é(?“‘%l%@ ENE’“ lé@ﬂ?&ﬁl@@ 'I’SegwﬁM‘ieEﬂ&eal s

(Asahi), the 15 moxaﬁd?ﬁfaghi ambbwt Bb t&@tsgo ﬁ|n§al£d:préﬁﬁhd)ﬂﬁt§¥
Rubber & Latex Co.), th T famly of materia

(Eni chem), the VECMSMOMMG thh thethermmleqtmlastmkwhmbutymp@)t thasnd t he
fani | | f ul
A L TR R Bk e tpn s S8 ook >

SEPTON 2002, 2005, taﬁﬂé‘mtu%)ZB 2043 and 2063. Also useful is the 20

KRATO\Ifame of materials (Sh Cherni ca 01, D-1102, D
1107P, D-1111, B 1112, D%THW}%W‘B&“Y@’%%‘Frﬁ“"%ﬂl%i"é'ks“ iytye mpyention

1122X, D-1124, D- 112aRfichRrdBeddi ofbs 636100 frlridR aRide Wiﬁ%acm anéwag:aaf’
6408, RP-6409, RP-6614, RP-6906, RP-6912, G 1650, G 1651, G 1652,

1654X, G 1657, G 17‘0‘11>45 (@Jnsxmlus@awm resinsavatipkle from Gesdyeaqftyfelamﬁvbber 25
FG 1921X, FG 1924, Hégﬁ dPoca Hr&ﬁ@ﬁ{cﬁ:hek g:ﬂre%mT@é REEAIRE ™0 1004 and

hydr ogenat ed t her nop oners Is cl ass
of materials which Rgalrezgw lylzpraedileble &dméieecdlgscﬁimgmahfledlrbl dekon resins, suchas

copol Yer s COTBL) 1RSSR 3y b RS R ERR S e 4 Boy g
ef ficiency of 100%muyavifs Aaible fidi Efxon Chdfical CEYEARMAS ofdervafivesiof raa, y
about 18 to 23% styrene, a tensile strength of about
-14- éspecially hydrogenated derivatives, which are usef’ul in the invention include Foral
™ 85 and Foral ™ 105 from Hercules Chemical Co., Inc.
Other suitable resins include terpene polymers, such as polymeric resinous
20  materials obtained by polymerization and/or copolymerization of terpene
hydrocarbons such as alicyclic, mono, and bicyclic monoterpenes and their
mixtures, including carene, isomerized pinene, terpinene, terpentene, and various
other terpenes. Commercially available resins of the terpene type include the
Zonarez ™ terpene B-series and 7000 series available from the Arizona Chemical
25  Corp. Typically properties reported for the Zonarez ™ terpene resins include ball
and ring softening point of about 80 to 145 °C, and saponification numbers of less
than one.
The tackifying resin is used in an effective amount, which is an amount

intended to give the appropriate level of adhesion to the. component carried by the

30  tape while maintaining the non-PSA character of the adhesive. The actual amount
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PCT/ US96/ 09741 3100 psi, and about a 9% set at break. Such
materials may exhibit the foll ow ng storage nodul us profile (at 10
radi ans/ second): about 2.5 x 10[err] to 4.0 x 10[err] Pascals at
O[err]C, about 2.7 x 10[err] to 4.0 x 10[err] Pascals at 20[err]C, and

about 2.9 x 10Ww@yorhass® 3.8 X 10[err] Pascal s at 40[ gigdrsssw9741
Representative of this class of materials is KRATON RP-6906 5 and

RP-6912, the latter opﬁ.bﬂg'i%%iﬁ g@%g*ég@” E{ﬂ%’gfg@ﬁ\ewei S hesiGh ddsirad? iR k

copol yner havin
(st yrene- et hyl ene/ prcoppésitioa-of thercompenent that is to bechongéds and the opdilus ef the Bl ends

of these materials are al,sa useful. This_.lass of ... aterials

advant ageous|y prov ?*efggogaaﬁg 8%}?"'%\@? mﬂ'ﬂ?“éﬁi@?% of ackifyine rsin POt result
adhesi on modi fi ers. in an aléquate increase in 43REsich. OPthe biher hand] e RdcRiFying resih hdudder s
useful in the invention ma I nherent | evel s_of ~adhesion that

h
are either too | éw @WM;?@WW%@Y%M&IW“WWWHY highjevehoffingkt i ¢
el astomers) or too %%o&ﬁ?@?%oﬁfd!ﬂakﬁ?t%@fﬁﬂicﬂﬂ By A6 Piia! stifted conéﬁggfrln from

t her nopl astic el astoners maximumuti 1ty in carrier tape cations.
I n addi t i orthe cagrier tdpe. b genérel, tHeamininpimecanduot off tackifyimg resinmepded to

et LY vt e SRR i e S § RS G SR

thereof, for best uUkhanil0% by wéglitbasetl oh #R&ombiakd Waigh0dThe ACKISAME rég dnd thé e
adhesi ve conpositions may further and optionally caonprise an adhesion

y 1. ,
nodi fi er 10 shezmoplastig elagtomer: Jlorg pr@"grably-@¥°t& 3 toB0b by weihics used-
i ncrease the inherent ad | ¢ ty I ] ] e kit y Of
t he thernopl astic el ast o%eﬁgﬂ,"&gbrelyéa B‘ﬂ."é‘f Bungss |H3E?er?gg nLdréaé%ﬁ{e "gg%tﬁ?gtwgh
decr ease t he i nher enstrengtiheftheoxdhedive dompbsitionydedrease ite medulss, andimprove its ability

Tacki fying resins can be.added to the,thernopl asti.c .el astoner. to enhance .
the initial adhesi oﬁ°&’F&‘éﬁ@?’ﬂp‘i"ﬁ%‘ﬁéﬁﬂgﬁﬁ’%‘?}gﬂ@?@%g"Ea"i?éf%ﬂ‘&lt"ﬁ@?ﬂ%‘pﬂ’of
so as to a6y K\Rniphibl@With tHelthédhopiihtic AENBMEN By WAITAGSIbin® theieds no

qui ckly wet the surface of the st ored conponent.. . 2

> .
Tacki fying resini$ udisibla evidengernf phase separagian ptfepmdempesaipies The molesylapyyeight of
polymeri zation of fftmqng{ndts er Sifbu &%{sékaua;w&s%%ﬁﬂxmﬂéelﬂﬁ%m%imﬁfmr S,

pol yt er penes, ynthetic polyterpenes, and the like. T
t acki fyi ng resins naybbeomigsiting &e theladhesive bond line, whichheomid gause weakihoupdasy |

e oK ke TPl S B 5SS, £l v cr b ||
30 prepared by pol28/000 ta50,008is asefuloWhile patidlyhydopenateddiquidernbleys rody b ef | ns
and 20  used, those which are more fully hydrogenated are preferred, such as hydrogenated
liquid isoprene rubber (e.g., Kuraray LIR 290, having a molecular weight of
approximately 25,000 from Kuraray Co. Ltd.).
The liquid rubber should be used in an effective amount, which is an amount
that is selected by the same criteria discussed above in conjunction with the
25  tackifying resin. Within these parameters, a typical amount of liquid rubber is less
than 20% by weight, based on the combined weight of the thermoplastic elastomer
and the liquid rubber, more preferably from 5 to less than 20% by weight.
On the other hand, if the final adhesion of the thermoplastic elastomer is too
high to permit easy removal of the stored component, then it may be appropriate to

30  add a photocrosslinking agent to decrease the final adhesion of the thermoplastic
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PCT/ US96/ 09741 di ol efins and include, for exanple, residual

by- product nonomers of the isoprene manuf act uri ng process. These
hydrocarbon tackifying resins typically exhibit ball and ring
softening points of from about 80[err] Cto 145[err] C acid nunbers of
from MPeHe3ssst 0 2, and saponification val ues of | esspiivassemons -
Tacki fying resins useful in 5 the invention are typically | ow nol ecul ar

wei ght materials; eegdsiomé. USSR hefdifea® ﬁotocrosslmkm%‘@eﬁ\e Weffs t9/8h Bgint WhicRbout
350 to 2,500. It is also preferred tha he tacki Fesins be

conpatible with theuponexpesyretondtraviale sadintion (e. &yfadhel?ﬂ"nhﬂ"!“ﬁ aswavelengthiof gpout
there is no visibl ey iro%a%o%egga&%é%@{gg“ﬂg{;ﬂgd nts at

room t enperatu es o# com‘rer crally

gval Llabl e ta:kl fyi nlg resPl}mowtssﬁhﬂdnglagfrtthmnﬁahiummm the mvenéion inchhde/aldekydes, e
ased on a err] olefin fraction inc W ngt ack

[err] 115 (W ngt#ck$ &%?%Wﬂ?i%alﬂé’ﬁ%@g "Bt Sigii‘@'gf‘eﬁq“f’}é

and Rubber e@pﬁ%ﬁn&‘%&%ﬁﬁén@ﬁ%nﬂ%ﬁ%bétﬁﬁé&%vﬁ’@%'sﬁ%Lsﬁﬁddra

1078, Regal rez[err] 1094" a Regal rez 1126 available from Hercul es
Cheni cal Co., Inc. mqea*r(smgz ﬁ:bem@de.ﬂma)s quinones suchag nmbe{mqn]nomsw

avail abl e from Arak Q%aﬁ ™
resins avail abl e frgﬁrﬁ%@{’)‘ﬁ‘% EReh 1%% Uk Mqvgssthl grglﬁ%% | ves “of rosin,
especi al 'y hydr ogen&bp:dpﬂmldxmhmd 2%dedyltﬁbﬁnu®ﬁé hd certaihéhromushidiré-on

I ncl ude For al 5 and Foral Jerr] 105 fram Hercul es Chem cal ,

I nc. 10 sub@rtH@ﬁ hslamﬁtaﬂrwwm Suefias Zefsbit-GFpRIpRmSE Dt L. 4 s uc h'
as polyneric resi noHﬁxethoxﬁQ:enyl)T@hﬁ{riaﬁh afthh Bse ﬁﬁ(erﬁﬁﬂté’ﬁmsr dré Rkd preferred/ or
copol yneri zation of terpen drocarbons such as alicyclic, nono,

and bicyclic nonot ebmms)fm poteatial forgeneratmsrhalosen@ytamnmmm ng carene,
| sonerized pinene, terp"\i}lge[h%bﬁtc%sﬁﬁﬂﬂ\ QE%r? ?s'lﬁed":ﬁra'cﬂnliﬁvel effective B'f:&gﬁ by,

terpenes. Comercially a e resifis e terpene ype I nc
Zonarez [err] ter pewhchimanm amuin7thes sdficiat tmmsd cabdsbnltmgmﬁ théradhésivetona

Chem cal 1 22§21 By bl RAPARGiFoh SR B8 s RhoF e s o
to 145 [err]C, and aapmbfficleMmodnt sRPRBREfsHinking 8gent may cause inadequate curing
(i.e., crosslinking) of the adhesive composition such that the adhesion still remains
too high, while excess photocrosslinking agent may result in a non-uniform cure
through the bulk of the adhesive composition. Within these parameters, the amount
20  of photocrosslinking agent is typically about 0.05 to 2% by weight of the
thermoplastic elastomer, more preferably about 0.2 to 1% by weight, and most
preferably about 0.3 to 0.5% by weight.
Minor amounts of various additives can also be included in the adhesive
compositions. Such additives include pigments, dyes, plasticizers, fillers, stabilizers,
25 ultraviolet absorbers, antioxidants, processing oils, and the like. The amount of
additives used can vary depending on the final properties desired.
To provide enhanced utility in the handling of electronic components, the
adhesive should be essentially free of ionic impurities that could migrate onto and

contaminate the electronic component.
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t han one. The tackifying resin is used in an effective

anount, which is an anount I ntended to give the appropriate |eve
of adhesion to the conponent carried by the 30 tape while maintaining

t he non- PSA character of the adhesive. The actual anount
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PCT/'US96/ 097 40 97103545 of tacki fyfing resin enployed w il dooanseemrane

| evel on adhesion desired, the conposition of the conponent that is

to be bonded, and the nmagly si%c&nrb(;%gitionma{/ber]%?@!y@f}}a?ﬁ IgpRARSHHRMTEr . An

insufficient amount of tackitying resin na ] in an
adequat e i ncrease ithermoplasticelastofer arany tdckifyitgwesin ot hiquid aubkérfags solpblized in a

shoul d 5 not be enployed,in an anount, that,wll | ceptably
high I evel of fi na|“°“lr’Tgiar %@“éfoﬁﬁb@ﬁ‘tér\“ ‘?’H?'?a(E'Bﬁ?‘H‘aX&EgEPée%t"g‘g‘ 'gilaﬁ‘cl cult to
renove the stored GRiGARINheptdne@hd/or cyclohexahs; of & équal paresbg welight blembofahethly he

m ni rum anount of tackifying resin needed to achi eve the dgesviicreea(tj

adhesi on is enplSoy ethyl igtoesrand dsogropanad sing @rsalermill pyotherlpwshear mixing
t han 10% by wei ght m?‘ﬂ | t ﬁﬁkgg kg resin and
t he 10 thernoplrgg‘?ﬁ%n‘ge?aéﬁs{ggmrr&rg. %rsg's%@g&;gfw,igtﬁ)ut . F'%{%%B%.by

wei ght is used. undissolved thermopldstic elastamenie vigiblea If 3 phatocrosslinking agent ibe used
to increase the initial ,adhesio . o SLI . ' .
conmposi tion, decr edgcé"4e€2t Wﬁﬁﬁgé"d 2 this ?%%6@84'{']%” a%%wqﬁé}o‘{l& mill 30 et
the conponent carr idﬁﬂxr@l&mﬁﬂ@teﬂ%&ﬁutio—ﬁm}hd resilting; solublized thémmuplastioelastemectnagl so
as to be conpatible with the thernopl astic¢ el astoner, L i I S, meant

whi ch
there is no W5 beidilutsddo agolide pententfe.gabont %SeVp)alP%ftnf%‘ﬁXG&taCPg'aﬂFV*scos'ty
. Th i . L i b
LETRET S ol R AR e s e

selected so as to t'he
m grating to the adppsdeserithoabbvei AS0%R8%R5%0by deigbiLidendoftniadne/metind ethyl

wboat s ok prapge PRy PreeR 8 AP DY Ry dr agenat ed
liquid rubbers may be 12 BhotstsdlinkinaQpent hhd bden ased, theraghdsive kyh feystpogdnat ed
are preferred, ?SUC hulgivict]lztdrraggt?or;%a\%gg a wavelength of about 250 to 400 nm. The radiant
energy in this preferred range of wavelengths required to crosslink the adhesive is
about 100 to 1,500 millijoules/cm?, more preferably about 200 to 800
millijoules/cm?.
In another embodiment, the adhesive may be provided in the form of an
20  adhesive tape comprising a permanent backing having a layer of the adhesive
thereon. By a “permanent backing” is meant a substrate or backing layer which is
intended to form an integral part of the adhesive tape rather than being a removable
or releasable component, such as a temporary, protective release liner. Preferably,
the permanent backing will contain essentially no water extractable compounds or
25  jonic components so as to reduce the water sensitivity of the permanent backing and
to reduce the likelihood of the stored component becoming contaminated by these
materials.
Permanent backings useful in the invention may be provided as a single layer
film or as a multi-layer film. The thickness of the backing may vary widely so long

30  as the resulting adhesive tape can be readily handled. Within these guidelines it is
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liquid isoprene rubber (e.g., Kuraray LIR 290, having a nol ecul ar wei ght of
approxi mately 25,000 from Kuraray Co. Ltd.). The liquid
rubber should be used in an effective amount, which is an amount

that is selected by the sane criteria discussed above in conjunction with

t he 25 tackifying resin. Wthin these paraneters, a typical anount of
| i qui d rubber weé ot/63kes t han 20% by wei ght, based on t pergsodnornad
wei ght of the thernoplastic el astomner and the liquid rubber, nore

preferably from5 t gxghe‘?l%ﬁ tﬁapt%P p?ﬁgﬁx?ﬁ o8 Yave a thicécr\ess of about Ilzs totqoboﬁﬂ,em&teher

hand, if the final esl on o ernopt asti1 ¢ ast omer
hi gh to permt easyprefenablyed thitkndséef sbootr Frko@Sng radimost tpineferably ankigkizss of

appropriate to 30 add a photocrosslinking agent to decrease the final
adhesi on of the theftR¥biate iSpm.
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agent" refers tosanmadencludapolyolefins (e.2., polyethylene, pelypropylens, polybutenednd| et
radi ation (e.g., radiati havi,n vel.engt h of about 50.to 400
nanonet ers), causes p?lwgetﬁﬂgqnfma. g@?\eﬁ\,@\gi‘ﬂé‘f"gﬂ@?’ @Bglwggé?'g'nﬁt.hyh“dgm )
Phot ocr ossl i nki ng agéylicacidltopciithér and ethyeRe iyl labatate aﬂmm@n poKBitadiene,
e

al dehydes, 5 such_ as.  benzal dehyde, acetal dehyde, and their
substituted derivat PEmylcllpgded.polyyrgthane, polyamidegand polyegtgrespssially polyethylene

benzophenone and th@,%ph&gg yituted derivatives such as Sandoray '
1000 [err] (Sandoz Chemcals, Inc.); quinones such as the benzoqui nones,
ant hr aqui none ana t hei r Adhesive tapesaefiicinithesinvention canlbe easily prepared. lnutthis as 2-

I sopropyl t hi oxant hopne,_and .2- dodecyl.t hi oxant hone:. and certain chro hoy e-
10 substituted hal ofSBAS fESHY ‘F?é%eﬁ?é%s"g‘df&’f d%*i‘*‘b&n"'e"““sb may be applied t0 the

2, 4- bi s- (trichl or onpérhihent Backifg by a variety of coatingéRdd3 encyiding Rlkfe coating! slotéed Ne,
al though these latter,_materials are | ess preferred because of
their potential for Keiffentingion seveese sefbspating:and;thendsyiag at a temperature (.g., aboyt,

eS| 23 SR YRR, b £ CRANBRA LSS e P o
adhesive to 15  the adhesive tape.
In general, the carrier tapes of the present invention are made by shaping
the pockets in a sheet of polymeric material and winding the carrier tape onto a
reel to form a roll. More specifically, and with reference to the schematic view
of FIG. 5 as an example, a web 200 of a flexible thermoplastic polymer is
20  supplied as a preformed roll, as a preformed sheet, by direct extrusion (e.g., a
hopper-fed, single screw, three zone extruder fitted with a sheet forming die), or
by continuous injection molding to a mold or die 204 (which may be a pair of
matched male and female dies) that thermoform the web. Mold 204
thermoforms the pockets to the desired size and shape (allowing for any
25  subsequent shrinkage upon cooling). The dimensions of the incoming polymeric
web will be determined by the gauge and width of the carrier tape that is to be
formed.
By “thermoforms” and “thermoforming ™ is meant a process that relies
on the use of both heat and pressure to deform a thermoplastic material. The

30  heat may be provided by the mold itsclf, a preheater 202, or an extruder (not
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15 provide the desired final adhesion properties to the conponent carried

by the tape. An insufficient anount of photocrosslinking agent nmay
cause i nadequate curing (i.e., crosslinking) of the adhesive
conposition such that the adhesion still remains too high, while

excess photocrosslinking agent may result in a non-uniformcure
t hrough the byigermbssshe adhesi ve conposition. Wthin these pad@u®kedéns t he
anount 20 of photocrosslinking agent is typically about 0.05 to 2% by

wei ght of- t he a

to 1% by wei ght, an%m%tss&%{f{ggﬁy) %a%YEY&?’a&W%%%%ﬁBE %Pé@ﬁég%l ght
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conposi tions. Suc i.tives inc S sticizers, fi ers
CoRb Tl veras o gl vares vt & hived rbRse Jhc-ntanh SOEAT E) SppeDEE R he Bae
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in the handling of malmiacmmgdmcomhenppﬁed pressure 1s sufficlent tapemtwhzgmualitm be

essentially free of urities.th cou rate
contani nate the el e@?ﬁ%‘h ﬂgﬁm 1epgtttemanclm9@>g 3453 ¥ forexample, the

PCT/ US96/ 09741 force the mold exertsT nAEZI0WPhe ARPMBId! dI6sRes Gﬂ(ijy iR tiby
prepared. Typically, the ernopl asti c el astonmer and any tackifying

resin or |iquid rub®frvagium Qtamtspsﬁv@mbrtoéefom over a malgsis o drawg thei websiatoy ent
such as tol uene (whj &]‘l E?pt ane
and/ or cycl ohexane an egﬁeaﬂa%mﬁ%%hb gn%? él en &c“%‘ﬁﬁ%ﬁ et hyl
ket one and |sopm)pamold)lspam¢tgarw usefdlefWehmO iptypizaline codled\aftedr dlrermoforming,

devi ce at t enperat ure for several hours icall bout 2 to
2 hoursy until no Wi e gannfsheby REFRIPE-E0 o et Bk ra badtpe et o

I f a photocrossli nkiy#l tdR#nopistic polymer sofidifisded it may be added at this
time with additional blending on the roller mll to ensure conpl ete

di ssol uti on. The resul t iimgenepdlythermafarming ispriocess that is| familiante thosgof 10 be
o Lutes, o ol 9ol indan o3P B s BB BRASE g
nonpol ar organi ¢5 s Oﬂmgggﬁi‘ oftFumer Science aﬁgygmﬁkeﬁﬁﬁ lmnab@vsecmﬂ edition,
S0% 25% 25% by wei gnb ished %y ?ot%f thlgir l&eggnlsn?ésgy hxc§1 d){scusses different thermoforming
processes and the use of roll-fed, sheet-fed, in-line extrusion, and continuous
web-fed systems. All of these can be employed to manufacture the carrier tapes
of the invention, as can different thermoforming tools that are described in the

20 technical literature, such as flat forming and rotary devices, these devices being
available for use with various thermoforming techniques such as matched mold
forming, plug-assist forming, basic vacuum forming, and pressure forming.

The advancement holes are subsequently formed in a separate operation
such as punching by punch 206.

25 Once the carrier tape has been prepared, the adhesive may be applied to
the bottom wall of the pockets by a variety of techniques (schematically
illustrated in thé drawings as station 207) including direct coating onto the
bottom wall, ink jet printing, and the like. If the adhesive is provided in the form
of an adhesive tape such as those described above, the tape may affixed to the

30 bottom wall of the pocket with a layer of adhesive (such as a high tack acrylic
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ket one/i sopropanol is particularly preferred as a dilution solvent.

| f a photocrosslinking agent has been used, the adhesive can be exposed to
15 wultraviolet radiation having a wavel ength of about 250 to 400 nm The
radi ant energy in this preferred range of wavel engths required to
crosslink the adhesive is - about 100 to 1,500 mllijoules/cnierr],

mor € pref er ablyio #a3sds 200 t o 800 m | |ijoul es/cnferr pCrnusssnoral
I n anot her enbodi nent, the adhesive may be provided in the formof an 20

adhesi ve fape conbriditd\) Br UAth R AHKsE Hari hiifas3y0r ¥hEh Photl Anedibesi ve

t hereon. By a "permanent Ing” 1S nmeant a ‘substrate or backing |ayer
which is | TransfietsEape droimo3 M Gompany oy#2415 RoublecEoated-Tapgtfeom 3M t ape
rat her than being ag(rgrelnovgbl e or rel easabl e conponent, such as a
tenporary, protecti B hase |iner. Pref erably, - t he per manent

backing will contain essRfg ilsd possiBle topriideatié 4dhesiod hea pRAPAVETfilnPthat can25
Il oni ¢ conponents so as to reduce the water sensitivity of the pernanent

backing and”~ 5 be applied:igithebattom walk ef the pecket psing,equipraent gonventionaliy:
becom ng cont am nat t. ing industry B! l,al

Per manent backi ngs é&%’é%fl llgﬁ%tqﬁbghf’%\l/néiﬁfl on aﬁé‘? l%begrt?)%ec?g&o%nsofg s‘s‘iannog‘ff’e

| ayer . fi | nfecsssedpoekerl i thid inytesicef the solvatiadadliesiek suhstionalescribed backi ng
Tl i, e a4 Efor b | FE i

- 19- VO 9% $Miriing the technic!ues described above for preparing an adhesive tape. The
PCT/ US96/ 09741 preferred that the pernmanent backing have a

t hi ckness of abdut temporaryFoppast mayibe Higlease liner such agy palyolefin (p.2a polypthilenesor of
about 12 to 25 [err t or r abl ' ut 12
to 15 [err]m gonr@ﬂ%nW&ﬁgﬁgﬁrg(ﬁg.,P ér"&?‘nh%egﬁaﬁﬁgal%é)r tri#g'hg'h pﬁ%e?llg’?ngs
useful in the invenglastofilmthabitas been theated cdhithi aneleasd anaperial aich ks silicopes, yaxes,

polyethylene, poly ptiu%?gcla ggé, aﬁc? {hz %Hg.e'Phee a%ngive-coated temporary support would then be
processed by the label handling equipment, transferring the adhesive film to the
15  bottom wall of the pocket.

The carrier tape is then wound (either concentric or level windings) about
the core of reel 208 to form a supply roll for storage until the carrier tape is
loaded with components. Alternatively, and as shown in FIG. 6, immediately
after carrier tape 100, is formed, a component loader 210 may fill pockets 112

20 with components 118, cover 120 (Gf included) is delivered from a roll 212 and
secured by an applicator 214 (which is heated in the case of a cover that provides
a heat-activated bond) to the longitudinal edge surfaces of the carrier tape strip
portion, and the loaded carrier tape is wound about a core or reel 216 for storage
or delivery. Carrier tape 100 is advanced by sprockets 209 and 211.

25 In use, the carrier tape is unloaded as shown in the schematic example of
FIG. 7, which illustrates a carrier tape 100 in combination with a robotic
placement machine 218. Supply reel 216 provides carrier tape 100. A stripper
assembly 220 peels cover 120 (if included) from carrier tape 100 around a
stripper block 222, which assists in preventing the stripper assembly from pulling

30  the carrier tape away from its designated path. Carrier tape 100 is advanced by a
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pol ynmet hyl pent ene), ethyl ene/vinyl nonomer copol yners (e.g.,

et hyl ene/ (net h) acrylic acid copol yner and et hyl ene/vinyl acetate
copol yrmer), pol ybut adi ene, pol y(vi nyl chl ori de), polyurethane,

pol yam de, and pol yester (especially polyethylene terepht hal ate).
10 Adhesi ve tapes useful in the invention can be easily prepared. In
this woabasEe, the solvated adhesive sol ution descr ipoTispeadTsous| y
may be applied to the pernanent backing by a variety of coating

et hods I ncl uding igelie, 5024 Bve HeQaired i PR e 8 °¢
roll coating and t rylﬁg a enper at'u re ?g to

120[err] C) and a tAlsrmd( sacgessivesepnguoaént reachesabe dcslrad)pmk-uprpolmmms yolticas to
provi de 15 the adhesive t rier

tapes of the prese m%maP'Bﬁep&P@sr{a*d@Wwéﬁ‘ﬂ?ﬁm&?@°’%|9’ﬁ8£&§%§‘q‘!s ina

sheet _of pol yneri c piRis 184 exdiipleVof dicii@uit Beard @ the appropiidte ichtior Preferably,
reel to forma roIIp Mor'e speC|f|caIIy and with reference tg_othe schemati c

Vi ew f 5FI adhesive d 19 doesnghisansfer o apmpanets 1J8 upon remgval fromithe FASBFG St i ¢
polymer is p f I by

di rect extrusi on (Z"H’g {)y gﬂwﬁ% i matt &[tr{%ﬁ‘efug' dedl ng e%gﬁégévmgbhﬁggﬁtzone
extruder fitted w Tahh&w&h&ﬁtuebﬂmmpénaﬁ or by contl nuous

injection nolding to a nold qr die 204 (whic pal
mat ched mal e and fenal eTH?@é’jle"ttH%PF"% M ‘i]l gdﬂeelectromcs

t her nof or ms the poglel g)é}'d};fah gﬁ?‘ﬁﬁﬁeﬂ&ﬂg%ﬂ%&mﬁtﬂé&dﬁwmﬂoﬁ&t@ny

25 subsequent Shl’l nk upon ¢ ing). The dinensions of the incomn
pol yreric 10 \suth asithémdyyp chips,dntegrated cirpuit thipy Zesitors,renpgciprs, gl §

carrier tape that is to be or ned rms"
and "t her nof or mi ng'? %s%ammg%&g&mﬁaﬁtc Hpyeyer, thecamerﬁﬁes}lh%?use of

bot h heat and presqgmngr% q,g;epédﬁ,]ﬁmgﬂggmmsaﬁﬁu me’%'ketﬂipﬁ,l andfthelike. 30 heat
may be provided by the ld itself, a preheater or, an_extruder (not
- 20- WO 97/ 0354 be present invention has now been described with reference to several

PCT/ US96/ 09741 embodiments thereof. It will be apparent to those skilled in the art that many
15  changes can be made in the embodiments described without departing from the
scope of the invention. Hence, the scope of the present invention shall not be
limited by the structures described herein, but only by structures described by the

language of the claims and the equivalents of those structures.
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shown specifically). In any event, polyneric web 200 is heated sufficiently
to permt thernmoformng. The tenperature to which the polyneric
web nust be heat ed vari es over a broad range (i.e., about

200-370[ err] F) depending on the gauge and type of material that is
bei ng thernofornmed as well as the speed of the 5 manuf acturing |ine.
The "applied prweoonessas s sufficient to pernmit a high quality PCTnsesws7st
replication of the nold or die pattern and may be provided by, for exanple,

t he. force the nold exerts upon webcp@pmghen the nold cl oses or by
t he application of a vacuum that urges the web to deformover a

mal e die or draws the we@hegmbpdiments for whick amenclusiye roperty or priyidege:is claimed
thernoformng). A r%@&éﬁnﬁ%ﬂ%@“ nmof or m ng 10 nold is particularly
y €00

useful. Web 200 is typrca ed after thernoform ng, whi ch can
be acconplished by air capAiflegiblefcamier Rz s1ofage aid deliverp of coniponéntsihvcan

until the thernoplastic polynmer solidifies. . I n general,

t her nof orni ng i s 3a Advaneement mechanism; the,carrieftape COMPHNNE: of ordi nary

skill in the art and is -descry A ok E%ﬁ e lﬂﬁceog?éssl
Encycl opedi a of Pol mer Sci encgpg%glﬂé)nogl ne@rvlﬁﬁg, vgﬁ%’ﬁ , ssecond |ﬁﬂcl)en,
publ i shed by John WitbpesorficeSons, 1989, which di scusses different

t her nof or mi ng processes_and. t use of | -fed, sheet-fed,

sl e extrusi on, and cont | ni5g Bty of aligngspeielor puryi S GRPOBHE fiss
can be enployed to rraiseing SRicdd Borgahd tAp pbrl&Fand opening through tHetp supfasdt | on,
as can different thernoformng tools that are described in'the 20

t echni cal |it er atbur dherenficwhegein ¢ach pocket-epmpeiseshd rot ary devi ces, these

devi ces bei ng avai l abl e fagar ' j . .09
t echni ques such as matched nol d (B aﬂggﬂ%‘%gndér/\g?ﬁgﬁé‘gi@%ﬂ%%&b%% ng,
basi ¢ vacuum f or m nglowawdrdiy feeis tiiecstfip postiog; and The advancenent

hol es are subsequently forned in a,separate er.atijo such as
punchi ng by punch 206. 25 ) t%ﬁggs‘il?%‘&rﬁ!%&}é%%“%%‘g%“‘?w
prepared, the adhesifygn fRYpobiRs;AR@! i €d to the bottomwall of the
pockets by a variety of techniques (schematically .- illustrated in
the drawi ngs as Btation 207) (Cheneripressuseiseasitive adigsiverpmprisiog  thermoplastic
bottomwall, ink jet .01 06, WE i [.f vt gjggge@ LS. provi ded in
the form ofdag{ﬁhg}dﬂé% ape s?téc %grsn \{lzﬂlo(g?le escrr%gedhgwg\?e, t he
tape may affixed to cofmponentiBdthe pbeket.om wal | of the pocket with a |ayer of
adhesive (such as a high tack acrylic
So1. St

2. A flexible carrier tape according to claim 1 wherein each pocket

20  comprises: _

(i) four side walls each at generally right angles with respect to each
adjacent side wall, the side walls adjoining and extending downwardly from the
strip portion; and

(ii) a bottom wall adjoining the side walls to form the pocket.

25
3. A flexible carrier tape according to claim 1 wherein the bottom wall

of each pocket includes an aperture formed through the bottom wall.
4. A flexible carrier tape according to claim 1 wherein each of the
-30  pockets is essentially identical and are equally spaced along the strip portion.

24
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WD 97/ 03545

PCT/ US96/ 09741 adhesive) or with an adhesive transfer tape (such
as #927 Hi gh Tack Adhesive Transfer Tape from 3M Conpany or #9415
Doubl e Coated Tape from 3M Conpany) . It is also
possible to provide the adhesive as a pre-fornmed filmthat can 5 be

applied to thevdotdsssw wal | of the pocket using equi pnent conperusssmelsty
enployed in the labeling industry to apply a | abel to the bottom of a

shal-1 ow, recessed pocket. In this instance, the solvated adhesive
sol ution descri bed previously may be applied to a tenporary support
rather than a permanent Sbak Rexibje carrier tape perording fol claimi hyherein the plwity of

descri bed above for ar. n_ adhesi ve tape. ' enpaor.ar upport
may be a rel ease | ipr?glge%?}ﬂ lh@%gﬁoée §8P3?8F8§$’+?3(°§'“5‘m?88?‘§°g¥?%\%“§ﬁ‘§ ag?r}étﬁe

pol ypr.opyl ene) or pengneef thé stfip pertionpol yet hyl ene terephthalate) film or a
paper or plastic filmthat has been treated with a rel ease materi al

such as siliconds, waxes, fluorocarbons, and the |ike. The
adhesi-ve- coat ed tenporagy sSHAM sl . hmﬂ,{ e

| abel handling equi prrentr6', Atsr ansterri %ﬂgt e aﬁ‘ggmvnélf“f m @Egﬁg?ﬂﬂgb
bottom wal | of the firstahkdsecond parailel longitudinal edgecsurfaces andrat least@ne of thiaedgenound
(either concentric or. level w ndings). abqut the.core of reel 208 to
forma supply rol | SHeeCigheS Brmy 8r Rutspace poies fot REeiiRE e atvangesmest

W th conponents. Amh&hdhisii.vely, and as shown in FIG 6, immediately

after carrier tape 100, is fornmed, a conponent |oader 210 may fill pockets
112 20 with ¥onponents 118, cover 120 (if included) is delivered froma

case of a cover that pr qu e alid Uk oighdhe 61 YlhERil f BigFTRL 1 7°

| ongi t udi nal edge gwﬁgamupg@tbﬂhﬁmﬂbﬁepMe strip portion, and
the | oaded carrier tape is wound about a core or reel 216 for storage
or delivery. Carrier tape 100 is advanced by sprockets 209 and 211. 25

In use, the carrier tapg iAsﬂéﬂBie%ﬂ%@%agg gé&%%&?&io%laﬁrﬂ?uﬁﬁ%ﬂ&%ﬂerﬁ&ﬁﬂmce of

FIG 7, which illustrates a carrier 100 Tn conmbination wth a robotic
pl acement machi He Zlatonsbipekcopelymepagnpnisessrepratinglloaks of styrgpeandogpeating

stri pper assb @an over 120 (if included) fromcarrier
tape 100 around a bl Ltya@ r p%%grt ock 222, which assists in preventing
the stripper assenbly frompulling 30 the carrier tape away fromits
designated path. Carri b, tAaﬁ)e%b}eocgrrté ta%(ej\égc%(r:cﬁrgg ttc%la?m I wherein the thermoplastic

-22- :
elastomer block copolymer is selected from the group consisting of styrene-

20  ethylene/propylene-styrene block copolymer, styrene-ethylene/propylene-styrene-
ethylene/propylene block copolymer, styrene-ethylene/butylene-styrene block
copolymer, and blends thereof,

10. A flexible carrier tape according to claim 1 wherein the adhesive further

25  comprises a tackifying resin.

11. A flexible carrier tape according to claim 10 wherein the tackifying resin
is present in an amount of less than 10% by weight, based on the combined weight
of the thermoplastic elastomer block copolymer and tackifying resin.

30

-25-
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PCT/ US96/ 09741 sprocket 224, to nove the carrier tape toward
robotic placenent nachi ne 218. As each successi ve conponent reaches
the desired pick-up point, the robotic pl acenent machi ne grasps the
conponent (either manually or by suction) and pl aces it, for

exarnpl e, on avwgénessds board in the appropriate |ocation. Preperusicnsr4r 5
adhesive 119 does not transfer to conponent 118 upon renoval fromthe

carrier ~tape, by3hi abyible chrfieFBadhcchiitlg th laink ¢ wherirTke adliess firther
there is no visible adhesi ve resi due on the conponent.

The carrier tapes ofomprises aliquid rubberare particularly useful in the

el ectronics i ndustry for transporting and delivering surface nount
el ectroni c conponents 10 such as nenory chips, integrated circuit

chips, resistors, connectirA flesiblelcaririer fapesccording to clapm $2 whereingthe iquiditubberis ,
gate arrays, etc. However, the carfier t

b d . 4LO,
transport ot her éonﬁmmnh%fl%m%@%ﬁfyﬂa @tgﬁagpt%ﬁﬂ'q%dl“?ﬂ.wf
The present inventi %tﬂ&ﬁoﬁlﬁéﬁ%@a@&nﬁiﬁﬁﬁﬁﬁ Bsifdiyel tnd RE F«?lﬁd‘ﬁfbbé@ sever al

enbodi nents thereof. It 'w e apparent to tthose skilled in the art that
many 15 changes can be made in the enbodi nents descri bed w thout

departing from the 14, AJERBE cBliel A5 ;%x@gtg@a; ? Wbreir thE R GRE ffdned N1

present invention shall structures descri bed

herein, but only by comptises apliostosslinkingagehty t he | anguage of the
clains and the el(aui val ents of those structures.

15. A flexible carrier tape according to claim 1 wherein at least one of the
pockets contains a surface mount electronic component.

16. A flexible carrier tape according to claim | further including a cover
15  releasably secured to the top surface of the strip portion, extending along the strip
portion, and covering the plurality of pockets.

17. A flexible carrier tape according to claim 1 wound about the core of a

reel.
20
18. A flexible carrier tape according to claim I wherein the adhesive
exhibits a peel adhesion of about 20 to 200 grams per linear inch width to the
component.
25 19. A flexible carrier tape according to claim 18 wherein the tape exhibits a

peel adhesion of about 50 to 140 grams per linear inch width to the component.

20. A flexible carrier tape according to claim 18 wherein the tape exhibits a

peel adhesion of about 20 to 200 grams per linear inch width after dwelling in

26~
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PCT/ US96/ 09741 CLAI V5

The enbodi nents for which an exclusive property or privilege is clainmed
are defined as foll ows: 1. Aflexible carrier tape for
storage and delivery of conponents by an 5 advancenent nechani sm the
carrier tape oyU®idasdsng: (a) a strip merisssnoRevi ng
a top surface, a bottom surface opposite the top surface;

(b) -a plurality of hﬁg{\?ﬂh i q,g%gq%ﬁr% he

pocket s bei ng space%l“a ong ﬁ?@?ﬁ%%&??%%%ﬁ%gm gt rougﬁ{ht he top
surface 10 t heremflitiomher ei n each pocket conpri ses:

(i) at least one side wall adjoining and extending downwardly from
the strip portion; and (ii) a bottom wal |

adjoining the at |east @le Asfletible\Grier t4pe according to dlahnM Wheein ttkdimpoadiican 15

(c) a non-pressure sensitive agihesi ve conpri si Eg, a thernpplastic
5  be removed from the pocket without the adhesive transferring to the component.

22. A flexible carrier tape for storage and delivery of electronic components
by an advancement mechanism, the carrier tape comprising:
(a) a strip portion having a top surface, a bottom surface opposite the
10  top surface, and first and second paralle] longitudinal edge surfaces, at least one of
the edge surfaces having a plurality of equally spaced through holes for receiving the
advancement mechanism; and
(b) a plurality of aligned pockets for carrying the electronic
components, the pockets being equally spaced along the strip portion and opening
15 through the top surface thereof, each pocket comprising
(i) four side walls each at generally right angles with
respect to each adjacent side wall, the side walls adjoining and extending
downwardly from the strip portion; and
(ii) a bottom wall adjoining the side walls to form the
20  pocket; and
(c) a non-pressure sensitive adhesive on the bottom wall of the
pocket, wherein the adhesive inherently displays sufficient adhesion to the component
at room temperature to retain the component in the pocket.

25 23. A flexible carrier tape according to claim 22 wherein the adhesive
comprises a thermoplastic elastomer block copolymer.

24. A flexible carrier tape according to claim 23 wherein the thermoplastic
elastomer block copolymer is selected from the group-consisting of styrene-

30  ethylene/propylene-styrene block copolymer, styrene-ethylene/propylene-styrene-

27-
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el astonmer bl ock copol yner on the bottomwall of the pocket for retaining a

conponent in the pocket. 2. Aflexible carrier tape
according to claim| wherein each pocket 20 conpri ses:

(1) four side walls each at generally right angles with respect to each
adj acent side wall, the side walls adjoining and extendi ng downwardly from
the”’ (ﬁ”@rtlon and (i) a |rorosssesadl

adj oi ning the si walls to formthe pocket. 3. A

flexible carrier t é%gmq, JR cg#a*rggr s‘%ﬁgﬂ tiGlelsrené@idck

of each pocket |nc per ure torned t he bottom wal | .
4. A flexible carr |cepolym,earﬂdﬁmdsjuhago£o claiml wherein each of the 30
pockets is essentially identical and are equally spaced along the strip

porti on. - 24- WO
97/ 03545 25. A flexible camer tape according to claim 22 wherein the adhesive
PCT/ US96/ 09741 F

| exi bl e carri ,r ta ording to
cl ai m 1 wher ei n 5t hexhibitsrapeek aghesion ofahout 20 g0, 29Q.grams per| 'ﬂB’é’é‘&ﬁ’d’f‘&?& ﬁﬂﬁ one
al i gned col urm of RBRisGest tﬁffﬁg&qi Pﬁ gk?thk li6mponent when!tR& Edrhpdaknt is¥@mdbéd P
portion. R feX| e carrier tape according to claim
| wherein the st r i fropothe pockehas first and second parallel
| ongi tudi nal edge surfaces and at | east one of the edge

26. A flexible carrier tape according to claim 22 wherein at least one of the
10  pockets contains an electronic component.

27. A method of retaining a component in a pocket of a carrier tape for
storage and delivery of components by an advancement mechanism, the method
comprising:

15 (@) providing a carrier tape having a pocket which includes a bottom
wall;
(b) applying an adhesive to the bottom wall of the pocket for
retaining the component in the pocket, wherein the adhesive is a non-pressure
sensitive adhesive that comprises a thermoplastic elastomer block copolymer; and

20 (c) bonding the component to the adhesive.

28-
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surfaces includes a plurality of equally spaced holes for receiving the

advancenent mechani sm 10 7. Aflexible carrier
tape according to claim1 wherein the adhesive has a st orage nodul s
greater than | x10[err] Pascal s. 8. Aflexible carrier tape

according to claim1l wherein the thernoplastic 15 el ast omer bl ock
copol ynmer conpwod9esssepeati ng bl ocks of styrene and repeati NnGor/use6n9741

bl ocks of a rubbery el astoner. 9. Aflexible carrier tape
according to claim1 wherein the thernoplastic el ast omer bl ock
copolyner is selected fromthe group constéing of styrene- 20

et hyl ene/ propyl ene-styrene bl ock copol yner, '

st yrene- et hyl ene/ propyl ene-styrene- et hyl ene/ propyl ene bl ock

copol ynmer, styrene-ethyl enel butyl ene-styreng 2? copol yner, and

I I er tape according to

bl ends. t her eof . 10. Afle
claim| wherein the adhesive furtj@e#. >
11. A flexible carrier tapmpaccorg
resin - IS present 1 n aQ._z
t he conbi ned wei ght ¢
and tackifying resybo
-25-
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PCT/ US96/ 09741 12. Aflexible carrier tape according to
claiml wherein the adhesive further conprises a |iquid rubber

13. Aflexible carrier tape according to claim 12 wherein the |iquid rubber
IS 5 present in an anmount of |ess than 20% by wei ght based on the
conbi ned wei g the thernoplastic el astoner bl ockcfosgloviger and
the liquid ruE{)OHmM 14. A flexible carrier tape according
to claiml wherein the adhesive further conprises a

phot ocr ossl i nki ng agent. 10 : 2/4 15. Aflexible carrier
tape according to claiml1 wherein at | east one of the pocket s
contains a surface nount el ectronic conponent. 100 16. A
flexible carrier tape according to claiml further ip€luding a cover 15
rel easably secured to the top surface the strip gfortion, extending al ong

the strip portion, and cover)
17. A flexible carrier tape pac
reel . « 20
claim| wherein the adhesiv¢©O
to 200 grans per linear inc dth to the .119
19. Aflexible carrler1, - ordin | ai m 4@
a peel adhesion OfNgpout 0 grdg per linear inch wwdth to
t he conponent. 20. flexibl-gdecdrriettBape according to
[ [ts a Je@l] adhesion of about 20 to
after dwellti? ng |na’:108

the pIurallty of pockets

myund about the core of a
i qr tape according to

eel _aqpgsi on of about 20
gOnponent . 25
erein the tape exhibits

200 grans per linear inch wjd

114~

o 0 O
o 0 O
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PCT/ US96/ 09741 contact with the conponent for a period of at | east
7 days under anbi ent condi tions. 21. A flexible
carrier tape according to claim1l wherein the conponent can 5 be

renoved fromthe pocket w thout the adhesive transferring to the conponent.
22. A flexibl ewoamssag tape for storage and delivery of el ectmm“
conmponent s by an advancenment nechanism the carrier tape
conpri si ng: (a) a strip portion having a top
surface, a bottom surface opposite th&/4 10 togE§urtace, = (rst and

second parallel |ongitudinal edge surfaces, at t he
edge surfaces having a plurality of equally spacd through DI
receiving the advancenent nechani sm ang

(b) a plurality of aligned pockets for carrying

conponents, the pockets being equally spaced al of on and
openi ng 15 through the top surface thereof, gach pocket @gg

(i) folir side walls each at generally right angl§s with regyect to
each adjacent side wall, the side walls adjoi ning

downwardly fromthe strip portion; and (i)
a bottomwall adjoining the side walls to form tQ&E pocket; and

206
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pocket, wherein the adhesive inherently displays sufficient adhesion to the

conponent at roomtenperature to retain the conponent in the

pocket . 25 23. A flexible carrier tape according to claim 22

wherein the adhesive conprises a thernopl astic el astoner bl ock

copol yner. 24. A flexible carrier tape according to claim

23 wherei n t heyg $sa8ap! astic el astoner bl ock copol yrerrussoeriect ed

fromthe group consisting of styrene- . 30 et hyl ene/ propyl ene-styrene

~ bl ock copol yner, styrene-ethylene/propylegiistyrene-

-27- WD 97/ 03545 '

PCT/ US96/ 09741 et hyl ene/ propyl ene bl ock copol yner,

styrene- et hyl ene/ but yl ene-styrene bl ock o copol ymer, and bl ends

t her eof . 25. Aflexible garrier tape according to claim

22 wherein the adhesive 5 exhi bjits-g peel adhesion of about 20 to 200

grans per linear inch wwdth to the spnponent but does not transfer

to the conmponent when the conpone 0 fromthe pocket.

26. Aflexible carrier tape accor-ing(’“\‘ i ;22 wherein at |east one of
jonent .




27. A nethod of retaining a conponent in a pocket of a carrier tape for

storage and delivery of conponents by an advanc Lsm £4 he net hod
conpri si ng: 15 (a) providing EE @%x‘ll}a‘ﬁe aving a

pocket which includes a bottom wal | ; ngé (b)
appl ying an adhesive to the bottomwall of the ps¢két r
ey o

»‘u‘i’j‘r\i
retaining the coannt in thgﬁw henpihsei ve i s GQE9
non- pr essure sensitive adhesi reONPri ses a t hernopl astic
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for retaining a component in the pocket.

A flexible carrier tape for storage and delivery of components by an advancement mechanism, comprises a stnp porﬁon' (102), a
plurality of aligned pockets (112) spaced along the strip portion for carrying the components, wherein each pocket (112) includes a bottom
wall, and a non-pressure sensitive adhesive (119) comprising a thermoplastic elastomer block copolymer on the bottom wall of the pocket




