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Appl i cation 560/ 821,944, filed August 9, 2006. BACKGROUND The present
invention relates to carrier tapes for storing el ectronic surface nount
conponents. In particular, the ﬁresent invention relates to carrier tapes
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Conventional carrier tapes typically include a self-supporting base portion that
carries the component, and a flexible cover tape that aids in preventing foreign matter
from deleteriously affecting the component. The cover tape is typically sealed to the base
20 portion with a sealing apparatus, and is progressively peeled away from the base portion
just before the robotic placement machine removes the component from the carrier tape.
However, a common issue with carrier tapes is that the bond between the base portion and
the cover tape needs to be sufficient to prevent the cover tape from prematurely
delaminating from the base portion, while also being weak enough to allow the cover tape
25 to be readily peeled off from the base portion without requiring excessive removal forces
or generating undesirable vibrations. As such, there is a need for cover tapes that exhibit

suitable bond strengths to base portions and are also easy to remove when desired.

BRIEF SUMMARY
At least one aspect of the present invention relates to a cover tape for use with a
30 carrier tape. The cover tape includes at least one tear-initiation feature extending through

a lateral edge of the cover tape, where the tear-initiation feature at least partially defines a



predeterm ned direction of tear to initiate a tear along portions of the
cover tape. In one enbodinent, the at |east one tear-initiation features
has an arwoave/®mspe. | n anot her enbodi nent, the at | ea®CTAs2007/075382
tear-initiation feature is fornmed by cutting through the filmfroma top
surface of the film5At | east one aspect of the present invention also
relates to a nethod of form ng cover tapes. The nethod involves cutting at
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enbodi nent of the present |nve o) 15FIG 2A 1s a top perspective view of

a segnentcowfr tapasovide rmﬂl;mi mifolivbsacutamg atdeast apetradkli@o 2m fom 4 fopt maew of a

segnent of the f th rrier FI G 3| aflo di ggr am of
2 oot hod rtafeii ey SR PR pEaes T hffin gy sstand uhicsistuh el ogr aph
taken of (fe ﬁﬁﬁearpptﬁlpgea&féﬂb@hﬁmﬁmottﬁ@gecbﬁu bt k@fack @R tHY @ign, hpd med after an
adhesive strip was applied. 20FIG 4B is a top view photo raph taken of a
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rTU|tI-|ay[ﬁ{ckfl | m f ormed pursuant to the nethod shovvn in 25FIG 5.
FIG 7 is atop viewof an alternative nmulti-layer filmfornmed pursuant to

the method shown in FIG  Brirr DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a carrier tape of an embodiment of the present
invention.
15 FIG. 2A is a top perspective view of a segment of a cover tape of the carrier tape.
FIG. 2B is a top view of a segment of the cover tape of the carrier tape.
FIG. 3 is a flow diagram of a method of forming the cover tape.
FIG. 4A is a top view photograph taken of a cover tape containing a tear-initiation
features formed after an adhesive strip was applied.
20 FIG. 4B is a top view photograph taken of a cover tape containing a tear-initiation
features formed before an adhesive strip was applied.
FIG. 5 is a flow diagram of a method of forming multiple cover tapes in a
simultaneous manner.
FIG. 6 is a top view of a multi-layer film formed pursuant to the method shown in
25 FIG. 5.
FIG. 7 is a top view of an alternative multi-layer film formed pursuant to the
method shown in FIG. 5.
FIG. 8A is a side perspective view of a wound-up roll of cover tape that illustrates
an alternative method for forming tear-initiation features.
30 FIG. 8B is a front perspective view of the wound-up roll of cover tape.
FIG. 9A is a top view of a multi-layer film formed pursuant to the method shown

in FIG. 5, where the multi-layer film has a first alternative “U”-shaped feature.



FIG 8A is a side perspective view of a wound-up roll of cover tape that
illustrates an alternative nmethod for formng tear-initiation features.
30FI G 8BvD=o@s/R21838t per spective view of the wound-up r@C/uskoocovss2 t ape.
FIG 9Ais atop viewof a multi-layer filmformed pursuant to the nethod
shown in FIG 5, where the nulti-layer filmhas a first alternative
"1r-shaped feature. WO 2008/ 021833PCT/ US2007/075382 FIG 9B is a top view
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FIG. 15A is a top view of a multi-layer film formed pursuant to the method shown
in FIG. 5, where the multi-layer film has a “U”-shaped feature with a linear apex portion

15 and linear trailing ends.

FIG. 15B is a top view of a multi-layer film formed pursuant to the method shown
in FIG. 5, where the multi-layer film has a “U”-shaped feature with a linear apex portion
and curved trailing ends.

FIG. 16 is a cross-sectional view of a cover tape having recessed portions.

20 While the above-identified drawing figures set forth several embodiments of the
invention, other embodiments are also contemplated, as noted in the discussion. In all
cases, this disclosure presents the invention by way of representation and not limitation. It
should be understood that numerous other modifications and embodiments can be devised

by those skilled in the art, which fall within the scope and spirit of the principles of the

25 invention. The figures may not be drawn to scale.

DETAILED DESCRIPTION
FIG. 1 is a perspective view of carrier tape 10, which is a convenient system for
storing and transporting electronic components. As shown, carrier tape 10 includes base
portion 12 and cover tape 14, and is disposed in a coordinate system that includes lateral
30 axis 16x, longitudinal axis 16y, and vertical axis 16z. The directional orientations are used

herein for ease of discussion, and are not intended to be limiting.



FIG 16 is a cross-sectional view of a cover tape having recessed portions.
20Whi |l e the above-identified drawing figures set forth several enbodinents
of the i rnwermesan183st her enbodi nents arc al so cont enpl at edT/tssomorsd2i n t he
di scussion. In all cases, this disclosure presents the invention by way of
representation and not limtation. It should be understood that numerous
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offset along vertical axis 16z. Cover tape 14 also includes bonding portions 32a and 32b,
and medial portion 34, where medial portion 34 is laterally disposed between bonding
portions 32a and 32b. Bonding portions 32a and 32b are the portions of cover tape 14 that

20 are adhered to perimeter surface 18 at edge portions 22a and 22b, respectively. Medial
portion 34 is a central portion of cover tape 14 that is configured to be peeled back as
shown in FIG. 1 (i.e., separated from bonding portions 32a and 32b) for access to pockets
20.

Cover tape 14 also includes a plurality of tear-initiation features 36, which, in this

25 embodiment, are arcuate-shaped slits extending from top surface 28 toward, and typically
through, bottom surface 30 at bonding portions 32a and 32b, and are situated at
intermittent locations along longitudinal axis 16y. Tear-initiation features 36 allow medial
portion 34 to be readily peeled from bonding portions 32a and 32b, without requiring an
excessive amount of removal force. When the cover tape 14 is peeled back from

30 perimeter surface 18 of base portion 12, bonding portions 32a and 32b respectively
delaminate from edge portions 22a and 22b of perimeter surface 18 until the peel

intersects tear-initiation features 36. At this point, cover tape 14 starts to tear and the tear



surface 28 and bottom surface 30, which are opposing maj or surfaces of
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25 adhesive release coating), an anti-reflective or glare-reducing coating, and other coatings
and combinations of coatings. Topcoat layer 38 may also be a protective layer that
protects the cover tape 14 and retained electrical components during storage and
transportation. Suitable materials for topcoat layer 28 include weathering and abrasion
resistant materials, such as polyurethanes, cross-linked materials (e.g., cured acrylates and

30 epoxies), silicones, silane-conforming materials, and combinations thereof. While topcoat

layer 38 is shown across the entire top portion of core layer 40, topcoat layer 38 may



made el ectrically conductive or static dissipative by conpounding materials
such as carbon black or netals into the polyner filmmterial that forns
core | ayew04008/021833 Topcoat |ayer 38 is optionally proecuas2@7ontyst op face
28 of cover tape 14. Topcoat |ayer 38 nay be or may include a static

di ssipative (SD) coating, LAB (i.e., an 25adhesive rel ease coating), an
anti-reflective or glare-reducing coating, and other coatings and
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Adhesi ve tapalps 44a and 44b arc fil mbased strips of adhesive materials
Lhat e bondeyt pOLSME BeE Y aLbendne Pt ons. i g 02e,
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and 22b of base portion 12. Suitable materials for
20 strips 44a and 44b extend along longitudinal axis 16y, and are the portions of cover tape
14 that adhere to edge portions 22a and 22b of base portion 12. Suitable materials for
adhesive strips 44a and 44b include pressure sensitive adhesives and heat-activated
adhesives (e.g., ethylene vinyl acetate copolymers). Upon assembly with base portion 12
(shown above in FIG. 1), adhesive strips 44a and 44b adhere bonding portions 32a and
25 32b of cover tape 12 to edge portions 22a and 22b of base portion 12.
As further shown in FIG. 2A, cover tape 14 includes score lines 46a and 46b,
which are lines of weakness formed in bottom surface 30, and which extend through
bottom coating 42 and partially into core layer 40. Score lines 46a and 46b are disposed
laterally adjacent to adhesive strips 44a and 44b, respectively, and extend along
30 longitudinal axis 16y. In an alternative embodiment, score lines 46a and 46b extend

partially into core layer 40, but are formed before bottom coating 42 is secured to core

layer 40. As such, in this embodiment, score lines 46a and 46b do not extend through



adhesive strips 44a and 44b include pressure sensitive adhesives and

heat - acti vat ed adhesives (e.g., ethylene vinyl acetate copolyners). Upon
assenbl y wotzhosmaesss3porti on 12 (shown above in FIG 1), &dhaseag/03i3s: ps 44a
and 44b adhere bondi ng portions 32a and 2532b of cover tape 12 to edge
portions 22a and 22b of base portion 12. As further shown in FIG 2A
cover tape 14 includes score |lines 46a and 46b, which are |ines of weakness
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al ong 30longht wudfacaB0.axi s 16y. In an alternative enbodi nent, score |ines

46a and 46b extend parti al intg.core |la 40, but _are formed before
bot t om coat i ngASzLSBm.Wé1 lg&l@r%% S@Bred&eé“f?%v@f shgygn %’H@%}(?qeﬁ?@gs§r%nbodi ment ,

score i ; g
Tear?ini??%Pé%ﬁa%ggpﬁgggg%gﬁgkﬁgﬁ%ﬁﬁﬁy%%g%ygg%%g%%ﬂﬁggggﬁ%@?pgéygnﬁayer 40,

and bot t dmespaks agsdld, wiendhewehofh@wer tape & cuah® sstrapacat@nandi4np, ter f ace 28
and bottaom surface 30. /As shown. i FI 2 score, |.i nes .46a and 46b (shown
o P GAERITHAEST S peet Sl Bhtion Sy nfey (4 et AR a0l BomRus. vo
Strips 44@.a0d 4480 ThHs HARMBIMG e IR BLA RS dindSoRisRSeh hnd WhERo t he tear

of cover tape 14 reaches score |ines 46a and 46b, the force required to
peel nedilanggpdircitbraifetsght yequediped dorexceed the tear force of score |ines
46a,and 46b. The.strength .0 dhesi.ve bond at,bondin rtions 32a and
395100 1 onger ot PELFT YRR Erd T dEBER el RRleR 3 ORI RIS bfer “homn

in FIG 2Rged sfovenapd 84 io0pbifite flteta By indGr@xiaend digposad hier hatfesivalstripdgas of
cover tape 14 to points laterally inward that are disposed over, adhesive
strips 4484448 This keeps covrieaps 14 avdereddpdbasupoitieh bt-a@d redusaside psk of on 12,
and reduc | sk.: . I t.al el 4 emat ur e
poi nt i n Py oA 4 e auafR LR phamAf AR i, GRS il Sordolt S o

f eat ur es tBmspdradiodp Tet-initidtemsfeatures G6ratsol dones itéacancbrd Ghed 40aldndriébes ve t he
structural integrity of cover t To obtain access to pockets 20

e 14.
of se pBFECNGr ﬂ%“%%%%hﬁﬁﬁﬁgh@ﬁgﬂf¢$@$1&), a renoval force is applied to

medi al  por ti onr34hh EQYE o fREts 28 -0f DRSO 1 B sh¥wHEpHRNAFIEONDL NT
portions 32a and 32b from edge portions 22a and 22b of base portion 12,

t her eby pembvaldorwevesppliape hddihl pmtiasde oporver tipe 12. Abisrieprby dabeddsoy ar r ows
48a. Continyed 20appl,i,cat i f the renoval ,force. causes further. de-bonding
inti 1 ¢ hdoBHER iPBiEaes LS P gt PEFoeat i OR PaT MBI IR ong

| ongi t udigalin@&dver HBY¥ 14 from bas¥BBRicnNE R} refcRBENESarfRRM48aNiCohahiQN feat ures
36, the peel then follows the arcuate shapes of tear-initiation features

36, 2Q her epylieasipneg therempeel forcgtcansgh fythenderbandingwintd thepead eeackes the fisbver
tape 14 as%% &‘%E r%%ﬁ{ih%{? fe%¥urg%%é)%n4%%g%tlmﬁﬁf%ﬁe]h6§/eel reaches the end of
| eatu , C t

25tear-inrtiation fes er “tape h begins to tear in the

same directi orwasn thegctinaidhchgaptigesionifcite@k 36tht badlitigh foledsiftRrdfite as
represented by arrows 48c, Continued_ application of the remval force
causes t HBaRAf foaginidatiinfertyirs 3Gnthereby maving the geclggralijdnward toward the

center of cover tape 14 as represented by arrows 48b. When the peel reaches the end of

25 tear-initiation features 36, cover tape 14 then begins to tear in the same direction as the
trailing edges of tear-initiation features 36, as represented by arrows 48c. Continued
application of the removal force causes the tearing to continue until score lines 46a and
46b are reached. Because score lines 46a and 46b have lower tear strengths, the applied
removal force then causes the tear to follow score lines 46a and 46b, as represented by

30 arrows 48d. This separates medial portion 34 away from bonding portions 32a and 320,
while bonding portions 32a and 32b remain adhered to base portion 12.



46b are reached. Because score |ines 46a and 46b have | ower tear strengths,
the applied renoval force then causes the tear to follow score |ines 46a
and 46b, w6 2neessent ed by 30arrows 48d. Thi s separ at es PogdiSado7/pos382 on 34
away from bondi ng portions 32a and 32b, while bonding portions 32a and 32b
remai n adhered to base portion 12. WD 2008/ 021833PCT/ US2007/ 075382

FIG 3 is a flow diagram of nethod 50, which is a suitable nmethod for

forni ng cover Elﬁpélamﬂ0w1@ﬁ@mf Meghadord, siichrie p seieblemehed Sor fggningnd
Il fdn|
ini tially..lgve e‘éﬁ? AQE 4 yer lago '@Hﬁlk ug %%c}’ sfdol 41 afi g &de}qu(lh}?&@e )’r(ifn_gh

t opcoat layer core coatin
| ayers Ofth@ﬁm&[-ldyalpﬁlniéf coayr tage flcbl(mdopdfbaala\yaxr_’i&byredﬁydmnmrdshottﬁﬁuch as
co-l am nati on chnl g}es (e.q. oextru5| d wet castin deposi tion

t echni quea(iRg &), (SR T:l%?alﬁ‘}’?’i@% ST Epat PRy PQ%W@U‘@%IF% Gfrrpgmnners,

combg nat i Qs ¢ é@faﬁﬁfla‘uon techn-lr %" édeﬁﬁ?ﬂgnsfaﬁﬂtv%t%%tﬁl s)?ﬁgpo%ﬂr%ﬂ cut into
the lateral edges of the mul er filmof cover tape 1 romtop surface
28 (st ep teehniquesfag. nganoeamatmlgs amcb&puannmgmchmqses,%&nﬂrcombtnapiomm'élaoé 28
reduces the a unt .of .debris nt api nati.on op, surf

Or educi ng. t helAuRCHiondai B Rars M ot BRaRe ke Beier g Gr buuHRELERY | o
equi prentofusest thi REROmGESY ﬁIrfaTc@QS (Kép $9. NRBRINRAErLiANialién features 36NER

tear-initiation features 36 are forned, score |ines 46a and 46b are then
cut i nto tepveiface aZ|8 ée@wes thgreniswnt efrdebris f:@mémg@tl(ns o o5y facBet digrebyscor e

lings 46a and 46 extend thro | ayer or . to er 38,
B s e L S
debris copblagvaakpOnm Q,rbatg@porsluﬁflace 28. In an alternative enbodi nent, score

| i nes extend t hrough topcoat |ayer 38 and into core layer 40. In this
embodi nent, t Henesdep anttipfers fegiualseift arp fprmed ojsorsqlies ¢6a pid 46l Hethenm@k bot t om

surf ace %Eto C\ébé] }f? Eém%%tt%m u?i%cé"" & Sﬂﬁos@e%‘?gaﬁg Vfte liRed 16 B0 ABE gghown in

Fl G 3, eps erna orne I'n an opposite order
(i.e., culot s;cten@thlro@&oﬂtﬁhyaﬂ@ cﬂr&bpqmat layerZIBl; scoteitihdsripatadrtéb nialyibatcuon

f eat ures in a sybstanti.all i_mul t anequs. manner ce
teai i ni tr%{% bB‘ﬁOTflé‘élif%Fre %h%éorgﬁ%%é chris ceutagpnatioR enAeh Suface £8r %@
adhesi ve a‘%fdaﬂ%e éﬂﬁoﬁﬂﬁnﬂﬁ&ré‘hﬁes‘ é&@éhdct%hgﬂ tdi;%é% 15’59%? BQ ﬁh& Wb aGe l%%r ab.

bondi ng portions 32a and 32b (step 5 Is may be perforned wt
st andar d Ihams aabbdimept, dloessre limp layd cmg] uad Itmzssuwkcst?&? rqblscr 4dean lmmtdnﬂwaaaé ter

tear-initjation feat are f al.s S con natlo 25¢ hat
oy ot nert SWRTHER 1 SRtyar? AfrBed B ol fsr g e SESuR & ERE Arens ShEH yi ng
adhesi ve st hhpsitdiaivanc éféané@m%tcg@mlwra eeBQut sebietlinB@4éLald4dbi grioat i on
features 36, frombottom surface 30, after ap Ugtﬂadhem ve strips 44a and

44b2Qushede ca@ﬁééwemﬁam@rfeatrurqsmL@hn f ealstantiphl Y@Jm néaugmpnasr. 36, and out
of top surf aC%% ‘t ar %1219!)1?%2181[1'%5}%521 fdl lcg?eqei\l § 4§a é)glt4éb rg%loqﬁlehoé)dh%é{ é ace 28,

where it may pote &8s ANy seat 0es “of - t he
tape 30s esahpsr@aaq& Mpﬂ'&f@ttheﬁr tuagad (ﬁﬁcabd)tﬂgn @d*f@ﬁlmett Bbﬂidlﬁ)@pcﬁ'ﬂ@nﬁm Adiz2ont o

bottom surface 30 after ] o ] ]

(step 58). This may be performed with a standard lamination process. Applying adhesive
strips 44a and 44b after tear-initiation features 36 are formed also reduces contamination

25 that may otherwise occur if tear-initiation features 36 are cut after applying adhesive strips
44a and 44b to bottom surface 30. Cutting tear-initiation features 36, from bottom surface
30, after applying adhesive strips 44a and 44b pushes adhesive material through tear-
initiation features 36, and out of top surface 28. This also pushes film debris out through
top surface 28, where it may potentially collect in the guides and sealing shoes of the tape

30 sealing equipment. Thus, coating adhesive strips 44a and 44b onto bottom surface 30 after

tear-initiation features 36 are formed from top surface 28 (or from bottom surface 30)

reduces the risk of producing contaminating debris. Additionally, application of adhesive



tear-initiation features 36 are fornmed fromtop surface 28 (or from bottom
surface 30) reduces the risk of producing contam nating debris.

Addi t i onawDyposapm3dcat i on of adhesi ve WO 2008/ 021833PCTPUSABRN707H882
strips 44a and 44b after tear-initiating features 36 have been fornmed wll
encapsul ate within the adhesive strips any fil mdebris deposited on bottom
surface 30 when tear-initiating features 36 were forned. After cover film
14 i s forsHis,44atand 44b pler tsEanvting fassyes Hohaviedsen forpgd mall casapeylpiccal
5conponent . : : s ) far i Ji t abl e
seal | ng. oy SHEYE PLARE B BREKE: SerrhlachRy o oML ERbn sElpd Py ich et e

syst ens doitiagng featurys Bvaededbingedt r om | smeca USA, Inc., Carlsbad, CA

FIGS. 4A and 4B _are top view photogr.aphs taken of cover pes contaj ni ng
tear-initiati dhiTERVEREE Hlé G it R SefaghiofasaRHAY .&?ﬁteifﬁ@“é&?é le

shown in e t forg! Yk Mol Qs AR d
tea\rASji ni tdiaz;?i0 géﬁ% %ﬁaetbgarcégézﬁy%gtrst@gﬁo 600a Ci s%gta%gr Pi gsﬁ %1?9? %e %ﬁ?éﬁ?m]s gd;er

fil m adj acentg @veafiler &4 teelhge poftionHE icdvds systps,coamatrpolly aAonlablifrans a
portion ere hesi ve stpi,p i s disposed below the nulti-layer film As
shown, t %??%ﬁgﬁgﬂﬁco?;aflg%ﬁduﬁéﬁz extends through portion 60a, and has a
trailing end tHes. 4&MLAHAR LS tdpVidR phb@PradROtakbn 6F cov@PRAYEs ddGaiRdp eskve

strip). 15ln this exanple, tear-initiation feature 62 was cut into the
mul ti - | ayisitiafipn frafurgnitdken marh Axrmhegnefi@ooaf. tlarthe srampdhswinnendilei pAws
applded to bottom surface 30, theraby farn.ng t.ear-initihation feature 62
e B e R B N R S R

t ear - i ni tgoafidrosr the atulti-1y6Rfilnh adjadxt € Mdsral &t of EetdoBr PR ahs psioa@ddbapart ,
and adhesive material is pushe_ci_ upwards through tear-initiation feature 62.
The penetaRarfighwhercaptadbestin Hilme Gipgded balew tghmpkielayefdal vas shomingtadtrshes

the adhesj,yeaYakuLt BLL0EANERLR Dol RRToh Mkt L b Ol RALH Ry SAmildASY EDY

causing a snmall Tegion w I'ns I clent adhesi ve. is arca has a reduced
adhesi ve footich 62b (i.be aborertes pdirdivagtripase portion, and is a potential point

of | am nation, which can result in sh downs. and danmage tq the sealing
equ?_iment. 2511H thin exuRRifpPY-IBHBHAD 7 (4P & W CuL i 8@&33?%53#%%0&5%

por ti ons Rd8nANdrE480 afG9hd Sfcsive b{rfp%ésod%pfi@(?fol{fo@toﬁpsurfy@é 80 t6QLBespond to
portions 60a and 60b, and tear-initration feature 62 (shown above in FIG

4A) . | n domingd¢arfiptiatien Eamnpb2thstumiwthe adlebi@e stk astvedk -Bdcaugei dtthierthé eat ur e
66 was cut into.the mul.ti-layer . filmfromtop surface 28 before the
adhes: ve Sidthie a2 sh et RanbaR RO BriS s e d Tt fd 1 on
feature GRhEHIAE mEKtiENd Husd MbRaRRItklo8Fh REAR HiGatfIneradtlid @utmgﬁna@m@%@s' ve
is pushed upwards. Thus, formng tear- initiation feature 66 fromtop

surf@ice 2Be ¢wting blade Bueughnthe adlfcstve sg8@) Pyshesothe pdheapysiapiar dronhthegetieddi ve
Strips 1 educads e caMpURL (81 £00L A NALLAG ARSIV Re e AERRLS VL OFED on
arca has a reduced adhesive bond to the corresponding base portion, and is a potential
point of delamination, which can result in shut downs and damage to the sealing
equipment.

25 In the example shown in FIG. 4B, the cover tape includes portions 64a and 64b,
and tear-initiation feature 66, which correspond to portions 60a and 60b, and tear-initiation
feature 62 (shown above in FIG. 4A). In contrast to the example shown in FIG. 4A, tear-
initiation feature 66 was cut into the multi-layer film from top surface 28 before the
adhesive strip was applied. As shown, the section of tear-initiation feature 66 that extends

30 into portion 64b is cleanly cut and no adhesive is pushed upwards. Thus, forming tear-
initiation feature 66 from top surface 28 (or from bottom surface 30) prior to applying the

adhesive strips reduced the amount of contaminating adhesive and debris formed on the



top surface of the cover tape. In addition, nost of the debris created when
formng tear-initiation feature 66 was captured or encapsul ated by the
adhesi ve wOnro¢s/021838r eby maki ng it cl eaner. Furthernore, pdehrsea7ionssshe

regi on of the adhesive strip did not appear to reduce the adhesive strength
of the adhesive strip. 5FIG 5 is a flow diagramof nethod 68, which is a
suitable nethod for formng nultiple cover tapes sinultaneously. As shown,
net hod 680P pefasaes therceer tape. 7k, addiigni mpstiodthedqbaiy sTopted whanrfpriping tear-

mul ti-1ayer. f.i LNl C - ... The
mul 11 ooyl aRREBEUAL Db of BEHG Ak bl herElive ARE e ThERi v |
step 52 aflcamet. athfingrshdubnis abthé¢ecgion bf (Be adhesidatitip pidenot apelistoakéudchen cut
into the guléi -. 10l ayer Fi Imfromthe top surface of the film (step 72).

Mul ti pl e tBeathesive seieth ef heedAhestite %R0 the multi-layer filmfromthe bottom

surface of th i : t (8] eog i nes
are %ut into teF #gl rgnﬂ %%ﬁ%%%ﬁr?iolk%eﬁbgﬁégf ﬁ{lalﬁ?&%ggﬁlrfac%%{omgaif%reﬁ?ﬁn Wi | e

st eps 72 mawdpR4oscetapmsimuladoahnvas shovir enathadied imblodes stepsFI0S8, 5nd st eps 72

and 74 may. al,ternatively be formed i.n an opposjte order, (i.e., cut, the
Score |1 ey PTyes g Rgropngs il ERagthe Tt afiug s wpryfser

si mul _tan‘?IO?.STH@Hﬁﬁ[-layélf iR nlah ®e o @edgSusApdh S SR Etebhf§SesdiRubsel ABskic iUl ti pl e
adhesive strips are then coated onto the bondi ng portions of the bottom

surface ofteptFeofim¢thed 8@ ehoweabov indilGy ). tMeltipld tacks arethenr entarfoithn wutthe

[ tipl t | i-tti t il h th . k tep. 78). As
i1 s 1 2L & R TR Byep Syl s Gy (lpiay "MRMHTe b LR RS SERAEL o
strips (aneniult- fiknf) & ol 86 k6o isEgdeofBRCAINO{stdpel) | Irdgk ster@ftvier eby

formng a pair of rows of tear-initiation features on the | ateral edges of
each covembogiaent, score Imegaregeyt inte thegpuliirlayer dHmsfromtigrop whifegs of ghegfilm.

multi-1la Af r ! . 7 f g . L ncl udes
top surf arnigye TEAIEA SUUENADE bR el chBRRIPRIC S 5k 17 B
adhesi ve iy ilpsnB&clyHedormed intantupgdete drdergse., cankk shotd liddspeisr R0cutthss
di scussed. 25ahove, .multiple tracks 84 arc cut into top,surface 82, pursuant
to Sep 7b° BRCktbORHYE BEsaARalbn YR taRGO4S RENBY- AMEer Phs st aniﬁ@%%l&‘é&re

features @ﬂned"’ﬁﬁﬂt@pl@%&l%s%@é&?@%@@leﬁ B84t 61t thd BorRURSRANGRI N dbotioed to

forma pair of arcuate-shaped tear-initration features. As such, this
al | ows a ssifagd & thefitm Ggerb? @d dinablyf terhlinaasepardted ata tha nfdaplocescritgres &y pai r

of adj acent . caoyer.,tapes.. Th i st an alo film80 between "U'-s ed
Feat ur oo Diinhe i HRSBeBE FarkelBR Eher S dRevsed Lther 1o 7 Bl SHERES o
the resulthé ﬂﬁn%@M%%nE@Rﬂﬁesi@étﬁ?ﬁ%ﬁdﬂ%@%@&%%e@)%ﬁs@&@%@chﬂ drahéiggckat | east
about 0.1 inches, with nore suitable distances tyg{; cally rangi ng from about

0. 520 nchebereby Eming Bpdinefiey's oStdar-antiatidnaicatveds onitak hiterdfedges af opgh cover
2008/ 02183 ePCT/ US2007/ 075382 shaped features 91 include at |east about 0.1
mllimeters, with nore suitable widths typically ranging fromabout 0.5

mllineters ta@abeuda &pl/idd bf fileBer which is OmalterRediiliefirmed Perstadtid ste@yer
filmincludes a si &{ql e " U'-sha(i)ed features 91. di scussed above,. form ng

t ear - i ni t10afiragtheded. uFide SPreghidesgor tfase §28t2acé<&§% sapisdingt Pofshownapgh yvi ng
adhesi Ve piqden lines), adhesive strips 88 (shown with hidden lines), and slit lines 90. As discussed
25 above, multiple tracks 84 are cut into top surface 82, pursuant to step 72 of method 68. As
shown, tracks 84 are rows of “U”-shaped features 91, where each “U”-shaped feature 91 is
subsequently divided to form a pair of arcuate-shaped tear-initiation features. As such,
this allows a single cutting blade to form tear-initiation features for a pair of adjacent
cover tapes. The distance along film 80 between “U”-shaped features 91 may vary
30 depending on the particular sizing requirements of the resulting cover tapes. Suitable
separation distances include at least about 0.1 inches, with more suitable distances

typically ranging from about 0.5 inches to about 3 inches. Suitable lateral widths of “U”-
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5strips 88) reduces the anobunt of contam nating debris that forns on top
surface 82. Multiple score lines 86 are then cut in nulti-layer film
80 from twe 2beressBsur face (not shown in FIG 6), pursuaot/useomgoeisy4 of
met hod 68. As shown, score lines 86 are disposed |aterally beyond
"U'-shaped features 91, and beyond the intended |ocations of adhesive
strips 88. Adhesive strips 88 are then coated onto the bottom surface of

Tl 1 1 GhaskToRnorDBoneliad et shout €1 ap Ieciom. wilk s G8tablarwiiss. poi nt
1. dohaysricyiron ‘ o e e )
54, ' scor b ERe R HART o S hAt B R B L Bl B Bt

separ at edh¢ niutti-taykt filph ércheees sinalee$) thaped featvesr 1t apedis@2sedabdvQ2b) by
slittingffil.m 80 along slit Iidnes 90, @urgﬁ nt Eo ste§b78 of t hod 68. As
shown i n fpImEng geardpifiption jfaQresdrip Lpyuriapg ek ngd 4lsomsior Endprbepa rAisSHE each
U -§hapesqﬁgsega3 %&w%é‘thb BEBuft &fQBﬁﬂaﬁn&ftinggi%Hﬁé Fia SRS IR, Bd §2 at i on
features that éxtend fromeach | ateral ge of the separated cover tapes.
Met hod 68 shovviubipevseoienliries & afe thnul caliis cudts-dadcir Ailnk G ropn ths battomfsuifecent

t echni que for form | tiple cover tapes froma single lti-layer film
he munbdroop iR Y ealn il o iy T o (PERad 6 hS Bomhrtod st B A%EE w i |
vary depefigiodei RitrdIRebdysh@rel-sMipdt feat@ed 9f i dnBbBPondithe ifl&wich estatighwsral

w dt hs of the cover tapes, and on the lateral wdths of the cutting dies.
Tracks 84dhesjvasiripud.i Adleeshviclsts®siate thenapited ynioftherbetiosr surfaceof ewdtnpl e,

CUt 1379, TRV R LI, 0700 R AR, A SLALE HLES gL,

shoe of angltiprdapatiagphttdias apRanial uacldR4, scorotthéd & amd hdhesivalstriphlsgdes to
function as a rotary die. In this enbodinent, tracks 84 are cut into a
cover tapdultielager filgp§bls thapepaaier inte annltiplg coveritanss (82 soYEfapsRéside stri ps
88 arc a i . I € AStE ] -ar e
app 1 odhbSLiRE b Bakhe Yo BAS SPDIRCAI Sy P Br ARAET LC SehoPR Bl g
do not stHICK 6} it lihes $ebik¢an gradtsdd, (terdby, sefabtirencach B8 whapdrfdatotettdrinto a

| ubricants). cover tape 92a is positioned apove a base paortion 30

cor }%spormfrrpfafwaﬁaglép Weq-wﬁlailgné%ﬁlgﬁwhab%}@lff) Fopah 1%56@1@6%%99 thgpe 92a
and the bhasg.pRALbiQRaR@ss through the sealing shoe. The sealing shoe then
seal s cover tape 92a to the base portion and cuts tracks 84 into cover tape
92a i n a substMethpd bl yheimubdvane&1S. ranmhdscusid i2 (08/ ® BEBIBRGTAWSIDRE075382

Because the.cutting process occurs durin he seal i rocess, the adhesive
mat or al LTI MLV GG TRe Uy ari kD BPeE RECOREI od
portion ahp&aNAmdyaRerSrRcEpirbant REMSBBYH 68 %iB RS- doPSnBHEDn tHeNSefPRERAN fOr
contam nating debris is reduced. In an alternative enbodi ment, a cutting
di e2qQ con-ddpanrdh Hy desired latsral mididp ef the cavadepaypinsprdthe Jateral wiskhy addbg ed on
one of thc%tt hﬁ&fle idler rollers that feed cover tape 92a to the sealing
shoe, thereg% utting tracks 84 into cover tape 92a just before cover tape
92a is seal ed Trackstea haske @afitb ditm J0nnaddiitiyaTatanabise Foatiangl€reaaiighent s,
different types of cutting nmechanisns may be used to cut tracks 84 into
nul ti -1 ayB#y b perogmed mithamc s mere E@fi@Sa5|b¥ada|bvésﬁr@dpr%d@u% PG InEtin i sns
Lncy ude | @bl 1HQfkofY i GtRemioRlAldh Pl Ge F9%HAHd ARRAaGHA | N0
25 is modified with small blades to function as a rotary die. In this embodiment, tracks 84 are

cut into a cover tape (e.g., cover tape 92a) from top surface 82 after adhesive strips 88 are
applied. When tracks 84 are formed after the adhesive strips are applied, the sealing shoe
is desirably treated so that adhesive strips 88 do not stick to the sealing shoe (e.g., Teflon,
plasma, and other lubricants). As cover tape 92a is positioned above a base portion

30 corresponding to base portion 12 (shown above in FIG. 1), cover tape 92a and the base
portion pass through the sealing shoe. The sealing shoe then seals cover tape 92a to the

base portion and cuts tracks 84 into cover tape 92a in a substantially simultaneous manner.
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FIG 7 is atop viewof multi-layer film94, which is also a nulti-|ayer
filmformed pursuant to step 70 of nethod 68. Film 94 includes top surface
95, trackw02608/ees3se |ines 97 (shown with hidden |ines) pC3luseodzionss2 98, and
"U'-shaped feature 99, which are the sanme as top surface 82, tracks 84,
score lines 86, slit lines 90, and "U'-shaped feature 91, as 15shown above
in FIG 6. As shown in FIG 7, film94 also includes adhesive strlps 100
(shown wiBdsamsedbieputiingprpesseren dusnge sadlmgagoesss.thg adhssivomatgitel desonpass
tracks 9 r film
04" al ong 191 PlesT I gy® RRE FER R LN SN of MREF RO LR G
7, slit l|scalas D8cbAseadh, tlreamhwerﬁzforada)dtaadhﬁﬁigvc&bﬂs ispduct@O0. As such each
"U'-shaped feature 99 is separated int.o a pai r of (anrcuate shaped

tear-initiatidh2palempatiee embpfimgtna sefHaS dird carssppnaipg tq %r%pséiﬂf‘a?read into a
pai rs of %@Jh%ﬁhg/&e%{an%% 16add cﬁf‘&tf%’@tﬁéﬂﬁh??&lalelr%lf‘e'i@!ha?féggcmertt g 93gpar at ed

cover tapes 8A and 8B arc respectively a side perspective view
and a fr dntthqmahmgﬁitwvthembgmumhg tratks 8UOa{o menﬂapa: Qzeeguskjwﬁ@te rcovdr tgfe Vaver
tape 106 .t ha des s ore shown nltlatlo features
106 To. erelsd PindieBF apiRbeds o dfhoR R Rdn s Gt RhaE o ot
cover tapgtt#m&hahiRhk nd%bearsed RPdut HAOWIRA 1ﬁtotrhﬁltftlla9éﬂfﬁﬁl sCav@mplars 106 may
be fornmed pursuant to nmethod 68 (shown above in FIG 5), except that step

72 (cut t isngablpelternaltiesyutting medhanisohs prdlerte lta@r@emgawtmgs,trh@tlm taded, agpdr film

i nto,indiyvidual er (e.g., cover tape 106). In this enbodi nent,
tea?ql ni tui\ﬂr%sognd F%t%fl%is\é&g_nﬁm are for med by cutting tear-initiation feat ures

108 into the IAGerad a &ipdesw of muti-laydOfim &%, wwidelis dldd asmanbraglémiﬁt formed0
suitable for form n%ltear-l nitiation feature in existing (
commer ci diurspapi QisfeablOof neshed 64 aliika 94 1pgladositorysisfach 85 didcks %g%ce@\}@ﬁStapes

e O B SR S abasUSnRE o, ShIA o Sl

EAI e?r -in |t tasg(}sp mfafrc]gaﬁ Ltraeks Bm,rsnmé liglys 86, ];S(i;l:lgh@ 90, ?Eteamﬁhd@ed Mrruergﬁ ; ,aastS Im mtahat
rnat i ,

hol 8 nul Pmylébwea}aﬁ gﬁ% mﬂglf-'{) 705@6\“18@&%%4% #ﬁ@%@ R ng al |

tear-i ni tigdPRith BRlddh %ﬁeszboxghlcﬂtef?teﬁﬁ'ﬁc@gs sthlf'ﬁnésaé(%tfﬂl en%bﬁ?e?ss@ﬁacﬁ@d. 104 in a

single cuttl ng notion. Thi's enbodi ment 1s 5Sbenefi ci al ause
t ear - i ni tHibn Péms feparatedesto @tiplawobe tapss hyrshamgrﬁlni Hydonpflitdioks 98,04 with

ccur acy PP BPCOSiEP TR BT o o st FiE1gu S Fntr vE Lty " 90

r easonabl Qh¢NECHAPS B, APHRKNRLR SE -8 RAFLALY BATRERSt&] in€PY piir bepes forned
inthis manner initiated a tear even when the tear-initiation features were

not 2@ut tascuakreshaped tcartsiiation feripich,. anMa@U@drheSWhétﬂ@d@@llﬁg:‘«pQ@mdhnm plier ances
for tear | | tuy | essi Wile a
number ofOf{a gféérs- |ensfgt‘1i)S tﬁ i%oeﬁ( { f‘E" r g%hf%gr%gé%eggsfg@e % 8%%6 F]iattaii 4 are

desirable to emes: &Ata}ﬁaTSBtaﬁ}@f@ptcﬁlvalyV@si@e peréRativd ﬂbwaatilacffbnft pabkpéctivd 08 in
case the cover tape is cut, a single cut on a lateral side of roll 104 is
suf fi ci entiew 6f Fadk fﬂ“t aAch; 1ﬁ?f"i°éﬂfliié<%l Pleeaver 8ge @@that includes score lines (not

shown) and tear-initiation features 108. To better illustrate tear-initiation features 108, the
25 layers of cover tape 106 on roll 104 are not shown in the figures. Cover tape 106 may be
formed pursuant to method 68 (shown above in FIG. 5), except that step 72 (cutting the
tracks) is omitted prior to separating the multi-layer film into individual cover tapes (e.g.,
cover tape 106). In this embodiment, tear-initiation features 108 are formed by cutting
tear-initiation features 108 into the lateral sides of roll 104. As such, this embodiment is
30 suitable for forming tear-initiation feature in existing (e.g., commercially available) cover
tapes. This allows the existing cover tapes to be opened in a desired direction with the use

of tear-initiation features.
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for use. A single set of tear initiation features 108 is beneficial for
placing a tear initiation 15feature 108 at the beginning of the seal ed reel
so a custwoenosoem3seadi ly initiate the tear. This al so PEPASI@ES/ 073382
strength and integrity of cover tape 106. FIGS. 9A and 9B are top
views of nulti-layer films, each of which depict alternative "U'-shaped
features that nay be formed pursuant to the step 72 of nmethod 68 (shown
above in FI e @c oragors ieaRPSioh taar-aitigtion featurps fanaddy adegle plade maydervba- 112¢

and 20sl i ag § l(&h A:l‘l%ﬁlag%g e fcﬁtl%gg rn%%r b]e%;%?fopéed]‘%ﬁh 3G tt&@%&%&n&ﬁngt ,hlc;ld'ss h aﬁe d

features shown abov r s
| 'i ke ref enultipleBllides Iaﬁgiedim‘ tﬁatpwpes dltrmmhtavmb;nanﬂtlﬁg\/allwagmhlaatmpfexm&st hat

cause the features to resenple apes. The 'U'-shaped .featur.es nmay al so
be rmore rdfdnePsst fl}?alﬁtefaﬁévee?%mge@] 1 f pgleutiyie %%?%eﬂl%embpélgﬁgtp]é and a

sem 5 Ci 1 il 8 ciSiNRPSse %&ﬁnlﬁm %?&tlﬁg%a&%g%t'lﬁ &S/ L ioMAdysl i t 11 ne

114, feature 112b 1s laterally offset upward iIn the”vi'ew shown in FI G 9A
and f eat unmlrmaIZaqulpsndnat Eccathi;wmoﬂfrsﬁi (cdpymidd Od) arn woued widvgosd @esuragy, El G 9A.

Because of thi t and ause the s sh S lit line
T14 does MotidpdadrdaanRLan BEIRERu e teb ot B gpeseds bR U
shapes. Axecfipla®p nlipley\breRvENBp&TBRHicd ARBS ndnbcSiBRAtRL £LadveRWShithe | 1 ne
114, the resulting 30divided {)ear-l nitiation features arc uneven.

Nonet hel dea;inttiation frapyses' \M‘zreslhagésf,o heeanet d@Slsetdadqptlp onuChat\hp eyttingtdepid
Sur{(?ce 6% Fe?ancosrf rP%rcl:cl)la?uo ufe \Q@ P or TOCESS] a a o%g stressed (e.g.,
when’ wound RS PoI9 Iﬂ T ReYes %\ﬁ p %é%lfl%(‘:f lflo a bottom portion).
WO 2008/ 021833\?65% WEdRBH &fﬁé&&ﬁnﬁﬁ@@f’dﬁmﬂ@& M)S digrked aouddda- H42ge r educe t he
risk of cover tape lifting, which is undesirable and can cause equi prent

shut dowrfissirade toanpreithat thaee 159ﬁéways4mr113}61a|ﬂﬁen°¢fa§§ 198 4t ¢pse herepsar tengs and
lit i
fS e:at urlegecélii%osn%@%teo oa\?lggelya[r%%@l é%% , ang"l{fgc | jixoﬁﬁ[e1 téi%%ﬂtlil# %2@ ﬁeEq,pf% | at ",

"flatter fprm’a:d A hiegleiskofrtedranitibidon’ fdémsémalm)ﬁds beafioiaeforphaingateer initdadn

ext nded exes e flatter sha of features 118a- redu e the need
cur }“SF l@érﬁtgw Gegnifef t Qﬁigﬁéfeﬂf% sS4 RSUNAMST £30 reﬁfﬁ@ ingste (Re tedfown,

feature 1’ﬁ1§§alk§1rﬁlf’rﬁ§7€srtﬁgs I%wgl&htegngmo%&% plB®jUre 118b is laterally

of fset upward e view shown I n and feature 118c is laterally
of f set downwarldGSn9Ahed YBewe sipoiews of RIIE-RBer filoNocwet o€ s, depat ause

ol ong. o1 {9THE" 195 R4 0t e oY BEROP T aM RGO PR LR CaERob R ond

from the ighal MlovBHIRRG ). ARBh&EON & FIGPRS fil 1108ndades felthiR6 ] 1 BNSI2cARdsuch,
the tear forces rgglelred to peel the cover tapes fromthe offset

teald | ni e¥ilifohl edetn st 1824 1 ttrambepar tha bl menned foeys 3 (hown
substanti g é’ nltli?%%?”ﬁé”‘t%n%? S Chsh§ U S Lk SRE vl &R A LPALMEES

(i.e., f atut e
that have narrow, angular apexes that cause the features to resemble “V”-shapes. The

“U”-shaped features may also be more rounded so that they are semi-circular or between a
“U” shape and a semi-circular shape.

25 As shown, feature 112a is centered around slit line 114, feature 112b is laterally
offset upward in the view shown in FIG 9A, and feature 112c¢ is laterally offset downward
in the view shown in FIG 9A. Because of this offsetting, and because of the sharp “U”-
shapes, slit line 114 does not intersect features 112b and 112c¢ at the apexes of the “U”
shapes. As a result, when the cover tapes are separated along slit line 114, the resulting

30 divided tear-initiation features are uneven. Nonetheless, the sharp “U”-shapes create a
sharp point having little surface area for the cover tape, which tends to lift when stressed

(e.g., when wound in a roll after the cover tape is sealed to a bottom portion).
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15Therefore, the use of flat features, such as features 118a-118c, allows
for greater accuracy tolerances for aligning with slit line 120.

Fur t her nowe,20e8me1$38at " U'- shapes al so all ows for a greaPem/usarzacsszont act
area with the adhesive materials, thereby reducing the risk of cover tape
lifting. FIG 10 is an expanded view of feature 122, which is a "U'-shaped
feature forned 20pursuant to step 72 of nethod 68 ishown above in FIG 5).
As shown A¢rordigply 1fgatufesdil da-d 1Aomdpee the viskeficayicn ge sifting, whirh is prdesgabler m

i ndi vi dua| - S -jnitiation features 126a and 126b, which
are di spgaggﬁg%?\é{%%j%%lzlgﬁltgﬁtgsg&g@(;vtv}éspes. As used herein, the term "arcuate"
refers to a cukygdwahapeGodB Ailirehlr6-intluti¢safchtoresfla84-wi & 4rel Wit Jine 120,

tear-initiatigon feature | 22a), ere g |leading end of the tear-initiation
feature atffe&Hurthbl faddéc sre fater tgvel) rsgﬁ%edzgi@%%% showiaarngn Bt ©128) 1 s

ori eqt ed d:na sfit Ghd TRy eftfe t?ljrﬁsecﬂait’?nﬂﬁtt@ﬂ aﬂdttﬁ@liiﬂcfi Bfr ‘?(p@bgh%ﬁég features that
tear-initration feature (shown as trailing end 130). Because of t?’ue
cur v- at urmvebrdaad aextémicd hpexiconThefettar shdiR6 af fanheedi I8aeltli8onsluoé tHeemdd g end

128 and trailj end 130 be det erm by, the tangents o :

Coar o1 i e Rrrishs Bl srire Eibeat Ereirdant e L Bou S MR 1 g5 end 130
(shown asch@pgenbudd siesind 320, 30durk34 8b [ E1aRLAk RV UpwE GPHEIVIRGY Yhovdh thear -
30initiation feature is defined as being arcuate if a first tangent |line at

t he | eadild§y Yhdandifcagure 1 dnigdaterally wéfsa3Rpnvardm thavey showa diHESBent

direction.than,a second.tange | jne.at (Y.

50050 025 SR BeIREIRE AR T s | 148 rke B U MRangs, when theiconer 4B | 1 one
enmbodi menkparhiee alodk RliakeUEI0S tHeGtMeS: Shepaftibhdatiay ach@R®hd drogh #e. Fl GS.
11 and 12 are top views of nmulti-layer filns, each of which depict

al t er nat ilyteral Resrs of Ssaroacr @pgsp 8 wmadireatonse Aomredhplras fpaes re@ikHdo st ep
72 of mﬂ}gﬁtpg ﬁo%rzib% ogp@é %{fs& t?dr%ié@ion éﬁ'[u?%cﬁf\? ; g&ﬁgﬁ 18bhngfii kg 134

i ncl udes aped ‘trac atures and s where each
f eat ure L3&sitamndaltyothn8amangthesafoe xcrent esaedniantoamitasikdst(i.¢.i featuiS818als a

¢ alh ] no EPIS, Hecapt B rauoruah SRS 5 11 R o PagTTesE o seiiony o
![ ;gggr 225%&%%&7&% %y{éﬁ@\ivgth S?ﬁﬁﬁ% ARGk EndrE ANt TR 184885 cOf1sd RfovOneT
a greater surface contact area with the adhesive materials, thereby reducing the risk of
cover tape lifting.
FIG. 10 is an expanded view of feature 122, which is a “U”-shaped feature formed
20 pursuant to step 72 of method 68 (shown above in FIG. 5). As shown in FIG. 10, feature
122 is divided along slit line 124 to form individual, arcuate-shaped tear-initiation features
126a and 126b, which are disposed on adjacent cover tapes. As used herein, the term
“arcuate” refers to a curved shape of a tear-initiation feature (e.g., tear-initiation feature
122a), where a leading end of the tear-initiation feature adjacent the edge of the cover tape
25 (shown as leading end 128) is oriented in a different direction than a trailing end of the
tear-initiation feature (shown as trailing end 130). Because of the curvature of tear-
initiation feature 126a, the directions of leading end 128 and trailing end 130 may be
determined by the tangents of tear-initiation feature 126a at the leading end 128 and
trailing end 130 (shown as tangent lines 132 and 134, respectively). Accordingly, a tear-
30 initiation feature is defined as being arcuate if a first tangent line at the leading end (i.e.,

tangent line 132) is oriented in a different direction than a second tangent line at the
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10 includes notch track features 142 and slit |ine 144, where each notch
feature extends fromslit line 144. In this enbodi nent, when the cover

t apes areweepav@issd along slit line 144, the resulting PEAVS200U707EBL ON
notch features 142 separate along with each cover film FIG 13 is a
top vi ew phot ograph of carrier tape 146, which includes base portion 148
and cover tape 150. Cover tape 150 includes notch features 152, which arc

t ear- 15itFilingenddhes agentdigctlfdr Tnwpe smbpdiment thi tepmf pichetel Brludss 140
(shown aqﬁﬁﬁmkﬂﬂ%5&§5nﬁ%%ﬁ$%ﬁ42)' As di scussed above, notch features 152
e ri

are forme y cutting mfromthe top surface, prior to applying the
adhesi ve stri @&GSThl snd Edlmeasp ties o atultdlaykofimd)gachosfivaiitinadpictg debri s on

the top surface of the film FIGS. 14A-14D are top views of lti-|ayer
i1 ms, | cdbRIB ARGl et sadRe RIS foURF B (s Sap _JP@%@H@?@ Wy be
formed pytRHaNindve i PRG.SHERs SRoRh il BIA1Qd, Ay (1§zi‘91§'!hd§§’@ve-sh &k 5) . As
shown in FI G 14A, tilns "154a-154d each include different tracks cut into

the fil nefeftsteodAt asd slitdimkd 38 56laerd 5&dh) featfircalcochat B arnch Buile hpaxsten&tred t he wi de
variety of tracks and tear-injtiation features that are suit.able jor use
Wt e T Trh e KSR respl RidBe SHEMASTES fip stae R lpTE sl Qe e the

160a- 160GesuMie Ral-Batatof FeatBlR-de BRG] B BicGtabk FAhRed, htdikadRdich@ kRhAgot ch
features that extend at varying angles (ranging fromabout 15 to about 45).

FI GS. 14Gt#esandpngledvent theraslee6ol thedovis fapes.edp slaavinvial KIG. Wai fdm tdspect i vel y
i nclude f.egtures, 166a;166c a f eat.yr.es 8a- 168f shown, features
L0 G d TN TRt IR 1T P P AR Pt Pl R pl TR 1BET

166a- 166¢c a ur es vert

shown abayielihd144. Gn tABBmbAGinsahE, Wwhehehd LB ves tabbSare Ligatad alohgalitirs| 4468a- 168f
exhi bit triangul ar ot_gytanidal shapes 30t hat extend at_ varyi ng angl es.
Wien f eatthe Esulting searguaatiginatenicaties Ifgasparsignlongavigh cachsaveridNever, t he

e S it ‘ - hooeler, e
Coma! tanger - adonts kLB ic EBANOERORL PG GHANE 181 AT Al HaChbRa Y 11
F:jo(las _ I 51|/48a1:n? cdﬁ@ttqfeelsg)og:owiﬁemg a)?o mtalddies h(ftﬁlefeafdrémts)iz, ]?mdh agé teafti ch fle|toi ct

[ elg cal.ternati v - e e res a e I e, () n 0
v hel$t epai?lﬁlaﬂ?n %@f%%ﬂﬁ@gn%ﬁ%ga%n%mﬁ_ fﬁWS#%&n@}‘T@ (o8 RaReYS A ARG T A5A,
film 170 j,Agbydgs 4fse@dktd @&Vé]&té}pféa%ﬁélsffwb'a?@f&&éd b\j\ﬁa&t&ﬁ% fé@@iﬁm Bomkie

i ncludes |inear apex portion 176 an inear Strailing e 78a and | 78b.
As shown,top suréme, praitd aprgyegdise 4dh8sivastdips. TBis reducentic riskhof farmear apex

R A e T A T U LT
184 i ncl udes If[agan4/nen ROkdp ABwd 8Bmandiager e, tdchiofwhichegsct 4@ aoand
190b. As shown, curved tralllng ends 190a” and 190b extend from|inear apex
por2@ on d@mative Maneessthat may be tormed pursuant to the step 72 of method 68 (shown above
in FIG. 5). As shown in FIG. 14A, films 154a-154d each include different tracks cut into
the films (shown as tracks 156a-156d). Tracks 156a-156d illustrate the wide variety of
tracks and tear-initiation features that are suitable for use with the present invention. FIG.
14B shows film 158 with features 160a-160c, where features 160a-160c¢ are cut into film
25 158 to form notch features that extend at varying angles (ranging from about 15° to about
45°). FIGS. 14C and 14D show films 162 and 164, respectively, which respectively
include features 166a-166¢ and features 168a-168f. As shown, features 166a-166¢ and
features 168a-168f are inverted from the “U”-shape features shown above in FIG. 14A.
As such, features 166a-166¢ and features 168a-168f exhibit triangular or pyramidal shapes
30 that extend at varying angles. When features 166a-166¢ and features 168a-168f are
divided, however, the resulting tear-initiation features are arcuate shaped, and function in

the same manner as those discussed above.
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10192a and 192b, respectively. Features 172 and 184 arc further
illustrative of the variety of different features that nay used pursuant

t he presewo 2008vem33on. FIG 16 is a cross-sectional schegcmuseowioesssnf

anot her enbodi nent of a cover tape of the present invention having recessed
portions. The cover tape 220 includes an elongate film 222 that has opposed
| ongi tudi nal edges 224 and 226, and opposed top and 15bottom faces 228 and
230, respecti VADP: 134 aad d dRiakatop i man Hgaxes Almeaph phghichdepices 232 and

234, 20, L OBRUAY . o1 SRR ABCA R BF AN IR A oleat o el 2t v
234 are spabedloBphotvn abodt i@ KIENE). ahs fiomtn 1ﬁrFIG4®5foﬁlth‘70‘mblmi&ZfEaﬂuﬁesdef i ned

t her ebet ween. top coating 242 i ona |y provided al ong top face 228
of film273an Ahfolﬂrteo#%‘*ezyaﬁlie satgr@ﬁ@l% uglgs E@%@PWWW foditienes ong the

bot tom f af{:a@m{gelﬂg 1t7§1dﬂaﬁd | 7862 %&s SRl ikl aéahlhg eﬂaép;%a%ﬁd ﬁ“?'ii‘c?é;!t&?d Siki pes 246

and 248 arc ovi ded al ong the recesses 236 he recesses 236
and 238 dheaﬂma@edwatl%h@cd)mnlgmgimlﬁah ard (&, ﬁé&pecawdly226, respectl vely, of

the film222. Th rece re. each en facin he, bottom face
230 and | ongi t% a 1@33@51@2'115.2@2 ug@&%ﬁ%@?llggﬁﬁd Slgﬁ ﬁégf‘f“%ﬁfzzz
Al t er nat i fyglides 185 icARRS HifSar APYx ?&116@ N 8B EnPEurP&S Raifiy EameD0Rbnd N0 N er
tape. This feature would be useful, for exanple, if the thicknesses of the

adhesi ve sbownp@mfairtcalgm@mdérl 9 aird &éqbtdxtm frcb@ba@ﬁg@pi:x pavsion d8% amon‘metrat e

f the er ta odi nent,. s a bo
bor 11 on 955 A S rebeifebt divt0Es TRAM I ar NS i ol 980 0 e
The adheSdlﬁf@reﬁttfreauaﬁes t%%@ﬂdec?ﬁ&sﬁﬁﬂtﬁ&p@&(ﬂt BRessh. on the bottom portions
250 of the recesses 236 and 238, respectl Ve@ﬁ/ The bottom {)orti ons 250 of
@1

the recesses 236 Ahis 2ggssation) schematistiow el anothssembpdiitent of 490Ger 86y £ or
oo AR B SRR A Rl 20 AP, | shou
be utili Zedmhga&ﬁ‘ﬂhom tﬁst laheppeed sarstudidb] aigds 238ar&lr2@6o{al&hoﬁms¢d1@p and
of The 1 iRHpDIccoAS W o smeciyidy ubprgeisali S86ndos e ansuedinigny
m Crot extuhesd 2@@@n@ fongitudinally extending recesses 236 and 238 are located relative to the
bottom face 230 of the film 222. The tear enabling features 232 and 234 are spaced apart,
and a central portion 240 of the film 222 is defined therebetween. A top coating 242 is
optionally provided along top face 228 of film 222. A bottom coating 244 is also
20 optionally provided along the bottom face 30 of the film 22. Longitudinally disposed
adhesive stripes 246 and 248 are provided along the recesses 236 and 238.
The recesses 236 and 238 are located at the longitudinal edges 224 and 226,
respectively, of the film 222. The recesses 236 and 238 are each open facing the bottom
face 230 and longitudinal edges 224 and 226, respectively, of the film 222. Alternatively,
25 recesses may be formed on both surfaces of the cover tape. This feature would be useful,
for example, if the thicknesses of the adhesive stripes are greater than depth Dg, because it
would facilitate winding of the cover tape.
In the embodiment shown in FIG. 16, a bottom portion 250 and a side portion 252
define each of the recesses 236 and 238. The adhesive stripes 246 and 248 can be
30 disposed on the bottom portions 250 of the recesses 236 and 238, respectively. The
bottom portions 250 of the recesses 236 and 238 can have microtexture (not shown in FIG.

16) for better adhering the adhesive stripes 246 and 248 to the film 222. It should be
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5f ormed usi ng processes such as scoring, extrusion, calendaring,

m cro-replication, |laser ablation, ultrasound, die cutting, chem cal

et chi ng, woaoemigpi ng. I n further enbodi nents, the recesTas2@367882 238
can be forned using different processes. The adhesive stripes 246 and
248 on bottom portion 250 of recesses 236 and 238 can be, for instance,
pressure sensitive adhesives (PSAs), heat activated and 10n1croencapsu|ated
adhesi vegecopnized dié othge rasessi shares 22 ba Hillizzagslong Baths reessediia sad 23% st er

th 38 238.
Tygpcallii)ﬁﬁﬁngﬁ %%gt%§%%ESs %%%%F%?E%Bﬂg,?%5%%§%ﬁ%ﬁBgQﬁ?ﬁé %ggélve
stripes Zﬁﬁh@ﬁmn2§3 have widths equal to or |ess than w dt hs WR of the

recessed areas_236 a Havi ng dt hs ss than wi dths DR of recessed
areas 236 and %gﬁmg?‘% g’dé%ﬂ)@f%?ﬁ?% azégégii%Y PH@gtexBIresy ansde

| ongd t udi ses 236
o g, dorhed it FRELNE, B RDsRRe E%%%E%E%%“%{‘f% o o ohen the

cover tapbldipo, mlsramndabp tutedg tahemialietthiog, 4nd.seripping Indurtherderbotiengiton) .

The tear enablin 2 .and 234 a Iocated relative to the bottom
fhee 530 B A erstP bRl B2 Ry T iR A it the recosses 536 and

238 at the si dﬁle%hédléhnﬁrl 2513 dhbheugeh vbava\Rktion I50fdfrthgics@nbafy nent s, the
tear enabling features 232 and 234 can be | ocated nearly anywhere along t he

top face @28¢, fovirstied, aress@8eensgiveahesifeaadBEAsE hedactivated @82, so | ong as

h h f h d d 226 of the fil
L DSHo 2 SRR PAREEE T RS ANy S9R5R PR R g,

cont i NnUOYSef&tha) Yesk ith’h(ﬁ?orteg@dl t@ ¥ depl DasTghd tedesrad hﬁéaﬁl%dfﬂz%m'[%%ﬁ:allﬁuc h
scoring |1 nes can be farne

25by cutting into the f||ﬁ1222@é
| asers, dhethichnesyis lesaangr sged] Yo dth Prs tThe @dheshessings A4o e %58 weade
scoring
So0r! 19 REAERANLE HSRLLASEAIRHON, of e ELIET SOBSEUTPL S kAR 430
(e.qg., intserthacesitiofDdof fee¢ssed arﬂw}ﬂﬂ @IdQSSYpImvﬂd@rsubﬂgltmﬂis adhesive-free
i croperforatjons,, etc transi n bet ween terials . a first
ot 67 | al Z@B?ﬁplpp%gh%lme)&ﬂnﬂw& qugrﬁl BT DRI Ph O Db T%S%ﬁagg & 2shd
mit erial gonpel §8Sofdgh BFHieQa'ahQwaetﬁﬁ dsidamad 240 QIAR B doRer 113?5 bRMsRGE ti ons
250 of the recesses 236 and % he top face 228), or other structures

t hat facumphaieutamkpmgf:thaﬁmﬂﬁﬂﬁmﬁﬁﬁPCT/U82007/075382 I n one

nmbodi t ded of h t
220 can have tH 01 POM g CHHRSrar GRS LB Sua e e B P BH DT P 202
(measur echfiped iReME AN IR Be RAGES adidden i rédl)esiz36aRP TS At thB G pdrtRAsCM) . A
t hickness T of the f|In1222 is about 2 ml (0.0254 (measured at the

t hi 2kest 298rthereef. dlowdyer.de further cibedimentz4the Sest etla’fémgm:mrzs 232 arrhB4 @aesses

DR of abaitog e inY apRuls Rl Teler PRS2 hein 6 2a s AL 06 2, 2P

score | i s 8¢ bo [bagiad thed adepich spicca @i tht.1ondiiudinaOe 338 224w d L16eeHE ed from
the bottomface 230 of the film222). It should be recogni zed that

di mensi orf§Mmp#22 h@%}@wﬂnﬂ%el@ﬂtﬁ teairenghling fears st ead 23Eare GopttuNee, a
wi dth of EQSng?ﬁﬁbtsftﬁdt e%h uﬁéﬁﬁfg} alfoﬂ filh 1@8&%&% Hﬁessc%h%%trﬁ&e%uc“

that it is at east as etso carrier tape
25 by cutting into the ﬁlrn 222 (e.g., with lasers die cutters, and blades, for instance,

according to the blade scoring procedure described below). In further embodiments, the
tear enabling features 232 and 234 can be weakened regions of the film 222 (e.g.,
interfaces of different materials, thinner regions, microperforations, etc.), a transition
between two materials (e.g., a first material comprises central portion 240 of the film 222
30 and a second material comprises the region of the film 222 between the bottom portions
250 of the recesses 236 and 238 and the top face 228), or other structures that facilitate

tearing.
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whi ch the cover tape 220 is used. O her enbodi ments of cover tapes
havi ng recesses are disclosed in co-pending U S. patent application

11/ 228956W0whesxi21833 i ncor porated herein by reference. APChasgh7onsspr esent
i nvention has been described with reference to preferred 15enbodi nents,
workers skilled in the art will recognize that changes may be made in form
and detail without departing fromthe spirit and scope of the invention.
CLAIMB: 1. A rBtoredmepdimeniipreyidad by preotowale aplwt lipnatigpithoeovwesipei si ng:
form ng il Vj e o] 1ar Sur X j urality
of trac k?ziohcra %}}g tlthﬁgoqdlwé d% Sg)gg'o% O%agrmgthr%c%gzheo@%f?g @?‘Ta?ﬁngéach of
t he pl ur detweenadordgprokigec2MpandAZ6yiseabbol dich €4 taat Artegknaadlofeld filneat ur e

defi ni i f tear-initiati f eat , tti I lity of slit
[ nes. i n 1R Fhoude U923 i mcispredie U (ke AR s sratalrbiseetfy ¢ he
tracks; 1{(eQafiiNgdhent 'r%cgg%eg?géané% d 8RR Nt d Qw?dtH'W'% 8f dolit ﬁbS@éj?'@‘?S' ve

strips; and separating t minto sections by slitting the film between

t he adhesnele(Isthmi) psd aldepth Drhaf abbutt0.5 mie®.(HAA nn ks €Elid tagr epablmgofeatubes 232acks

to formth | tiple . cover .tapes, each ve a vi.n ar-initiation

f oat or ob g al B0t RBY ERaLRREY  FEERCHRL! SERF (Y M) GRbsut it

exte ndi nghé b&Orh RRchat oF ﬁie_ fﬁﬁ‘ﬁ?&? .iﬁ%hoﬁlb%e ¢Q6ehizb@RAS dinensibR€o Bt keekrof

claiml1l, wherein the tear-initiation features have arcuate shaf&g_sﬁis. The
¥

met hod oftapd 240man vaph es dé¢stred hBot ingtekes, amadibt tha eemiralporserc &Hbo msur f ace

of 10 222 can be selected such that it is at least as wide as the pockets of a carrier tape with
which the cover tape 220 is used.
Other embodiments of cover tapes having recesses are disclosed in co-pending
U.S. patent application 11/228956, which is incorporated herein by reference.
Although the present invention has been described with reference to preferred
15 embodiments, workers skilled in the art will recognize that changes may be made in form

and detail without departing from the spirit and scope of the invention.
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20the film 4. The nmethod of claim 1, wherein cutting the plurality
of tracks occurs prior to coating the first major surface with the
adhesi ve strips.

CLAIMS:

1. A method of forming multiple cover tapes, the method comprising:
forming a film having first and second major surfaces;

5 cutting a plurality of tracks through the first and second major surfaces of the
film, each of the plurality of tracks comprising a row of cut features, each
cut feature defining a pair of tear-initiation features;

cutting a plurality of slit lines in the first major surface of the film, the slit lines
bisecting the tracks;
10 coating the first major surface with a plurality of adhesive strips; and
separating the film into sections by slitting the film between the adhesive strips
along the slit lines and bisecting each of the tracks to form the multiple
cover tapes, each cover tape having tear-initiation features defined by the

bisected tracks, the tear initiation features extending from the lateral edges

15 of the cover tapes.

2. The method of claim 1, wherein the tear-initiation features have arcuate shapes.

3. The method of claim 1, wherein the tracks are cut from the second major surface of
20 the film.

4. The method of claim 1, wherein cutting the plurality of tracks occurs prior to

coating the first major surface with the adhesive strips.
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