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COVPONENT CARRI ER AND METHOD FOR MAKI NG Fi el d of the
I nvention The present invention relates generally to
W@ 2006/028493 apes of the kind having a plurality BET/US2006/000676

pockets spaced longitudinally on the tape for
accommodat i ng conponents therein. Mre particularly,

the invention relates to carrier tapes for very small
CONPONeNOPANENT CRIRIER aNIp VMETHO FOR MARINGE!

tapes. Background In general, carrier tapes that are

used to hold and transport conponents are well known.

For exanple, in the ikghdsafe k,gﬁttignoni Cs circuit

assenbly, electronic often carried from
a slippryseof ingentjpomelates gtieralyspeatrfar tapes ofthe Ginddavang a

ci.ycuit board f attac nt thereto. The ¢opponents
ol skt iperEloniha A oy s ordeerme g B ordeaents
ther@BU N0 YARRAERL Sthe E’ﬁrehﬁ&y}@a&eseeé%gﬁieﬁa el frYds SRIPTY

chips, i'ntegrafed circuit chips, resistors,

congongastand 3, myhaties swdscing apdodaroersapegat e arrays, etc.
Rat her than manually affixing each i ndividual
el ectronic conmponent to a circuit board, the

el ectronics industry nekpgierdug@si ve use of robotic

pl acement mnachi nes, someéil mes kKnown as
" pileleengial. prraectapepebii aneused it heldging srenspodceppaasitts at veell
eG fi ' i fromthe. carrier e). and

koSS ot pary1E AN oFeteor GGy AR F ¢l Re EiSponns
are pfttmtadeciromul supplo it dpmpbcasitb AGpedifit RaLONWONERE St Bodrd for

commonl y accgrrpl ished wth a vacuum_Pi ck-up device
attaplyRent fiaeps Toneomepnests maebcimsbmamtitippusipes sigluding surface
motlR Q%Pgne%sa PR ar %Qé&hﬁl@? Hfi':%ddé n]iéﬁﬁlrg ahioy iH{egﬁ{eﬂmg't Eips,

repeat a precise sequence of novements i’n every cyc]I e.
resiftors, ednpettoonprocesmporapadtitoas getetayys, tehe r obot i c

' b .0, . hip, . .
¢ or R el BT vk snh s e O G aeon phcigeuit
boafd, BfeUldctBARE thaudity RARLY é?(téﬁlgﬁfe MSLALBEE: n}?}Q@e&ﬁJn't Hﬁfl‘ﬁﬁes

the robotic placement machine, a continuous supply of
somgtimes koowiz a igkemairtlacefusdchives, fibatpraspecotpohtie atagiricife

t a. predeterm ned rate d location. It_is therefore
locqlign §i LAt PGS HPed BRHBAENT Aot 5estfis Roatos (e &
prinfdSditci® Bokrd). €Grashing oP Heonbndiis %Qoﬁﬁ%xﬂ}?%&%h@lﬁshed with a

pl acenent nachi ne grasps the conponent) as ea
vacyie pidiupyleaird tal gtaspuitha dorcofithe pemponent by suction. Robotic

placement equipment is typically programmed to repeat a precise sequence of movements
in every cycle. For elecironic component assembly, the robotic equipment may be
programmed to grasp a memory chip, for example, and place it in a specific location on a
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. It is therefore important that eéch component be located
in the same position (i.e., the point at which the robotic placement machine grasps the
component) as each preceding and succeeding component.

A common way to provide a continuous supply of electronic components to
robotic placement equipment is to use a carrier tape. Conventional carrier tapes generally

comprise an elongated strip that has a series of identical pockets formed at predetermined,
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A common way to provide a continuous supply of
el ectroni c conponents to robotic placenent equi pnent
WO 2006078482 a carrier tape. Conventional carri ePCT/HREE6/000676
generally conprise an elongated strip that has a
series of identical pockets formed at

.predet er m ned, uni f or spac intervals along the, .
wnPERY P2 et plomt Fhle Rty e HiorecBes et deviencd to
recti6 @h ¥R cBONi€ LEHbo At thefMTPPREM Nt N8I SloBketEAREHEA T Yatch a

the pockets are sized to match a particul ar conponent.

partrpdacesmpronent Thersompenent aranufasturerd typichlialbedceomponents énto the

j ' Af t t . -
RO E S S
thetehungeled 3t e detainrth cérapdiRhiin tHdhreGRFRANBIKSts] The MRIdEd carrier

respectjve pockets. The | oaded carrier tape is wound

tape 1 oudripio a 19fl a5 ent aepleand thep drapsnonted fors e comaonsnbm
r 0 f I

A B T A e D
monmiad tadhinmidoid typs oﬁmsmﬂlnl? eqhipasse gﬁllfleycwﬂmr;tapmiﬁ }t}lzpia'dillg unwound

carri ta is.typica unwoun romthe rol] an
L et e R NPT NA L S C
of th6atiePRpe ALKANRGTR REcotlplish&l &ﬁﬂ%ﬁ &driek _%Egulrbucghgl‘fm%@ﬂio ! riﬁé{/mly

acconpl i shed using a series of through es uni
spaggrhddenis eneorrgpotnedass obthelelangged stip fohmingl thaigatiectapd. r Tie

fokrm he carrier tape. The.through-hol es receive
xRl R AC el o S e A BB i Opibte
robbiivplacerhift iaohdk] EvohtasBIeH covBERpE R strfRAMAM the .catrl@ tape,
cover tape is stripped fromthe carrier tape, the
the comperat 4o a%rléo‘feér%%élem%hﬁtﬁ ped thes placed e thehereuit board.

pl L rcu d,_Lt.is,known to for
0 Ry e e
plutadisy of mbids dispdyedatoundligeidinafossd. dhewslds tsy be convex (i.e.,

circunference. Tag nol ds may be convex (i.e., male) or
ma]@ﬁ)%%a‘(q 1., ferp %&P@l}is,r?ﬁﬁé& sizgfo previds the desitpdfing) perket
O Pl RAS DR RN B O FRRE N A EE pfhel B he
thezurd cotieactine ofithle tammritfreantolding.oAntehemplapemafhbé forrpebatichey; carrier

An .exenpl ary net hod .fqr 0 ' carrier_tape using a
apERSiRR CoB g RoRar s SereBbRT a3 paenay st Qe Kiasawa,
In tge nﬁ%@ugﬂcﬁl dfonkuRsRIRarrlep teIgp@ Slsiglg%%ﬁ%mtaﬁ

gnﬂﬂ‘(il,éiweb of

’ossed carrier tape using. nvex rotary nol'd, a

matgrpl 1s inchemnentalll heatedito s eofitaning fegnphmatrechntlgs thes guided to pass
softening te rature,, and. i s,then. i ded to _pass

axo G Rerihep 0 5 Rt T RS tbretion oG ek lf Tolds and comes

intoEbsrdotacthvaR @eneyBY tht BEtireRlddSupmAeks O MRScInRELmelRSRcept for
contact with %;nerally the entire side surfaces of the

thosecppyiasnsip tepswelx bospied befivee adiacqs comvsnenalds. t Aethastme time, the
WelJt g%&%—gﬁ{v‘y}@%}nﬁg{h@%&& &%ﬁ@ %he'Wébq%to t E*, sﬁab:gs BéVEen adjacent

molds.

Rotary molds used in vacuum forming as described above are generally
constructed by stacking a plurality of drum sections as described in United States Patent
No. 5,800,772. When a plurality of drum sections are ‘assembled together, a forming tool
is created. The space between the drum sections enables the use of vacuum to draw down

a molten web to form pocket features.
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web i s vacuum drawn agai nst the nolds to urge the web
into the spaces between adjacent nolds. Rotary nol ds

wais@d/orsr9yacuum form ng as descri bed above ar ePCT/US2006/000676
general ly constructed by stacking a plurality of drum
secti ons as descri bed in United States Patent No.

172. V\gena raliﬁ of. dr[nsetlosarde )
RBPEHS ScUQNICS {HYargs 1rpefer pad epaliar ggodupisgequires
coﬁtﬁﬁh@@ nﬁﬁh@&ﬁ@&dﬂlﬁ" e@écﬁﬁhﬁ:%ﬁp‘éﬁént? nﬁ@é@%xfsh for Eﬁﬁ{a%fng small
vacuum to draw down a nolten web to form poc
elepigeni¢ P@@pmtsmgtbe prgler pEhthillimatdrd0.040 chbSS)tl@mln by 0.5 millimeter
P S requires contin
© L) 00 SRR PORSUERS LS5 e 00! A g e
forfsatallpanipagémgissoabhsigtrRBihesi h&ré‘d@ﬁiggnﬁﬁg din@ﬁmbﬁ‘eﬁ aBEARYy and
of.1 mllinmeter_(0.040 inches) |ength by O.
Pregisiqn tRgtiEsangs: GEs Gurrepemythodsisnd mmakwmnn@rg toglsdhaye significant
. ta far
drat\xtbgflfgeﬂgp ogﬁtgh% gﬁ?igls“% g@ togéa%ggé: %lf&rﬁ e?je?t%lcr? glz exam Iley when
vaduumefodhmgnsingreadotasing dnan yt leocmpy @eieasioglyrdefficuk egnatvthe web
rren ods .used orraeformngtools have

intd Pt et S e S AR 6 Lo 5 e G Qe G oy s more
difR@aKRAReS BRtibr GRORANEE HifnenERhs ?{ﬁ@g}e}}c gulr%[éréiﬁgy Uity Features of

formng using a rotating drum mes i ncreasi ngl'y
thegiafrier tapletare motdbwaystthidy aebadentatelyp fanisdt Wélem thédinsmaioheof

n k& cI osel aced nol ds uen [
carf B s i b RCE IR O Bty ks e,
fortiifighihe cﬁ@ﬁﬂtab@ WithaheheReRsy p1%81§1ofn%¥:&h@§1n91fea§1 y problematic.
carrier tape are not always fully and accurately

f or HefdProgyrang YoE seipkdentitehin apolymer sheet, ﬁapbnqveatomx@mss a

d i tude th kne
ro PR RES 0 PN B oFRP B L e
Th@ﬁri:cémssxrqf tioy web stoeadrbe hoght ofTeAtERS |oﬁ@ﬂ1€)/to§f @ﬁ’élﬁﬁ&tfeﬁures are

or pr.odu an[ very small features_ in a nmer sheet,
forined B ek 1 Bt Feeoriacs i pis tq%@aaaew%me&ackslde of the
|
Wepﬁh%ﬁtﬁc@m@f?hﬁ nglﬁﬁglg zsp%)fn%%lﬁté i@ lahd %e%ﬁgag% u%fl S%R?S tion

hrone. The excee
appliedtaia emrientapbwotidalot oslyafse hhﬁé pcﬁlgiﬁietl (lesligg ® grédt&&d)st@)’l but
with the tool features,

h d
the et pad ket Brbi’ Giabe fisk labmpatid dso atvemebitpe
cothSdtibility %&%ﬁu@éﬁa‘t@& %stéﬁﬁd featurel ess. Such a

constructl on applied to a carrier tape would not only
uselfgpirier dohgnymns ategud kn@ withig fieataderanas uad feahues dftthe carrier

N TR O TR

wobbly 0frais4bl S 3tsthe BBckets, migrate to an incorrect position, or turn over

completely. Since it is virtually impossible to correct the attitude of a component in a
pocket, a part improperly positioned in a pocket can fail to be picked out of the pocket or
can be improperly picked as it is removed from the pocket. As a consequence, an
improperly positioned part may not be successfully mounted on a printed circuit board or

the like.

Summary
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If carrier dinmensions are not kept within fine
tol erances and features of the carrier tape are not
wo edoop7smsl accurately formed, conponents coul dP@EUS2006/000676
caught in the pockets, be wobbly or unstable in the
pockets nigrate to an incorrect position, or turn
virtuall 0SSi b

Cor HFLL gyln = ﬂ)%ceglfes%l Co}?ﬁlgﬁwqdﬁs 3c B%&n caéner tape. In

onelbﬂfﬂodirﬂ@ﬂ apeidifg ﬂDﬁlblim@ﬁﬁdn ithe orRRSHERE ca88e thd doniiRisBea
cked out of the pocket or can be inproperly picked

long@dml ﬁ@XIP@r?H%Ha‘M%WPWﬁ@% 8t recketsAengitudonalis @gﬂﬁ@@;ﬂd Qairthe
lon%oﬂgfri{?azgﬁ g% Tﬁaﬁg E)b&l&e sn d oPaf Jur rrllé)cgn;fl?g %E&%ﬁ&%ﬁf heYein, Each of

rinted circ oar
the ﬁucmmrhals a depih faspacdp surface ofmhe nérgdtndaiabearip fed id@efenthan a

. provi des ent rrier tape. In one enbod] nent
thic gﬁﬁdm%%mgﬁ@p A 8ide vale S%ﬁ%@ﬂééhac@ﬁrnoidﬁts arg spaced
apaﬁWd1§t§1§:eQe§s OC efgnkﬂijdm&e fy aﬁ Ak ki P bRy bitle gor?g%tﬁ(émal

plarality of onglt y positione
strip,ang ithasidaveills stpalrzpimgrh@ aqy @@mep@ckatsdlaum aheight gdat&:n&an the

ecei ying a conponent therein. of the et s has
pock St S ERE e o aesl WhiTh okt Grocmtgtergs
recdib@t is greater than a thickness of the | ongitudinal

strip. The side walls separating adjacent pockets are

sp al@@aothpla@mb%i,vmantohcmréméo rtl@slswcrh@n, th jspusicl tapt sbiprises a

k th di.nal
longifyal HORBigstfy PViEE by e BOmL SR sl o
suriaceh el ghiralgy @ﬁp@ﬂcetmﬁrdcbﬁnfg%hqion&ﬁﬁhﬁ s@”héﬁdsal@ghﬁé gﬂﬂi&) and
t he corrponent whi ch the pockets are confla%ure

Opepéler@}lglb ° 19 BFHEn e the b MEAtenhBRRHi FRySPerafadeiiom elach other
by%fl‘eXI 1‘ Ofhe Jr&%b%as\r/ f)é]rgfes Béﬁggen‘? é}:gsessﬁyc‘ glsltagiggiets%ﬁh{aﬂa

e Stri a top ace an
appsuxifately thppp tsndsa thhkndzss pf Ehﬂrsfrqr; and Atqy surfaké bfthelrossbar is

BRSPS e SPROPGN £ or  pscee Sl ong T
frorAhAERRM RRGKELBHA LRI g? SRA Rk tHe" ﬁg}e%ﬁ Bk onmﬁgq% one of

cros_sbar. The crossb separates "adj acent recesse
the pluthilgy afipeekbtess t han approxi mat el y thr ee tines a

thickness of the stri surfaeof

cr JBEBERS; Spedioe IhienBon Jecafrd il FreRtnanelpS for making a
confpehém Rl tdpBe iBbid dnbdliRbm REdHMAH TR 18h&/ohOMS method

extend fromthe bottomsurface of the strip, each one

comyrisesrropidbjgeciotasrhie tnot hadpparipeigr citsugrercotialtshgace and a nip roll
havﬁllglﬁr &lnﬁr}ﬁaglfe R léﬁ*&?rh‘ferential surface opposed to the outer circumferential

surface of the tool. The outer circumferential surface of the rotatable tool includes a series
of projections for forming a plurality of longitudinally spaced component receiving
pockets. A polymer web is introduced into a nip between the tool and the nip roll, and the
polymer web is pressed between the tool and the nip roll to emboss the web with the
projections on the circumferential surface of the tool. The embossed web is then removed

from the tool.

Brief Description of the Drawings
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In anot her aspect, the invention described herein
provi des a nmethod for making a conponent carrier tape.

w0 nooefes4edrbodi nent according to the invention, P€TES2006/000676
nmet hod conprises providing a rotatable tool having an
outer circunferential surface and a nip roll having a
conformabl e outer circunferenti al surface opposed to

t heFiguteek s fragmangare RETSBeCiyE Viexce! g emwdimpgit of ggartier tape
accgfglﬁ?%t Ghé %t%ne Kitn3n o}lt',ibflﬁ%%vélf th&%l%@f a%x%t 1h gaﬁﬁ% removed
I 'nc seri és of projections
to mlowrcmmﬁoyielﬂé stbredgiithiol pneiteltyofﬁbaczeﬂeﬂap@ o’ﬁ]m”nommlem\hae dreen

pockets. A polyne b.is nIroduc into a ni
ompEERsh T BB POk Ao RN ARDIISIOr Of s pothes TGP SIeei web

IS plarsed a%kﬂ@ﬁnvkmak@pilometimz% Pigued I, to enboss

the web wth the projections on the circunferenti al

sur Figuee Dis asehernaed illutrasionmif o8 sxemplety recasheasrording (et
. fromfghe t,oal . .Brief sc t| on of . the Draw ngsFi gure
mygnien rP’foélljﬂB%fl};\Sr%?nbeér %%ee %‘ge% 83 5f one embodi ment

of Righdd 4 is@p apHCETQ Ghirrigt thpe ﬁrb@;deﬂ‘i@ﬂﬂg l[pﬁﬁr aipidtess,

opti onal cove thereof having been partia r enoved
shavdng insamplsigdp fanted csqsgbaééeameﬁ S@pap?él@g adigcet ppﬁléets

car

2 Il B T R AR SRR A SRl ST o
theGhestibi, shEWMcEmﬂﬂd:tSly&foﬁﬁéﬂ drossdhr féatﬁWstsafkﬁﬁtn@ aljageht poekets.

2-2 in Figure 1. Figure 3 is a schematic illustration

of an exenplary process according to the invention for

producing the carrier pepRfdesklif iPHbES 1 and 2. Figure
4 is a photograph of acarrier tape produced using

pr i brtharfollpviog dstade] deshnpmcngof thezpwﬁreki@lmboﬁﬁnemu reference is

R L

wa ro?ﬂﬁféﬁ@t%rﬁs?)@&ﬁg 'eﬁﬂ)oﬁfﬂletnlﬂsein'vﬂﬁ@fpﬁlb%enﬁmmaﬁ%e practiced. Itisto
letely formed crossbar features separating

be aniqleaﬁte@d thpmih@t esnbodérments sy be siikivgst andrstuptural er logical changes

f | o e scrl tion t he refe
g SErae ! fiandeniEa i ishito (e pRSeRaRRGRy The followine
detdﬂ&i"dléé@ﬁpﬁdﬂ"ﬂféfbf&@r Amdt tz)asettallf@hﬁ@fhmlﬁng séiiteVHdahe spe of the
shown by way | {ustration specific enbodi ments in

premtewenh@n 1snl¢@n@d bmthwp@r@eép&emsced It is to be

q o ' ‘
o e 5 GRS T R e
phagpaot pmefsrf&nmddthemMm @ih beheedinghe fbragh e ttmgport of Aevariety

foll ow n
of types of congponents More particularly, the present invention provides a holding or

transport device having very small precisely formed pockets for use with very small
components. In one implementation, the present invention provides a longitudinal
component carrier tape having a plurality of closely spaced pockets for storing,
transporting, and otherwise handling electronic or other components. Although illustrative
embodiments of component carries are described below with reference to carrier tapes for
use with electronic components, it is understood that the component carriers may be
adapted for use with materials or substances of any type. For example, the features and
materials of the component carriers may be adapted for use with liquid sample materials

(or sample materials entrained in a liquid), as may be used in sample processing devices
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detail ed description, therefore, is not to be taken in
alimting sense, and the scope of the present

wo pwets40 i s defined by the appended cl ai ns. HEEUS2006/000676
present invention provides a conmponent hol di ng or
transport device having a plurality of pockets fornmed

hkeotitl]xer ¥ ?rlﬁgsgb g,?g t%@é %g)?)h:gagmgg%gﬁ{ ]g[r a%zéé)zrsgt,)’ ? Pe%pé)crtgber 9,
somarticularly, the present invention provides a holding

or transport device having very small precisely forned
pocR@ﬁeglrfgnovu@ethmtarmm gnsembodimentyaemntrser tam: aomsrdmg to the

. tatl entlon ovid
iR T AL s ot 2 TP MR ol loRg i Sty ol or
the @forafge%&dﬁhﬁ@?@@ empIpeleeteSnié B6mBdrRhts"Y: antddsRelcht MBchanism.
and ot herw se handl i nﬂ el ectronic or other conponents.
€

Forgueprsed e the inkentien. ispall sappansrinas thsise bavipp Aelaast oae dineension
on e SrdE B | ﬁﬂn%ls "64\0"1}1&56&@%{@8 t° carrier tapes

or use w ronlc conmponen i s under st ood

t ha wniterycftexiise entiecaps i 60 baswestip poﬂﬁ)ﬁ Aoedefifihg 4S6p surface
w th materla% gr subst ances of _any gﬁ For exanpl e,
agh

102(7pd o okiont wistasn d0hapRaFitathe fop swrﬁaéeéeap isrRortien 14 knsludes
lonfRYAiRe 8, ?@Qﬁﬁgeg Hf4 4436 oW 4 d 4 g%bﬂali%ﬁgﬁ;% | g{l’@éngegnlt %I}%:s 108 and

or sanple materials entrained in a

110uoeded in mmtwdmgmgmmgam@mfemﬂy kathf digs eudsesr Adeshcement
in \J S. .Patent. ication Serial No. 10/682,597,
noly P BiEivids KBt OREIENIE T HORPEHPHEC s gch as the

teetBHE aSFRRREITRIVE (RSt sBoRAY fob 8vandRe cﬁﬁ'fé? Ee@b N80 tRvdrAs

i nvention is shown in Figures 1 and The illustrated
prededenmined log@ioni s part | cuI arly useful for the storage

and ]| tropmic ¢ one b
aavARSER PR n S B 7 B TBRE SR et o

pockém loberdngiiooeit the tﬁpﬁsui‘ﬂﬁ@é B0 hefthe Striptpottas tWan® a glven carrier
di mensi gn on the order of 1 nllllneter (0. 040 inches

tape sachsprekpiel 12 inugially arapticalbiidentecat e the ether perketso @ yhissiln the

ro i BB A0L ML ST AL BB, BSR4 oy

emhmn]lldmemnealzﬁ bgbkm a2 ﬁ&%ﬂdefl Gouir lsgie I’vgﬁills Eld 9 EeaBhl Eﬂ{q @U?l@ﬁll%gfsght angles
106 n vancenment hol es

Wity a0t 65 pasAdtRor Wkl ik BRS il 20 9 gne fetendigvnwardly from

the RIpEfSHAD1 00 HOhE 5B octf"c?{ Bfifin bONARERMBRY . gt‘sl 12.

and 110 provide a ecelving an agvanc
Bottcex; maHild mlsgmhrﬁlsl_pﬂcmar tigbpdraltd] tatteplaelofstrip poror ot The
trans{z]eg\é\é;%l%% ﬁz{aﬁ%ﬂv Mﬁsﬁagrﬁéﬁ{dir}aﬂg%og‘l%gnetdopoc{(ets 112 define

crossbars 117 that separate adjacent pockets 112.

Pockets 112 may be designed to conform to the size and shape of the components
that they are intended to receive. Alternately, pocket 112 may have a generic design to
readily accommodate components of varying sizes and/or shapes. Although not
specifically illustrated, the pockets may have more or less side walls than the four that are
shown in the preferred embodiment. In general, each pocket includes at least one side
wall 114 that adjoins and extends downwardly from strip portion 101, and a bottom wall
116 that adjoins the side wall 114 to form the pocket 112. Thus, the pockets 112 may be

circular, oval, triangular, pentagonal, or have other shapes in outline. Each side wall 114
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A series of pockets 112 is fornmed in and spaced al ong
strip portion 101, the pockets opening through the top
WG 00barsa9302 of the strip portion. Wthin a gi RENUS2006/000676

carrier tape, each pocket 112 is usually practically
identical to the other pockets. Typically, the pockets

112 are alé(ﬁned with each other and equally @Eaced
magglgotbe fpﬁn with pslightdzatbd.ce pistaat tasvard thexehtepotieepogkep) to

fac lﬁ%{e li'f?s% lf{thesé&g?&\@aﬂ 2%%435(511&3?}61?55 V\l%etﬂgr g!:llaey fﬁol’xﬁjﬁmld or

forﬂ:ﬂrﬂg dnd Jdrunng éerbdlceomre@fdhﬂ oamﬁwauagé YThe depeli bthe ppcl&u bfirﬁe(lﬁ) vary
‘;2{ of tEe strip %&atl on and adJ@m n bottom wal |
denegfipgppdhe componenpihiet GFpasict ispanded igasrsive 11 aS@laﬁ%ert ¢
I

t?mm* S e R A R R e
appushincesedd pdmk singllat $Ruatedal fwtuwsds $bersacddi@mbhae or support

rate ad acent pockets 112. Pockets 112 may be
pm%@@?b @onforn1to the size and shape of the

CONAGMEHSa El'ﬁélte c‘bhﬁﬁ’n o Zr%cké’c‘s ¢l adilhRratRGe! 'tl’{eedrawmgs two or
Al ternately, pocket have a generic desi

morr@@sdwm;as atdigmd @a@l@tmhbaimwbtsfomme@ alopg thy lengib 9% amﬁrm portion

thou h not ecifica |IIustr
10p BERE ot s R s SRS ER e SR M irPBAL Y, e dollipg ot
poél&é&tcoarcﬁbe&hmﬂged partiié tp egshasth@ dvigmpitetldemnbne ¢dlumn belng in
eneral , _.each pocket includes at |east one sijide wall

ahar@d rPW&W@dP%P‘P@(eﬁﬂE theadiant cobipmak as Jeseribef 9inijpd States

PR 023011 Rl GIRABLL 1 43P BB B o

eadhathket & dekeribvedyin hnited Scatdsdtatend Wal 4,724 951819 uI ar,
pent agonal , or have other shapes i.n outl. i ne. I de
el 1 OPAPRIFILASHETS ACGOBHIRE EP e Cpvertian.ithmtideiaks ?{‘P Ladjacent
poéke%' ARtard %gﬁfa%& lgbﬁa 8R0h&Y 1e8f thEuK‘ SHROGKE EE)) thfesltRC kv'eb HtiGess,

i nsertion t he conponent, and to assist in rel easi ng
preffidrebly dess ¢hanf abon thraed pHtimes the rwebribickihess;cduditingtop edges of the walls
abricatiqn of t The .dept h. o he
11, Seiig arParu gous LR T TaN P el oen fobsipee 102 of
striphRriRGCKEL ThR HelBHR 0e8R alificéif %ﬁﬂewaaus lin4 @sdghe&tbpﬂhan ma:epocket
interior of the pockets 112 may be formed with | edges,
depth lnsnuqotéd esmppuent beight, tor prevent cqppmmémgr@@@ beiweeradiegent

poc%j atrso%é%#qi l{ngelrnt at u?ggxi Pé{f'xe iah%{} %%\9&1 sgrilapté)?oxc%mately
90%Cdﬂﬂiﬁlpcﬂﬂ<epdbf)ﬁﬁbﬁgr&ét3r pfeférbﬂﬂy%bp@kﬁﬂatel@ %h’@oﬂh@lﬁbﬂ@@ depth or
two or nore colums of aligned pockets could al so be

greptst.rind 18076 REFTeTaBLy) cahglith st packet lsltZrdepthp R EPBA cphediments, the
de;%tg%%{ﬂeéﬁkﬁetg Bpﬁzefs %}%ﬁﬁg&g@@ t}gahiegf&ythg (Vewé)ljlﬁlﬁé gtnp portion 101,

while in other embodiments the depth of the pockets 112 is less than the thickness of the

web forming strip portion 101. In either case, the pockets 112 produce corresponding
projections on the bottom surface of strip portion 101. In some embodiments, at least one
of a length of the pocket and a width of the pocket is less than 2 mm, preferably less than 1
mm. In other embodiments, the strip portion has a width of less than approximately 16
mm for multi-row embodiments, and less than approximately 10 mm for single row
embodiments. In still other embodiments, the plurality of pockets 112 are spaced along

the longitudinal strip at a pitch of approximately 2 mm or less.
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pockets could be arranged parallel to each other with
pockets in one colum being in aligned rows with the
wWEowkorsE9s n t he adj acent colum(s), as descri brdI/UR2006/000676
United States Patent No. 4, 298,120. Alternately, the
pockets i n adj acent colums may be offset from each

described i.n t ent
4, 70 WASTTRRLORE Bre TOLPPP LA EABRARENRE, 1 Bpg s the web has
suffidis@ Alekdility it Perdicie twed Wweuddldbont tha djub of A lstopgekedls Td ddne
are separated by a distance | ess than about five

embqdigpents peCOyHRE tqqthe kReREON, S RATAeN has atbickpess 9t tase éhan about 1
maf (AOFEDS G GraBTS ot B 48008 SARECRSmIRNE SR HABABHGES the suip

portiatbidsainthicithésy leso haanboutd.2 himinh€ Otrofd). skirip poeichOd 1ahay be

stri ortion ht of adj acent si de
optigally dedrymrgmen tﬁ]d PM ﬁ?ﬁg b?ﬁifﬁ]a&éh%fellsa@aw Fisondudtive. The
ele&ﬂéﬁ?&%@ﬁ@ua@%h Heriddl 911N§M?QEC’[HQ @Hzﬁ@@ Y 4 t@tﬂr&ﬁgﬁtgu’t the

bet ween adj acent pockets. In sone enbodi nents
carteritayfet andfpretfhmbboqoah@gnouecﬂ dEhipddaiture insygpevenk daraags tg cOMPenents

f. t.he t depth t ferably .

confpst SRR EiT Gt Rl o b BTG S Redhia sbaree. and
WDf@arﬁéﬁtfaﬁé abad tha$ %ﬁbnaﬂl@ HAIEIPACHER aie%?ov@ﬁﬁb@ 120. NC&RFBape
enbodi nents, the de&t‘h of the pockets 112 is greater

120:ip gpplicHeverihe ppelesis bE2 efithe optier taper Mytogeiaimthp eempomﬁnts

8L 5 RTERS, B0y 6 580 1 1 n

Co¥epdper1@0 shuf hlgo pﬂﬂéd’t @it cotiponérits &oirhdirt 208 Seher bblﬁamﬁﬁh’sttﬁat
U&dﬁ g%:eﬂolluce correspondi ng .proj ectjions on the bott
could yvadedhe podsets. kst shommaip Fizures kapa2, én%?f&?l?ﬁs]fﬁ(sls ﬂgtﬂble
ovelrl%?ar’t%? G113k 90146 bh a0 1std§s$) %9 E\II e%lncﬂe Foofd Sy icefnBEt holes
poc 83 n2 mm preferably s

is le ess than
108 anddtlf atongrtb@};d:ng&ntfstrilt preticd 101p Qover tape 188.3s talaasa]ﬂyl seefired to

| ess han appr oxj ly 16.mMm for nulti-row
the L b BAFOR QDL S5 AL 4B oA AR TOnRyRtg pocess the
stor%ﬂ @&hﬁoﬂe‘ﬁw %@ﬂqst%éﬁ LovdrRagel 120linQh A& a@ﬂf@P@hﬁﬁﬁHtﬁal bonding

ural ity of pockets 112 are sp aced al ongt
portlorrsglt.?tzwdd Aag that a:rewoaltieétqipngitudofal aqlgﬂsolxﬂanest lé)|4>ané lﬁﬁn or

| ess..T tr rtion 101
respehRilTag stte om0 8 ForeBuBl b b ule Frbrgadtcsi Sch as an
acrylhie Xﬂld@éridltdt al RaPgdtVatediddhdstvelRchay AflctBPRHE vingEadatie Of

a storage reel. In sone enbodi nents according to the

copplywenthanbe wseditp adlere therrotierdo sdgdwisfasess )4gmd| 186 Aligmatively,
corPRBHS i T A0l ERER AR o 6 By A0 Rl T

couldalskbeesitied sand dvarpoabris tetfin@binnthe pddkets 11R.bySinrddhesive, for
portion 101 may be optically clear, pignmented or
CXappef-fi ed to be electrically dissipative or conductive.

Thep, one exemplary embodiment, the carrier tapes according to the present invention

are made by shaping the pockets 112 in a sheet of polymeric material and winding the
carrier tape onto a reel to form a roll. Figure 3 schematically shows an apparatus and
manufacturing process used in the production of a component carrier tape according to the
present invention. A rotatable tool 200 has a structured outer circumferential surface 202.
The surface 202 includes projections 204 extending therefrom that correspond to the

various features to be formed in a component carrier tape 100, e.g., component pockets
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electrically conductive material allows an electric
charge to dissipate throughout the carrier tape and
woe@bersably to the ground. This feature may prREBOB2006/000676
damage to conponents contained within the carrier tape
due to an accunul ated static electric charge. Carrier
tape 100 may optionally jnclude an el ongate cover _tape

113, ahignmeytdeatigs avithpmthie Pogksss, |bé§{566§(€rsptqfi§€tp1§@ﬂéé1@1§eq‘i@leéf efc.
t
ro BgGRL ik Bhkai, bfdogt 2 h0c B, LRRO RSBk Sl

reprédentmtiombeligine Fi gures 1 and 2. Cover tape 120 can

al sq prot he co en fromdirt and ot

ConteRPHSfEL0 BRARE & BU BT HS HEr BB Supebe s in contact
wit R pbBseE HBWRS clrcBtbréntial WCG tZ@@ Bf gh%QOfa%.bﬁé 9%l fd()e such that

overlles part or all of pockets 2, I's di sposed

theklilmm’emnst%)lé prepagnto fand defars @maawfah@lz h’soﬂﬂls ngnll210. The
P ernaC RS . B 8 i, PR Ot Ry e BHE bt A Bt Emerie

madétdll Stitabltleldohbidé miateri@RAndledss BRSAE W6 Mirhited BRIBErs! Slicones,
access the stored conponents. As illustrated, cover
ethykgme Pronylang diang @eonearess (RADYL) neethants nEaflon@h altrilgs, neoprenes, and
iLNgl
Bl 38 50 Sk SRR e PRI e i o

210854 4 Shord Alharfesss &Xﬁﬁmdz@e od 3P & $60 heefeabB/ ihitheerange of 50 to 90,
adhesi ve such as an _acfylate naterial, or a

depradinegmon he BaicHaReing et h as an et hyl ene vi nyl

acet

ChocPh e PR ol ISR A iR apH oy R
apfs2ftus 222. dIeemsk puroeskable plymegy ipdelivieom td @He :ﬂyt d&i¢ hpparatus 222 at

ans ver tape 120. co I al so be o a
or RSl LS (et (o e Comrerdne 2 SRRt Sin Shiempd e
md1&dd) AR B30 dfrbo‘l)ﬁﬁerq&( aﬁma@géa ®sKt B Bbparkids 2@@[1&6 e nip 240
tapes accordlng to the present |nvent|on are nmde

beigteap ﬂhﬂgotalﬁ@lq)@ok%(@%arﬁlthe pip rallgAein mrn@mhglmpmtetlons 1t may be

B A o PO BIeD 230 SE BB eh et FRERBRAN oL i it tore e

nippPHb foried Feth id fig ol QL@ SThalsdtoriabld Wutdr saHEd 2 12MofAhe Bip roll
21pﬂn%onent carrier tape according to the present
¢

p0s ahthe Rolyares iveeh| 28 O finpiessed hetveasn shastofaitile foed 2@fuamnst the nip
f
w1 SO M B0 T A0 P i
thet Web Y30 byoths chefdinislss nip)roll@lf) a¢ sufficient ta foeepwiiRAtesin of web 230
. carrjer tape 100, e.qg., rqionent pocketsl112,
intg jspg ﬁéﬁmceﬁ eipvsFR §TWC1“HP$12Q dorseing dgaduren,pisthe garrigy tape 100 such
Ny |y t [ ad

» ?ﬁ(&g ? rggiteip %rr(l) ,ggb'pr 0J ezﬁ @%sggt@gzﬁhtgeleﬁgeen 8 ?@at ?(;/(Pf)a(:kﬂde feature
de@mikian ¢petthe webt236 (sehteamtdsare defined on bottom surface 103 of strip portion

101). The pressure applied by the conformable nip roll 210 will depend upon a plurality
of factors, including process speed, material viscosity, web thickness, and dimensions and
spacing of projections 204 on rotatable tool 200.

The dimensions of the incoming polymeric web 230 will be determined by the
gauge and width of the carrier tape 100 that is to be formed. It is preferred that the
thickness of the polymer web 230 and the pressure between the rotatable tool 200 and the
nip roll 210 be controlled such that the thickness of the web 230 exiting the nip 240 is less
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representation of Figure 3. Anip roll 210 having a
conformabl e outer circunferential surface 212 is in

W@ wbAaT49 t h and opposes the outer circunfer ePtT/a52006/000676
surface 202 of the rotatable tool 200, such that the
proj ections 204 press into and deformthe surface 212

than%{z %ﬁght:]ﬂlfghqt}%})jec 9y ZO-Ehtgart gotal g-%{ ol g@égﬁ gg@l&r‘[{ ﬁfzeoigtﬁgcamer
tape@l08S 1P FBffEirdMBdngddahent She balyneer e\beaszﬁo ieddliveredtte theadip 240 at a

include, but are not linmted to, rubbers, silicones,
thlchtehyifﬁhél’@g99§/ﬁ§ﬁbtﬂlzgﬁ@ Srononer s (EPDI\/p ur et hanes,

T fI
e o?{é Lrﬂ%l %ﬁé{ﬁ :1t?1ﬁa§/p[{:§gﬂ o?ﬁgﬂﬁl gl er surfbgzcm(;)rb%lz

dehﬂéred Remnthe die@ipparati® 2b2$0 the shtatableetoma:mrae ssempﬁraﬂu@ that is at or

abo{z;{a)l?sglggg g@gﬁ&%}é%ge@ﬁ%eaﬁ;? g]?clf hg g{e&g)hfrg?rgg@o%& 1S throtatable

t
tool@g a% Bl e?o%%ié ch?ﬁ ﬁg&%gﬁ%te‘x%ega%gﬂevﬁE g@%?%%@??ﬁlgﬁgfm or
be rpsliopterrto s shepd afeheprojetivhe2( et thdiretatablsdpelt209. dbe at

or above jits_ne at ur
teopeipiyEs Aovhich e m}mq%lw Bt Siﬁ{%‘éﬂ%(} hﬁ%ﬁ ¢ dje apgaratus 222
varibEbvet 3br&id 8L Zéé’(‘i@r abSut 206CHAVELE3 (oroMeb&rlish €on the gauge and
apparatus 222 into the nip 240 between the raotatable
typd aixhat20d thatds bdieg fnrpleﬂ,cﬂsmegll@ the ppesd g the manufacturing line.

Alt]::)ﬁg]pgilglg% gﬁd rlaéé%lg Sfl TRy {ies%flﬁéecﬁfrleg 1%1?&%8}@1?:1% E]‘f&%&@lgé IXI{EEI[StOOd
thatRBE RI0€200a bRerdd® el yobBdvidied bs tayeotheirotaddtie ﬂﬂlﬂ:turé'lamenable

conformabl e outer surface 212 of the p roll 210
to coetimions Web-Torme PIRGESFEs SWBISS 250tiRuoYs @glé ed between the

r ot f}% n%FIIaR{Bé o230 B?B?fhet; (b3 a E?L-‘h%’ ZchPer8 b 1%?@\9%1%9&161‘[

ures r ot a ool 200.

p1o@:rs§1ﬁ§ tﬂérﬁpaitﬂpiel # dothe pbineafieBh@aip 249 betvecen dind mta’tdﬂt @Oth 2o0 and
roll 210 is sufficient to fo ce nmolten re

the BGOONAID 1 FA the YT BES BEDGLETb PR Mo oaH Povide
meéﬂaﬁfcgi ﬁ%lﬂﬁﬁ& WeEReR TS B4 i ?eﬁﬁﬂe%tufe%ﬁtréﬁg tB&IHBb 830, the

F'row poc crossbars 117) "of the rotatable tool
mtazme to@h@0@ andorahie dipdoB &4 R siaydefheated oe coded, ms npesgsarp The

b 23
TS oSt LA PSR R e s
forfaRRe &ﬁﬂex{%pésrl@o%@éﬁr@ﬁlgﬂ@% PéRnt @hventd0 W |1 de pe nd

upon a plurality of factors, including process s
mat hlrthabasct|0§c19tsmsuqn ofvté@ntomia@m@ms anab of meksn H&ﬂlﬁ guided

N R T
codtiab eEh O BAY BY efpyed to cool the web and sufficiently harden the material such
that it may be removed from the rotatable tool 200. Cooling can be accomplished, for
example, by convective air cooling, direct impingement of air jets by high-pressure
blowers, a water bath or spray, or a cooling oven until the thermoplastic polymer
sufficiently solidifies.

In the case of polymerizable resins, the resin may be poured or pumped directly
into a dispenser that feeds the slot die apparatus 222. For embodiments wherein the
polymer resin is a reactive resin, the method of manufacturing the web further comprises

curing the resin in one or more steps. For example, the resin may be cured upon exposure
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gauge and width of the carrier tape 100 that is to be

formed. It is preferred that the thickness of the
w@odogessoneb 230 and the pressure between the POL/EBZNNG/E0676

tool 200 and the nip roll 210 be controlled such that

the thickness of the web 230 exiting the nip 240 is

to 2 pEOLoRPeRERE Gt R S o P B Rupifich BBk e ight,
etc., ?(eaﬁérﬁlﬁr?g G tBERAGIE e pdltaedible vesin W6 Buffidienils harden the resin

Ivered to the n%§:2 O at a thickness in. the ranﬁg
prionfo Emaldrann thRotsabis; toph2 0 reombippiéans of seqliigsand;cfirifig pay

e preferred that elivered
o sFRpmEdr Buspay Tt s e B R0S L 5ol “200
at SRithsIFR&IREHsositivat farsoaiponent abwiee tapes ofthistinvention are
processi ng tenperature._ By. prqviding the pol r b
dimamipnaly stibles Serablscnd TetY foBARE R g’&ﬁg\%‘é&o qeliigafion
..pOcessi ng: re: ik I o BhRlMied
B

poly0fy1eam térlephthaibel apotytuodéne@@phihakt) eppiecaabanate, pelypropylene,

whi ch the po ric wep 23 st. be deli f

polxiNscnfp AL A a1y B e eotsF P ghs o Polvelllene
2 e ' bihge, isobdtene),

el R L5 AL doRand) pnipon ke g andias
mocﬁﬁefg abobf (phzmﬂmrﬁmﬁd eal; pgmﬁwmlymﬂw@@lwxm agrglomituiisy

is depicted an esgcr erein [ .
burager e oo RAPO DR BaaPogt ) ‘Griearioae ey M fatera
has RO €85 ASur@ BV 1O tARE of 206 @HH36° 51 Mihe e mmydte|modified to be

cont i nuous web-form processing, such as a.continuoys
eledtidally divspativerpeecaduetyeon thedatis|cpyee thafaperial fb%@éﬂ@% Sy

L owered to bel o ' r Aint e o
clecg AT SopIR S pibrial i ARG e BB BRI Ohat is cither
intetpetsed W@thanthe poBmitiio nictrial 21 & subsayatmiyncdated e thotwabesThese

formed in the pol ymer web 230 and ovi.de nmechani cal....
e PO ROUAB 01 PaRs: B EmAME L SRS, S BP o dfves.

h / afdi sitable for
t eﬁn@?g%%e {c)%?%‘tﬁé){oﬁi 4 fiad g? g%ﬁﬁﬁséﬂnﬁ a8y shid@: ié'_lgﬁ ét ble f

r ol eated or co ,_ as necessary. T
formBpbyt difket inhehipingc Sssabigsubsrates pdchine Fieguly avith ipinimal or no burr
enbossed web 250 that can be.used to formihe carrkier
formaigs CHBBLEIY ReG ST B BV eripd PSR g pracy
X LoRf B cliRgs SRRkAS b1 HladiRs hid beariiedd. Buitable
aﬁéﬁﬁ%ﬁgﬁh%gﬁé??gﬁ9isﬁ%ﬁfded to pasgﬂ?hrpu fhe ni p 240.
methls ihtladealossen, sieeh b2BS, w@pberslediolass pickalpandypys thereof.

Sui tabl e cool i.ng, mean e e oyed
L
malBialsC R Y&He EmBBAIRAS! 1Bk AlatdH 2 fdrathg ARitablComll 0@ nagvolgrise a

acconpl i shed, for ) )
porous material, such that a vacuum can be applied through the material of rotatable tool
200, in combination with nip roll 210.

The rotatable tool 200 is preferably formed as a unitary sleeve having projections
204 for all of the desired carrier tape 100 features on the unitary sleeve. The sleeve may
include projections for forming the pockets, alignment features thereof, and protuberances
for skiving to form sprocket holes, for example. The method includes simultaneously

thermoforming the pockets and the protuberances to provide excellent registration

therebetween.
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exanpl e, by convective air cooling, direct inpingenent
of air jets by high-pressure blowers, a water bath or
W@ pIay78403 a cool i ng oven until the thernopl asPCT/US2006/000676
pol ymer sufficiently solidifies. In the case of
pol yneri zabl e resins, the resin may be poured or

punped directly int r

G SR Pl s R0 o tiith ik BRE ol A0 3 preferaly
cut diRSHY oh® the Ele@eiisugy dithsi acarbide oraihnsdadolimpnuichatethatrig

the web further ponprise; curigg?the resin,ipgoq or
capaplsy of shepipg eaqhgproissierpiEh Tpk greciyn, Magrepweeigh bep! f9gwany.

. t [ [+eryt ad4 Vp; u

N e b b e e e
suitedl€macldagaidsuh pupmses. Hinch ataghimes fypidadly puodlydess Jageabl e

el o 3 B PR b o

Cor}:}(ﬁ%érﬂ %/IiﬁHQﬁEMrGIﬁQTH@&iaﬁ%ﬁ@ 1dfs fMRbRYB udehrdiBbstesicREs can be
e web as 1t conmes off the tool 200. Suitable resin

puraheseddsin Ken¥ Diamond iporeeh N Gar (Gherdonglved, (@fardas, OH.

i nyentjon are dinensionally.stable, . dura n

oy e P TR i St g B Epp it e art o
fornStHel RBir & F8leetibiy 24i th&rbstd €F orlesthmplegthe @irojkétitnt wefates,

pol yesters (e.g., glycol-nodified polyethylene
correspoaging fia thetcemponeB (st sifpwakls 1 &t eaprieriarragddy, turning the sleeve
. l. [ o]e) : I opy| : Vi
R ABPOR R PB R Rty B cweanl i e
posifiehy €hé p{c@d‘tﬁioh l@ﬁléiﬁﬂ'&ﬁ bailrea;gending poothy am'niﬂeglem gbgket ebisbars 117

e.g. polyethylene, polybhutene, or polyisobutene), .

can %@me@@yg@ﬂ ng Piretsre et etaRe iy ?‘ﬁ%ﬁ%/ﬂg@_tm%ﬁ@ﬁo the axis of the
slecP@! XAaiEBh %}’Ajédtioﬂ%‘,%ﬂ aShbW Pf&rfdiﬁﬁ?d&@ﬁk S6mgSEMRMBrmed in

resins, and-polyolefin copolyners.”1n sone
a mameosintitantsthe tfovnatioh of thel préjasticosmeed totshapretha poekests. n

t he f 4 to 630 F. Th terial. b
BengBiriy-aH0E 5 20 881N TeavF P SR EOp R T e
plurlgﬁtgidﬁafr&tr iRles.CORRIfidall§, PRK&EE hAd offBY fehfhedsUBLa phirality of carrier

ctrically conductive material, such as carbon bl ack
tapescaw heaatidunedoana singldsleevh and the weh B slit atter iopaingde isolate the

. owWihin th olynmeric material or is subsequently
mdlg’éjgf?]le%ﬂﬁg&lshe web. These materials may al so incl ude

dy &9nceQRé PéckBtsSl,] 2 i SiBRialiSer t4P¢ 10aNE be@y Fep0éd, Glidw@vancement
additives. In general, the rotatable tool 200 may he

holesd®8r | Kbare srbsaayenslyenmediin asaparafsopermtipn sughs iy tyyching the
Ldir chini . j ' .

s bR TP PSP A5y BB ot Rl

edgélbmifidel 194 ambll 06w Gesaiibed) s examplt, iElnital Stas Retsi doal

5,73kt a%rc%{iegg%nga@%ﬁ%gg oo (G LoTGRPRLE el windings) about

areel 260 to form a supply roll for storage until the carrier tape is loaded with
components.

Figure 4 is a photograph of a typical vacuum formed carrier tape formed on male-
featured tooling using a conductive black polycarbonate resin. The low pocket crossbars
result from the restricted flow of resin into the narrow crevices between the pockets in the

tooling.
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metal s include alum num steel, brass, copper
el ectrol ess nickel, and alloys thereof. Suitable

W@b@sh7sae3 conpri se thernmopl astic or thernoset PETI/E81086/600676
such as acrylics or other materials. In sone
enbodlnents the material formng rotatable tool 200
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rlSlH? ereﬁfn%?f?flille Svak Ja‘sl &ﬁﬁh@&tﬁﬂ%ﬁ&g 7B¥est féraﬁ‘ﬁlﬁg atﬂ?ﬁl temperature
i cal e operation in
of 4d0e &y a‘heSnélwmmﬁymdNashmsscd threngh & hcac‘aechnequﬂel@ mto a 10-inch

(@3’?}%33 ocbg JCeCt Lo ULt a%@;ﬁ‘ao{g{hﬁagr dw%@ et ififeing
frofaGhd F}ﬁﬂrd%f‘ &e%l&ﬁ(vﬁasscirg? bR AHY a AlPfoeMbd b en Shietifum forming tool

par a to the axis the sl eeve. Addition
anqoa sijiewecirobleer covrrbd aip oHoTbe sibiporfeonhbeidiag gsihors Hhardness of 75.

¢
oGP SRR PESH 0t B g v
maRRGk&t & 70Ben et ieRiting theii] 186 iiebrenZidd aroindehsterestesurface of

thec‘:cggl ag ?t v]:ra?srcrgﬁldedtb% c%lntamé’lt ::N%ﬂ g%lblllsllle(yi forrmqgg %o%l aand also by external
compressed air cooling until a temperature of less than the glass transition temperature of
the material (approximately 212°F) was reached. The web was then removed from the
tool and wound into a roll.

Although specific embodiments have been illustrated and described herein for
purposes of description of the preferred embodiment, it will be appreciated by those of
ordinary skill in the art that a wide variety of alternate and/or equivalent implementations

calculated to achieve the same purposes may be substituted for the specific embodiments
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plurality of carrier tapes. Specifically, pockets and
other features for a plurality of carrier tapes can be
w@e@darsags on a single sleeve, and the web 250 BCT/US2006/000676
after formng to isolate the individual carrier tapes.
Once the pockets 112 of the carrier tape 100 have been

prepa t he advancenent holes 108, 110 are
shyiy ?ﬁ.lw Wi aeﬂ%ﬂ%’ Gemdheicare phihspresantdnrentign. Fjose
wd?H;‘RHWnQHe LRGSR Iiféa'dﬂy Bﬁ&%bl% tf4 Jth%lg%%éﬁl’ Pﬁ/‘éht‘fdrﬂg bé implemented
prot uberances forned on one or onglt di na
in edge vede fatees ofl @ubadinien 96 This apph«:atuoh éxtintdnded exauvpt @y
United States.Pa 738, 816. T carr
od4El 5 B PR e BT SHAIIEEHE BRPvPet pfopey Dprefore, it
manifBdiynaehdas tha iheekiod B0 lihdtefl %Ip [ t%h' eﬁhﬁs 5191 the &@ivalents
storage until the carrier tape is | oaded
thegesdponents. Figure 4 is a photograph of a typlca
vacuum fornmed carrier tape forned on nual ef eat ured
tooling using a conductive bl ack pol ycarbonate resin.
The | ow pocket crossbars result fromthe restricted
flow of resin into the narrow crevices between the
pockets in the tooling.Figure 5 is a photograph of a
carrier tape forned using a static dissipative black
pol ystyrene resin in an extrusion replication process
with a conformable nip roll 210 according to the
i nvention. The crossbars of the carrier are fully
formed. Clearly, the production nmethod and apparat us
of the present invention produces significantly higher
pocket crossbars than the standard vacuum f or nmed
pocket crossbars. In experinental results, where a
fully formed crossbar has a height of 0.631 mMm
aver age crossbar hei ghts obtai ned usi ng conductive
bl ack pol ycarbonate in a standard vacuum form ng
process pockets were 0.107 mm whil e average crossbar
hei ghts obtained using identical material in the
extrusion replication process of the invention were
0. 607 mm Thus, a standard vacuum form ng process
produced a crossbar height equal to approximately 17%
(0.107 nm/ 0.631 mm) of a fully formed crossbar
hei ght, while the extrusion replication process of the
i nvention produced a crossbar height equal to
approximately 96% (0.607 nm/ 0.631 nm of a fully
formed crossbar height. Process Exanple
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A conponent carrier tape according to the invention
was prepared using a static dissipative polystyrene
wo e@o7§4p3 | ed wi th carbon bl ack. The resin wasp¢BUS1008/000676
a single screw 2.5-inch Davis Standard extruder with a
| engt h/ di anmeter (L/D) ratio of 30: 1. A rising

teggr.at ar.e_ profile was used in the extruder die
: al hing a final tenperature of 450 F. The
1. ol e YRR SafeddaRtisiigl ough a heated neck tube

into a 10-inch wdé filmdie block shimed to a
nonk herigitydipalofexible 3@ipi nches. The web melt energing

f he. di l. ock d I. '
t or e Sk bAORRER IRb R miRahid 58 Tong Piafiuf Baa
rubber cewftgeedoPrdceiving al&insdnehCBBRiH, BAMESf thepbckets having a

Shore A hardness of 75, The tool roll tenperature was
mai nt ai néepthrompptop sugace of the bongitpdingl) strip Bwiisezeatardhan a
was mai nhal . .exiting the nip, the web
cont i nuegﬂﬁg%ncg{ql%gmgﬁ?@é%%é@ﬁ ace of the tool as it

was wheelredddyaliosdpacting/atjacdat pbiletsetle kiiced agart o4 distunbe less
al so by external  conpressed ajr cooling until a_ )
t enper at Hi2B agproxwagiely {iys tipgs the thickness 4 ¢he fopgitudinal strip, and

t enper at yheredf b E\%g?@%lﬁééﬁ%agﬁ \’i/’r%r .cg'RtIﬁJCXetg illg\%': A h greater

reached. The web romthe tool an
wound i nthanghe micket dapthhmingk adyeeghi 61 the eninpanane mhichithy pockets

been illustrated ?d descri bed herein for purposes of
descri pt PEFOBFEVHRS 'DIEEFETr ed embodiment, it will be
appreci ated by those of ordinary skill in the art that

a wide variety of alternate and/or equival ent
2. i mpilberegrnparicohesrdier tepg eff daimt b vesidie the lohgituslimnd strip has first and

e stituted for.the specifi .
ol B TP L A b B e e s
plutdlity s£apallppdché advmeenéntihols Méd @feivihp a8 @dWircbmsitithéchanism.
inthe art wll readily appreciate that the present

i nvention may be inplenmented in a very wide variety of
Thedi Thi , p C 4 ‘
> SRl Bk enl SOl Lb0N il SRR 0o f 0Bl

secdiesito & s@dsunfice bfithe Theyiwbtmbstripf exitchdirgnilbgsthk ¥triphhenelB@ring
that .this invention be Ilimted only by the clains and
thepplgrality of Pagksit s t hereof . What is claimed is: 1. A

conmponent carrier tape conprising: a |ongitudinal
flexible strip; a plurality of pockets |ongitudinally
4. posiThé¢ comepbnent ¢ameer tapedft dalnni wletein thedoneitolifal gidipéds a width
for rerl:(gi ving a conponent therein, each of the pockets
% mm.

oflgsvp

5. The component carrier tape of claim 1, wherein the plurality of pockets are spaced

on the longitudinal strip at a pitch of about 2 mm or less.
6. The component carrier tape of claim 1, wherein side walls separating adjacent

pockets are spaced apart by a distance less than approximately three times the thickness of

the longitudinal strip.
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depth froma top surface of the |ongitudinal strip
that is greater than a thickness of the |ongitudinal

W@ 0007849 er ei n si de wal | s separati ng adj acent PEDURBD&000676
are spaced apart by a distance |ess than approximtely
five tinmes the thickness of the |ongitudinal strip,

and ' i dewal .separ.ati.ng the adjacent . )
7. oo c TR Eombihehb LNt oiBED HiRsin e ot oerbying adjacent
pothetsisava atheighbgreatr thas apoRRALEY J0b SMhe PEciRpaiRES are

configured to receive. 2. The conponent carriér tape
of claim1, wherein the longitudinal strip has first

and : irfudi edge surfaces nd at
8. P e REEOREORA! i€ jabORULHEL, Wlerdt % B BR SFnartf fjacen
pockgtsaialvy adipigbegheatdytinn epmokintudle 95906 thefQiket dgptian

advancenent nmechanism 3. . The conponent carrier tape
of claim1, further conprising a cover rel easeably

9. secuhedohforRhe i fuginal -
extendin gﬂoal 0 né%):m?%gg% % ég%lmtair} 3"11068%2 kﬁen%gae{%ﬁaéls %%ag aEa%fmigtﬂf/‘e

adjatenppedketsdiavela haight apprnpometety apmel foahe pagiet ddptle! ai m 1,
wherein the longitudinal strip has a width of |ess
than 10 nm 5. The conponent carrier tape of claim1l,

10.WheTB¢ Borhptsheld diiddr thye S clRARCK SR TreSRREGS hE ef féli;f%th and a

Jlongitudinal strip at a pitch of about 2 nm or

widgh, apavhesrip ahlepit onepf the poele éength aridgionkdt, wivitheis diss tisin@emm.
wal | s separating adj acent pockets are spaced apart by
a distance |l ess than approximately three tinmes the

11.t hi Theresspankent daeridramg dfothimalo, Shefemh the pdBIEERIRANERDth and a
.carrier tape of claim1, wherein the sidewalls
Wldé@ﬁé‘fiéffl}eiﬂf‘@n aldpast ene ohibe petket ipagth andimeckpitwigihdaless thehdrmm.
approxi mately 90% of the pocket depth. 8. The
conponent carrier tape of claiml wherein the
12.si déhwa¢dmspementaraatar gpearfjciari, whenkeths b@irdmaheaiights a

. great t han roximately 95% of the pocket depth. 9.
thl(%ﬁeéss@gieﬁﬁﬂ@ﬂtaggﬁrorgglmt ape of claim1, wherein the
sidewal I s separating the adjacent pockets have a

hei ght approxi mately equal to the pocket depth. 10.
13. Thellenpenvannt conter itape dfapémdR, wheren the lodpitndingl siighas a

iR P nu MR <P ThBeRet | ength and pocket wi dih i s

| ess than 2 mMm
14. A flexible carrier tape for storage and delivery of components by an advancement
mechanism, the carrier tape comprising:

a longitudinal flexible strip having a top surface and a bottom surface opposite the
top surface;

a plurality of pockets for receiving components spaced along the strip and opening
through the top surface thereof, wherein adjacent pockets are separated
from each other by a crossbar, the crossbar separating adjacent recesses by
a distance less than approximately three times a thickness of the strip, and
wherein a top surface of the crossbar is substantially coplanar with the top

surface of the strip; and
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11. The conponent carrier tape of claim 10, wherein
t he pockets have a length and a wi dth, and wherein at
wo e@si7sape of the pocket |ength and pocket w dP®T/US2006/000676
| ess than 1mm 12. The conponent carrier tape of claim
1, wherein the longitudinal strip has a thickness of

of P PO PR ARG SRR SEPPoat Sie: SR8 one
t hi cknesg 1 propeBodd WRRrediAdinglo d0e BFhe uraktyfdf @uiipte

carrier tape for storage and delivery of conponents by
an advancenent nechanism the carrier tape conprising:

a | pnai.t udi nal .f|.exi bl I j . and
153 pSoraI T Piodhtify lsfipBishy e LBOp AR sRHNGEE, BVU
longitudaetlyebsceli @bmpeaeit vécayiopmies it 8 ivpasgedthetcofigohipeising:

strip and opening through the tqp surface tq.ere f, ]

wh eRTeVidingd rataiahle ek hatiag o euigieitumtegnial SHyaces e e

by @ C1 058 Rffferchlf <iFR25RALARE BILAL IS GELAARM: forming o

recesses by ance l'ess tRan approxi'mately three
ti nes a plmatikneengifuditadly spadep companani exceivimgapactgts;

surface, of the ossbar is substanti.ally. copl.an Wi th

© hePPUgnEARCR BIRha CrPTAPIS AR B LRy gpitocs Sppased to
proj ect i gRsuRxteAfRentisamhieohat tqym surface of the
strip, each one of the projections corresponding to

oneingbdudieg ppolymie web dfto patkettween be teolmpd Hrednip svll;

produci ng,an enboss arrier. t avin I l4 .
o PR B PR S hebiroh S ohERE PEklRH1io BpbiRapd Yoo wit
in a fromt pidjeioht 6k GRf circaRm@EntsH] BEfade’dd Vheiobly afd
rot at abl e Fool havi ng an outer circunferentia
surfemowingthe ewbessed wieb diops &ederli al surface including a
series of projections for formng a plurality of
| ongi tudi nally spaced conponent receiving pockets;

16.pr OYhélingthod ofitiaini ¢5) whavinmgoddingnfrotambld ®obhetvég an outer

_circunferential surface opposed to the outer ... .

cirgfeishtiel sErpseancRging AEriEs OlTe cE IS COMPPSRIRYIAe rojections
thithh RHdRe REIABAD s8R moPEI b RGN TR,
ha‘{ﬂgé ?HSB}%tggal nﬂgh%he pl)o?l)?rrer web S{)et ween tohe trool and
the nip roll to enboss the web with the projections on

17.t h eTﬁela 121%51%]:1 %rfg agr}l 61"5, v%lﬁér];ﬁ%?o%&infg g%o%a?a%llé to%P ﬁiaving an outer
circamferential surface including a series of projections comprises providing projections
separated by a distance less than about five times the thickness of the embossed web

removed from the tool.

18.  The method of claim 17 wherein providing a rotatable tool having an outer
circumferential surface including a series of projections comprises providing projections
separated by a distance less than about three times the thickness of the embossed web

removed from the tool.

19.  The method of claim 15, wherein providing a rotatable tool having an outer
circumferential surface including a series of projections comprises providing projections

to form a plurality of individual carrier tapes in the embossed web.
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renmovi ng the enbossed web fromthe tool. 16. The
met hod of claim 15, wherein providing a rotatable too
whaooegg4ah outer circunferential surface incl uPCTYSA06/000676
series of projections conprises providing projections
havi ng a height greater than a thickness of enbossed
web renoved fromthe tool. 17. The nethod of clai m 15,
wherei n providing a rotatable tool having an outer
20.ci r Chehethed bf allairg 05 f wleinpedbH@inB Bp ST h8$ngd conformabée outer

ectlons conpri ses providing projections separate
Clrcg‘gﬁ grepiial surtace qogwsisespiaviding a confuraablemirsuntierentis] sifesshaving
SRre G 850 fromthe tool. 18. The
: néfhod of ﬁgﬁﬁf%ggmﬁgpgyﬁﬁ%rOV|dlng a rotatable too
having an outer circunferential surface including a

1. Seryes o ectl conpri ses prOV|d|ng proj ections

Lsep ealf’%g‘ E?P S0 40 RSP G50y S R A T e el antorable outer
c1rcﬁ1ﬁﬁ’e&ﬁ't'1é¥ kg5 BhnpkiRs &VER B%Pf V.

tool. 19. The negﬁbd of c%%?g¥l ﬁﬁﬁ?@?ﬁﬁ%§§@%énﬁﬂvg
““ﬁﬁﬂaﬂﬁbheﬂm@mhmhaV|ng an outer circunferential surface

including a series of projections conprises providing

projections to forma plurality of individual carrier

22.1 apsse rethodef EFRO$S atharah p?e@smg g ﬁ&@}rﬁadw&f bé%lvgﬁ%ﬂh% Yool and

rein_providing a nip roll having a conform
the B{Ptr@l'l inghydes deformpng the cenformaaide suface Pt nip mi with thegrojections

C n sur.face haying a Shore A
m%ﬁ?ﬂ%ﬁ%ﬂ%ﬁ#ﬁu%o@ﬁ?%%%%§o§ %Bdf%diﬁégefw¥: The method of
cIa|n115 wherein providing a nip roll having a

GQP g%fgfqter circunferential surface conprises

iR Tl 2 Maiereia proayiding @ sotateblerieolsompris¢s providing a
ged with an el astonmer. 22. The nethod of claim 15,

wherei n pressing the polynmer web between the tool and
the nip roll includes deform ng the conformble
surface of the nip roll with the projections of the
rotatable tool to formfeatures on a back side of the
web. 23. The nethod of claim 15, wherein providing a
rotatable tool conprises providing a unitary tool.

uni
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