WO 2007/ 002049 PCTI US2006/ 023926 CARRI ER TAPES AND COWVPQSI TI ONS THEREOF
FIELD The present invention relates generally to carrier tapes of the kind
having a plurality of pockets spaced longitudinally on the tape for

accommodat i Rgg spReeRnts therein. Mre particularly, quﬁﬂ;&Ebkgﬂirelates
to the conposition of carrier tapes having reduced overall outgassing and

. high inpact resistance. BACKGROUND In general, carrier tapes that are used
to hold and transport conponents are well known. For exanple, in the field

of el ectronics circui CARRERIIAPES WD COMBOSPIONEDIHERFDE often carried
froma supply of conponents to a specific location on a circuit board for
attachnent thereto. The conponents na of several different types,

i ncludi ng surface nount conponents. cul ar exanpl es include nenory
chi ps, integrat circuit chi resi stors, connectors, processors,

capacitors, gate &r P& “é“teetlg’l:é‘)‘i'lat?soﬂ?ﬁff Wi gcaridornec el e Kad hadpetape, it
i's known tOplUEaﬁtynBit ket@”%bﬁb’égrlMI'lg@ﬁJ@lnalleUBﬁQh@EhﬁB%)ﬂ/ﬁ&Bﬁn{o'&ﬁ@g &dma%ﬁ&mmdl fied

polycarbonate ornmul ati ons. However, use of often leads to resin with
hi gh speci ey Jdesinagicalady. thainvensiae relres oghawnsenosivine af carties tangs lhii‘éﬂg t ape

fornulatlonmg&gggg égmﬁgmﬂégﬁéﬁ%hﬂﬂﬁﬁﬁga‘Q&” resi due quickly builds up on
e e

the formng tools an e shut down in order to clean the
formng tools. Wienever a process nust be stopped, run tines, and thus
yield, are decreased. The high ov8A4INGIRAUYEssi ng concentration of the
carrier tape is due in part to the lowthermal stability of the resin that
is used to for mh‘lr@nefals ciger tapgrethatTdre uswdlr oiheld aralpmmispoﬂs ubpeeents erengeliral  wear
and tear duﬁﬂQﬁltﬁ ortat a carrier tape with

| ow i npact [eslst ance igley Hna{%f g&fjé)tfﬁfegg?fﬁ Hc?i’“t 8§Sﬁ1@P Y 8‘5%"“& CEHRER 1 n

one enbodi mmatoftem beript fs@ntsupply @Ntémponets Cd’laﬁﬁpﬁﬁiﬁ'e nécagsh asa alr@@mmﬁi fot on t hat
i ncl udes poLX E@ ngte cgﬂstltutlng abaout 65@6to bout 85@6by melgﬂ% of the
conposi ti on®5 dhezgto.c Jhe CompRIERT maydGtot fe gl Gk YPER IR BUAinE S g RES of t he

conposi ti Onmouﬁcﬂoﬁl%bﬁéﬁlts a@irﬂélﬁér%xﬁrﬁﬂéé ic it REEnRBPbtipsl Y0tk SRl Uil QipDHY
wei ght of the conposition, and
resistors, connectors, processors, capacitors, gate arrays, etc.
For formulating a conductive carrier tape, it is known to use methyl methacrylate
butadiene styrene (MBS) impact modified polycarbonate formulations. However, use of
MBS often leads to a resin with high species outgassing and low impact resistance. When
the carrier tape formulation produces high overall outgassing, residue quickly builds up on
the forming tools and the equipment must be shut down in order to clean the forming
tools. Whenever a process must be stopped, run times, and thus yield, are decreased. The
high overall outgassing concentration of the carrier tape is due in part to the low thermal
stability of the resin that is used to form the carrier tape.
The carrier tape is subject to normal wear and tear during tramsportation of the
components. Thus, a carrier tape with low impact resistance is liable to breakage or other

damage.

SUMMARY

In one embodiment, the present invention is characterized as a composition that
includes polycarbonate constituting about 65% to about 85% by weight of the
composition, polyester constituting about 1% to about 10% by weight of the composition,

polyalkyl acrylate constituting about 1% to about 10% by weight of the composition, and



1 WD 2007/002049 PCT/ US2006/ 023926 carbon bl ack constituting about 10%to
about 20% by wei ght of the conposition. The weight percents are based on
the entire weight of the conmposition. In one enbodi nent, the present
invention is characterized as a conposition that incl udes pol ycar bonat e,
pol yester, pdPydlR{A™%acryl ate, and carbon bl ack constit (RGTAE2LA66226 10% t o
about 20% by wei ght of the conposition. The conposition exhibits an inpact
resi stance of at |east | foot-pound/inch when tested pursuant to ASTM
D256-00. In odi Y nti.on i s characterized
as a carri ercxrf% éﬁ)gﬂg% ng{mﬁlﬁg ut’m? g ayg’PE%%U\S}/?ﬁa WEI%’I% ?éﬁe ?Ompgfgm%rrp%%nent
recei vabl e peghebscaisspobaed mheaﬁireme@tﬁfthdm;m@mnner tape. The Iayer is

formed of a conp Sltl 0 car bopat e, | yester, poI

acrylate, and ca nb[fgﬂnn%&r@ ?eﬁ‘?tr‘l yeREuLLS %‘6‘%@ oS i 002’@%5‘839 a]iﬁél ght of
the conposi tihddites bﬁlyc}éﬂion@t@oﬁd?ﬁste? HRRMIKFE Ry ate N@1dl AMBALIRR ch:Sstiaiids asdwer | zed
as a filmcaonprisin ycar bonat e "constitut i ng about 65%to about 85% by

wei ght of tHQ/"cerﬁ%%tl %ﬁy weigdit wé heeompapigen. 1 dhe ﬁ@;nmﬂiwm exbibits 2B HBHC 10% by
vei ght of t@&ls% %elam 1fo gio\dﬁkh/hbéhwh%?{e& &s% #ac ggahout 1% to

about 10% by wel g t o nposi tion constl tuti ng about
10%t o about Zo%rb)jpt ‘amtmtembbdlmet tenpesittinentio hehwettgiited aperceeict spar e

it ended 1 0SBt B aea DERBO RO MR <5t e Lo RN APERLAL P on of

the present sldﬂ\béﬂ{eldaﬁlerﬂ@e fihgWyer BMsntatoflia|coshpoiasar dopiprioig thBBiarbérokd, ow nor e
particularly exenp é | lustrative enbodi nents. BRI EF DESCRI PTI ON OF THE
DRAW NGS Th@olryFﬁfffr BOI?’ kg qeiapsad icgbon Pk GeusHEay ppar 10%pe 218y &ubY rom t he

conposi ti on yfght bitBe BIERBMAn Nvention. Wiile the above-identified figure
sets forth an enbodl ment of the invention, other enbodinents are also
contenpl at ed, asmutteuoihar embodimentythsiiventiom isagharasigsian] ag pifdm Cd’ﬁ%?@ﬁ@%ur e

present s théﬁg@aes&g&eoao 13 B E0% GECRLA kO ANGARE drl i LBlbBodt

shoul d be rstood t msr ous ot 1 fi s an
be devi sed lwlybstwsc@nstst(mdg :éntui h%tthabauttlo%\,{bjf oteighalol thei cdmpesitie, sdobeyland
spirit of t ggrypliel Qo%lst%ute ing a%ou Il“; {o a\()outt ioqﬁ by weight of the composition, and carbon
black constituting about 10% to about 20% by weight of the composition. The weight
percents are based on the entire weight of the composition.
The above summary is not intended to describe each disclosed embodiment of
every implementation of the present invention. The figure and detailed description that

follow more particularly exemplify illustrative embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

The figure is a perspective view of a carrier tape derived from the composition of
the present invention.

While the above-identified figure sets forth an embodiment 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 invention.

The figure may not be drawn to scale.



The figure may not be drawn to scale. 2 WD 20071002049 PCTI US2006/ 023926
DETAI LED DESCRI PTION The figure is a perspective view of carrier tape 10 of
the present invention in use wth cover tape 12 and el ectrical conponents
16. Carrier s derived froma conposition of t nvention
and i ncl udeg‘gﬂgfi"?é‘lﬁ ty of pockets 14 for storing el e%%ﬁmé g@h%onents 16
between carrier tape 10 and cover tape 12 during transport. Carrier tape 10
formed fromthe conposition of the present invention is easy to nanufacture
due in part to its reduced speci es outgassing. The reduced species
outgassing of carrier tape 10 results in stronger materials and m ni nmal
bui |l d-up of residue on formng 201 - 1 & | build-up of residue |eads
to | onger run tirres between to tended tool life. Carrier
tape 10 al so ha i gh i npact resistanc makl n c ier tape 10 durable and
capabl e of handl gtg&“FFelsr?d?WF“h@aYﬂcvé CoTA lane \fé%lp’l'eﬁe“ttﬁrﬁfﬁg%‘rlpéls? on of
el ectrical GaARER@NhSe 16 .anBkldRheashRgetihasl n@ﬁrﬁ&r {298 119t ANEQvES b resin
used to formthe carrier tape, the resistance to puncture and breakage
during carr PEPPOSige ofdkrdpresrgt inyentingr edsiaeluderrepluralivhaf nedketsi 9t foe stortake
carrier tap r I sLqr e smal |

el ectronic ?8%%%3%&?8%5% éyb a%rgganlég{thegﬂa%\jﬁ Lq}g&rﬁggégn@n\é?tt}{aﬂ ng t he
present i nveéatrieoragentld lfdemedpcﬁbmc&rebw)mﬁcegtlopod)fyéﬁt ﬁmasent [inifqna'bxkyk @asy yo at e,
and carbon bl a Q 05|t| carrl r ta ‘f % ent

i nvent i on hEEUHPAHC S5 2K OEB B‘ffi Pty ai“ﬂ“% o =16, Spf‘i‘ %BﬁFng ng in a

nmore ef f ect biv@uries &l 1D@EsVBREM KRR Qfatetrﬂ@%n&-@nﬁﬂﬁl saMelp éfapedubZn fhinking
concentrati ons herein, are expressed in weig percent, unless ot hervvl se

stated. Sufkbl EedBipwd dyild @a € éffﬂc}uath?aéﬁso ioﬁgftfﬁén ¢1ED GEMEEB FPObLIeRNEP pr esent
i nvention r @:\'ﬁg&téﬁ%oﬁt}@ubaﬁé/ ?af;@ 1 QM&S %%%’6%?5& 9&{8%@@5‘1%‘1(11’%%{61' dyato

about 10% pol yester, about 1% to out yal kyl acryl at’e, and about
10% t o about0 2able andespabit aékandhagé@ norma! hyegar argittedr imwiysdgn tmmaﬂtatwmog ht of
t he conposi Efe&ﬂcrﬁ ’h cﬁqu{s ggent invention. Particularly suitable conponent
concentrati Ons In tHe ¢ nposition of the present invention range from about
70% t o about SO%BpQIicysaanQdimanh@actabnmnce%f tle rabioutedA%ofpad Yiesiaater ta@botit 1%t 0

resistance to puncture and breakage during carrier tape handling is increased. These

characteristics make carrier tape 10 particularly useful for the storage and delivery of
small electronic components by an advancement mechanism.

The composition of the present invention includes polycarbonate, polyester,
polyalkyl acrylate, and carbon black. The composition of carrier tape 10 of the present
invention has high adhesive compatibility with cover tape 12, resulting in a more effective
seal between carrier tape 10 and cover tape 12.

All concentrations herein are expressed in weight percent, unless otherwise stated.
Suitable component concentrations in the composition of the present invention range from
about 65% to about 85% polycarbonate, about 1% to about 10% polyester, about 1% to
about 10% polyalkyl acrylate, and about 10% to about 20% carbon black, based on the
total compositional weight of the composition of the present invention, Particularly
suitable component concentrations in the composition of the present invention range from
about 70% to about 80% polycarbonate, about 3% to about 7% polyester, about 1% to
about 8% polyalkyl acrylate, and about 13% to about 18% carbon black, based on the total

compositional weight of the composition of the present invention. Those skilled in the art



about 8% pol yal kyl acryl ate, and about 13%to about 18% carbon bl-ack, based
on the total conpositional weight of the conposition of the present
invention. Those skilled in the art 3 W) 2007/002049 PCT/ US2006/ 023926

wi |l appreci j | e conponent concentrations ranges_for obtaining
conpar abl e ﬁﬁ?@?@g%ﬁ%roperties of the manufactured artiEtEYS2O¥LIHE es of
sui tabl e pol ycarbonates for the present invention include high nolecular
wei ght aromati c pol ycarbonate resins, such as pol ycarbonates prepared from

di phenyl ol prapaRerladisSRBRN hmpbnel 2BIREARRhs SMabhe SRR ChRbl¥ble

avai | abl e pol ycarbonates include polycarbonates under the trade designation
LEXAN, fr ompassiest propertipseqfithg manufshydd astieles. CT, and under the trade

desi gnati on l\/lA\KRgﬂgyz r r ial cScienc I ia, | xanpl es
of suitabl e polyest rlgsf iogcn%u E’%)é{ee 8}%%%&;?%%02 {ther%rg??fl ﬁg?‘}aégie%s .‘nﬁ?ﬁngféﬁs of
sui t abl e commiecolaalvejghbwminiatiblpelypabyest msins,i such us @olyoiry@sites risepardefrorh he
trade designati UL TRADUR .f rom BASF Cor por atj on | or ham Par k, I and
under the tré{%I ny?@@??@rﬁatofo SP@W@%‘N fg?‘é}'ﬁgl&#&fnﬁ‘}ﬁa@fel ﬁ?rﬁﬁ‘F%‘}WﬁYD@.’awE@Empl es
of suitabl e ppBkyBbdaws iR pBlyesboRtes ilGer LRI edi VBBA LENAN) GloHOG ek 4y |
acrylates wi_th alﬁ%g %hou s of nethyl, ethyl, propyl, isopropﬁl, n- butyl ,

i sobutyl, 2-ElstHyirefighd, (doparywrses then dpdeoesignatior MDA, Qhs rome Bays .

Exanpl es of \pagdat Q%&%Woluﬁwatl%b' e al kyl groups include nethyl, n-butyl, and
2-ethyl hexyl. As defined herein, the term"alkyl acrylate" also includes

met hacryl at es. ERzamilessofofuitghie pelyesterp oicludk loply(latylyieatemphtbdpes)y ixaspieac| ude
pol y(et hyl e I l.ates).. . Exa es, of .suitabl.e comer.cially

avai l abl e pgﬁy{%%l%l Ceoﬁlg&ér(r%]tal Iz}vg‘lclz‘%;fﬁ g‘% flgyse)ﬂe{sné ge 8%1 %ﬁ?eﬁre‘fng eIunitrﬁeertratdﬁe trade
desi gnat i on defeiidGof UOARBASIREomEESH Cadpofadion, Hibrhgs Parkt NI, ENd vadwd thenelele t he

trade designat.i on fr DuPont,. Wl mington, DE. Exanples of suitable
carbon bl ac Sl@?ago%gh%éh’ggppﬁgn‘g@&fﬁémgﬁ% the trade designation
CONDUCTEX from Cﬁk&{ﬂhéﬁﬂf Shepk Ely%lk@ﬁiﬁ?l@ﬁés 1&Bihk §hrdstat i@ntieR holRdgkylt he
trade designati on VULCAN from Cabot “Cor poration, Boston, MA. Carbon bl ack

i s added t o aghitesv Wit @ik esoupe sif spethyls pihybrpreryly isepropdpa-trgyli wobityher t he

Z&g?;l%tslt)v gS%Flh_y%h%%@; loGpdthics RANLNEE af AROGLASHASThAES DY:xhRPiS of YpathcAAAGr d
suitable alkyl groups include methyl, n-butyl, and 2-ethylhexyl. As defined herein, the
term “alkyl acrylate” also includes methacrylates. Examples of suitable polyalkyl acrylate
copolymers include poly(ethylene methy! acrylates). Examples of suitable commercially
available poly(ethylene methyl acrylates) include copolymers under the trade designation
EMAC from Eastman Chemical Co., Kingsport, TN, and under the trade designation
ELVALQY from DuPont, Wilmington, DE.

Examples of suitable carbon blacks are commercially available under the trade
designation CONDUCTEX from Columbian Chemicals Company, Marietta, GA, and
under the trade designation VULCAN from Cabot Corporation, Boston, MA. Carbon
black is added to achieve surface resistivity for carrier tape 10 in either the conductive or
static-dissipative range as defined by industry standard ANSYESD S541-2003.

The composition of the present invention may also include additional materials in
varying concentrations as individual needs may require. For example, the composition of
the present invention may further include pigments, coloring agents, ultraviolet light
stabilizers, antioxidants, processing aids, fiberglass, mineral fillers, anti-slip agents,

plasticizers, flame retardants, reinforcing agents, and combinations thereof. Examples of



The conposition of the present invention may al so include additional
materials in varying concentrations as individual needs nmay require. For
exanpl e, the conposition of the present invention nay further include

pi gment s, CQV&MOQQ), %gent s, ultraviolet light stabili ZerP%Tﬂ%?&o%BﬁB%a”t S,

processing alds rglass, mneral fillers, anti-slip agents

pl asticizers, flame retardants, reinforcing agents, and conbi nati ons

t her eof . Exanpl es of 4 WD 2007/002049 PCTI US2006/ 023926 suitable

ant i oxi dant suitable| aetxaiahts oxichidnt sitiooitaRs Gloglmhercialiaidvaiibt: wadar tHeheratie ade

desi gnati ong | RGANOX fr. 1. ba Speci al Chem cal s,  Tar own, NY.

Qut gassi ng ?ﬁﬁ%ﬁﬁéﬁ{g& @G‘@%CP?%E&% aFTgto é"“ngteri al caused either
through heati ngo@kasking if@hves th@'rel@d’se sﬁb RGlapid ih BenARaCEduddd difed BMWLBK ESSUr €.
When the material Is eated, sonme of e _conponents form n% the materi al

are vol ati | 2888 gfiiheterienab of Heiseing thermtaml [t9 4GV prestire  BEED ptgrial is
Qut gassi ng i Rd &3k L@ h'ece;aﬁlpeéenw irog'ln %@ﬁ%ﬁ#lsa{ﬁfgolghﬁa“ E% | theditabD! es

forming int mater|a or 'to con at|ono |ze corrponents
on equi prrentnSRdbﬁﬂltyngf thr:o:dmpbmmts oﬂuﬂghmmgedaerleaall to mseofcmtqusmpmmntsodf thhe
present i nven I evel of out in | ow amount s
of vol atil emé ngbﬁr% l%?rﬁu?%lél\,\{&orﬁﬁ%ré 1§ SH OG5S ﬁ?l} %t %}ﬁgﬁ‘i gompogents

mat eri al s tbmeqdm@tamwgtm@ddaﬁéwﬁtmmhmm, t hereby causing the nmaterials to
volatilize from_the overall conposition when heated. Varying the additives

used in the conpb¥ PPBRSHEEROf Bie PEPsews fpveption ﬁ@lhlfé\}@w lf'dﬁlwétoat&g%mgiuef%e t ot al

out gassi ng %ﬂ@@%ﬂ@htgoﬁ &Hlatil@%orﬁﬁﬁﬂ%%' it RN Hpdsi®n PrESant chM¥eRhisoRe My  be
measured by heating the corrtgom tion and nmeasuring the concentration of the

headspace g@@rlalArﬁhaé}aavﬁplpéf ¢l tghiligbtherebe etmsingube fateriple ds yelelgzetfhan
out gassi ng gancent cé‘ﬁaBS’s“u wﬁéﬁ eafé&’"?}%@nﬁ%t%@ ahﬂféﬁés\{ﬁt?d Bl agL &ﬁ%o%nr%g%e of

the conpositionin a r oma e ranped
froman ini hﬁsaborﬁtehqheﬂmwem(@s@g, about 40C) to a final terrperature (e.0.,
bout 200C) at te

Sanpl e may t hen” B Rt Er- B8 Bes Prspb st e somRal Toared Bt e ng

period, thebe ﬁx@ﬁﬁ&i‘eﬂ byaatidpaie 88nedbe tnd @edsOMp the BRREAMOE of the Beads@h€) , and
then reheated to about 120C for about 60 minutes. An exanpl e of a U|tabl e

system for Atastt PGP 2 setpRe et Shidnespuingdhe orteasiipg segenipipn Ak
includes a Bewh&idonRRRHRE P1LEZQ L8Ble of the composition in a gas chromatography oven.

The oven may then be ramped from an initial temperature (e.g., about 40°C) to a final
temperature (e.g., about 200°C) at a suitable ramp rate (e.g., about 30°C per minute). The
sample may then be held at 200°C for about 60 minutes. After the heating period, the
sample may then be cooled to room temperature (i.e., 25°C), and then reheated to about
120°C for about 60 minutes. An example of a suitable system for measuring the
concentrations of the volatilized components includes a Hewlett Packard 6890 Gas
Chromatograph with a Flame lonization Detector (GC-FID), commercially available from
Hewlett-Packard Company, Palo Alto, CA, which includes a Hewlett Packard 7694
headspace sampler, and a J&W DB-5 column, having a 135 meter length, a 0.53 millimeter
inner diameter, and a 1.50 micrometer film thickness.

Examples of suitable total outgassing concentrations of the composition include
concentrations of less than about 150 parts-per-million (ppm) by weight when measured
pursuant to the above-discussed chromatography method and using a headspace gas
injection volume of 1.0 milliliter. The reduced outgassing of carrier tape 10 increases

manufacturing effectiveness by reducing the amount of residue being deposited on the



Chromat ograph with a Flame |onization Detector (GC-FID), commercially-

avai |l able from Hew ett-Packard Conpany, Palo Alto, CA, which includes a
Hew ett Packard 7694 headspace sanpler, and a J&W DB-5 col um, ‘having a 15
nmet er | engt mllimeter inner dianmeter, and a mcronmeter film
t hi ckness. E%%?r%ﬁ@@g‘gf suitabl e total outgassing concentPFg?qsé??ngmt he
conposition include concentrations of |ess than about 150 parts-per-mllion
(ppm by wei ght when neasured pursuant to the above-di scussed

chr omat ogr apfimingetb&lots@ing fush B&trier REAUSPTRE rGRfe mdY BakiPR ¥RhdtnBpofo 1. 0
mlliliter. The reduced outgassing of carrier tape 10 increases

manuf act ur i AYTEFhe EXTHIEREE S YesiEaRm &1 PRYT AHE It S5 ik castierrians usele Meresyer.
deposi ted ofe r&ﬁwecﬁoﬂ@sﬁggﬁlscp%@é% 4 gﬁcﬁ%%ﬁ?&@%@%%gﬁ%%ﬂ% Ap ev&l'%gJ ﬁ%f?ﬁgt 0

formcarrier tape 1 e residue may trans

t he form ngofedsescuribeniponends cvfrhhqmmpoqum eftoprrfentapt h@ velatiliaeer t ape user.
Moreover, the r d revents a r ctlo in strength of
carrier tape 10,%&%051%&31%{? rrg%lnslgv I]F[II(Q,{ﬁr 5P me glﬁ HP%aCPFS]tSW@C osition

of carrier teauele6f tholhidh inipae. reiktmoemmhmdmmmﬁ 1§ hnelem asibet-pmmd&mﬂ on al so
provi des hi npl e of the si stance

t hi t
of the corrpg'g‘f’li F‘}éﬁgl @frﬁ%ﬂ F'@:@‘g t?}E?StIZB‘gﬁ’ﬁH?CF Aeh d“%ﬁ%ﬁ 1} §§t S84 %gé)@ant to
t he Not chedch#Rgal Fégn@cﬁugme‘g%tmghaqé%@e by m&r%@%@n@@a abt%ﬁvamgtaﬁcﬁﬂ@

havi ng hi gh inpact resistance are nore durabl e and C%ﬁf e of withstanding
abuse when tlbtﬁﬁsf@émtﬁan@owmmnn@tsm to thehredestingéion.i dhdnoerrrianiepe ¢y i er

tape 10 1's DUEHod 1M PRALAR! Bk 063U Alkced NRTSOL Py dRRLAZREM Lkel | hood

that carrier tape onent carrier tape
10 will be dadagddhatfhmpmn@dém&WMertdpelf)mela‘,bmdiamagvcént| on may be bl ended
and conpounded t he .use xtruder. An f a sul t.abl.e

ext ruder incl ude e coﬂpgﬂgmbggﬁlar%ﬁs% e aﬁﬁéei’gﬁv{’\%ﬁl 40 ROUBE eldo‘f’lgh ng,

i nt er neshi neghetusk Pf 96 fe@itadXt rAdeampleconireticbrl dxyruddtdhdladds & fradendeBighator f f

Fl orence, KY, Th8 extruder i s desirably fitted w th a screw configuration

to subst ant PERSyOBFEpd0VM (& Y o rFonPiaiRe. wikiEmE ke BEPREP  FERE: A
sui tabl e mekdmheeRay %%ifaﬁlefi%m RS FHAlGe 1@?' UBRS ex@RaLH 1s$i%§§91b1ycﬁhbcpr ated

loss in weight feeders may be used dto feed the conmponent s of
conposi t i onwah afgew egfewphénatocsubsianitieBy difprssehibe carbpm hlgek aithini thg pplhréledu e may

then be wat Fersmq%ﬁﬁﬂglg n?entdfemperature for the extruder includes about 320°C. Calibrated loss
in weight feeders may be used to feed the components of the composition at the
appropriate ratios. The hot strands exiting the die may then be water quenched and
palletized. The resulting pellets of the composition of the present invention are typically
about 3.5 millimeters in length and about 3.0 millimeters in diameter.

To form carrier tape 10, the pellets may be fed into a single screw extruder. An
example of a suitable extruder includes a Davis Standard 2.5-inch (6.4-centimeter)
diameter single screw extruder having a length/diameter ratio of 30:1. A rising
temperature profile may be used in the extruder die zones, which reaches a final
temperature of about 232°C. The molten polymer may pass through a heated neck tube
into a 10-inch wide film die block shimmed to a nominal gap of 0.070 inches (1.78
millimeters). The web melt emerging from the extruder die block may be drop cast into a
nip formed by an aluminum forming tool and a silicone rubber covered nip roll. The
silicone rubber desirably has a Shore A hardness of about 75. The tool rell temperature
may be maintained at about 38°C, while the nip roll temperature may be maintained at

about 21°C, Afier exiting the nip, the web continues around the curved surface of the tool



pal l etized. The resulting pellets of the conposition of the present
invention are typically about 3.5 mllinmeters in |Iength and about 3.0
mllimeters in dianeter. To formcarrier tape 10, the pellets my be fed

into a singhg seiewee@xtruder. An exanple of a suitabl e pgx4lffiehshnic! udes a
Davis Standard 2.5-inch (6.4-centineter) dianmeter single screw extruder

- having a length/dianmeter ratio of 30:1. Arising tenperature profile may be
used in the extruder die zones, which reaches a final tenperature of about
232C. The nmilit tsmopbﬂjvyreonthithilteurfmughg wohead eldo heektetnabeympressal @r 10- i nch

wi de filmdie,bloc i me of .. 0. 70|che

11 et or o500 356 HRERE R, B b b A e BBl Pl EPP R ek T he ar op
cast into afappopinfaeyT@00°0Yy iQfeadhddm Mo WEP hillyN@ert 86 lrerdtvddardin Ithe @€ afidibber
covered nip rol]l,. The silicone rubber desirably has a Shore A hardness of

about 75. THeddBie arpll tenperature may be naintained at about 38C, while

the nip roll tenperAtie®aiRY RBoMRIAT 3t Nad }ﬁ‘Esenlat?ﬁ)Géhtléi]-QheA*élﬁfs exithd ng the
nip, the web continues around the curved surface of thé

2007/ 00204 9cqEEppPsiise opg/te230nd:d tagfoimn filnes eoBF eeshy ivmntion thapile hﬂ‘aCC@FﬁHl | ed
f
or 13 0ok 3 B, AL IRE 5531 A o8 00

tenperature o ess ransit’i on %ri al
(appr oxi mat bd pxt@BC)in itie xmcﬂnemher ‘B disadoedralyovt Hen clreier mpm\mdwﬁthmm drbl}e t ool

and wound into a erngtj ve enbodi nent  of e

Mvent on. PHEHBrIeBirg ith e TR ORI bS BirSTag BB B el B B P71 s of
the present owpaseing a0 cbdtBimpdet RELtaGRNER fay POGKET for kbvdiely &Htiadisigl ehect ri cal
conponents 16. The filnms of the present invention may be extruded .in the

same nmanner CHRMEFEL RHERSES, AbGHHNE RPIucHpR P%%mmeaﬁ@wwsmw%m thgroriBgt i ng
the extrudegiowgbes The filnms of the present invention also exhibit low levels
of outgassing and good |nipact resi stance, and may be used for a variety of
industrial and &mavek dhalllugativesadbodiment GHdlﬁQJSmdofdl@@!@ refprsgp cemier itanes t apes

usi ng. standpyl LACIROONIT NG, B B88ETon ! EAGHARANE LI LHSHEAL 8 e

enbodi nent di'scussed above refers rier ta
10) for usecwhpdnest caniersomtcbeatapeidntise vith mmmﬂuﬂambmmﬂei d?f&ﬁlyttjh”& Rmrrponent
o LErs My Y AR Sl Oy Sl SRt o Bl S o e SRS AN ES | O (2NN YPE:

liguid sample materials.

EXAMPLES

The present invention is more particularly described in the following examples that
are intended as illustrations only, since numerous modifications and variations within the
scope of the present invention will be apparent to those skilled in the art. Unless otherwise
noted, all parts, percentages, and ratios reported in the following examples are on a weight
basis, and all reagents used in the examples were obtained, or are available, from the
chemical suppliers described below, or may be synthesized by conventional techniques.

The following compositional abbreviations are used in the following Examples:

“PC™ A polycarbonate, commercially available under the trade
designation MAKROLON 2600 from Bayer Material Science,
Columbia, IL.

“PBT™ A poly(butylene terephthalate), commercially available under the
trade designation CRASTIN PBT 6130 from DuPont, Wilmington,
DE,



exanple, the features and materials of the conponent carriers may be adapted
for use with |liquid sanple materials. EXAMPLES The present invention is
nore particularly described in the followi ng exanples that are intended as
illustratio j nce nunerous nodifications and varjations w.thin the
scope of th?g?@gé%@: nvention will be apparent to thoseﬂcglf’(ﬂilﬁ%]og@%\gf’ *the art.
Unl ess otherwise noted, all parts, percentages, and ratios reported in the
foll owi ng exanples are on a weight basis, and all reagents used in the
exanpl es wef'BMaBt ai ned, orA polg(eivint alett®] adrflan) themech@acdlabBupgd 186 s

descri bed bel ow, or may be t hesi.ze y nventional technigues. The
fol | owi ng conpositi onal alﬁrﬁﬁ%a’i’sﬁr’i&tﬁ%g%?é@&eélﬁﬁq ﬁ@mflavﬁ’%w%meaeéﬁw es:

"PC': A polycarbonate, comgercially available under the trade designation
MAKROLON 2600 from Bayer Material Science, Colunmbia, IL. "PET: A

pol y(butyl engpper.epht hal atsgoy &‘éﬂ%‘i?%}%}@ﬁ)héhe%ﬁﬁe?&il@ HAd8e 5Rr dkniade
desi gnati on CRASTIN PBT 6130 from ont’, WIlmngton, DE 7 WO 2007/002049
PCT/ US2006/ 023926 " ENMA": dpsignstion a1/ LEXe2G6t fign Whatmeda! €onmianbint | y
avai |l abl e under the trade cdesignation ELVALOY 1125AC from DuPont,

W mngton, DE. "LDPE': A'lTow density polyethylene comercially available

under the tek signati,o [%rhl\lﬂ@ﬁ ‘ m_cal o ury,
CT. "NM5S EXL": E }gnjgt' hyl rreAt %‘éec ylat ea%%ﬁa?% p%@?@%%%%e”@%ﬁm&@% %‘{Q%bqe
avai | abl e under the tradendssshegret desigrBARAPAR BLEKD FX8 93 1 Arfeom Rolvmé&  Haas,

Phi | adel phia, PA. "MBS BTA': | t hacryl at e but adi ene styrene
comercial ly avail abl e u%@?’%{“ﬁ%‘%&%ﬁd%desi ghation PARALO D BTA 753 from

Rohm & HaasMBlglg,hgqel phi X ml?:'tbl\iyl methacrylate butadiene styrene commercially available
ty
under the trade designation PARALOID BTA 753 from Rohm &
Haas, Philadelphia, PA.

“Carbon Black™: Carbon black commercially available under the trade designation
CD-7055 ULTRA from Columbian Chemicals Company, Marietta,
GA.

“A0 1010™: An antioxidant commercially available under the trade designation

IRGANOX 1010 from Ciba Specialty Chemicals, Tarrytown, NY.

“AQ XP-620™ An antioxidant commercially available under the trade designation
IRGANOX XP-620 from Ciba Specialty Chemicals, Tarrytown,
NY.

Examples 1-3 and Comparative Examples A-]

Compositions of Examples 1-3 of the present invention and Comparative
Examples A-1 were each prepared by mixing the components until the composition was
blended. The component concentrations for Examples 1-3 are provided in Table 1 and the

component concentrations of Comparative Examples A-I are provided in Tables 2 and 3.



"Carbon Bl ack": Carbon black commercially avail abl e under the trade

desi gnation CD-7055 ULTRA from Col unbi an Chem cal s Conpany, Marietta, GA
"AO 1010": An antioxidant comrercially avail able under the trade designation
| RGANOX 1016w benmsdopa Speci alty Chem cal s, Tarrytown, Nérus:fesdB24620": An
anti oxi dant commercially avail abl e under the trade designation | RGANOX

. XP-620 from G ba Specialty Chemcals, Tarrytown, NY. Exanples 1-3 and
Conpar ati ve Exanples A-1 Conpositions of Exanples 1-3 of the present

i nvention and Conparative Exanples AEABhBide each prepared by m xing the
conponents until the conposition was_ bl ended. The conponent concentrations
for Exanples 1-3 are provildédmpanenTafxenple lahcmplr Exspplappnent concentrati ons
of Conparative Exanpl es A-pc are proViged n;sabllesz2s apd 3. 8 WO 2007/ 002049
PCT/ US2006/ 023926 TABLE Ipggonponenf Esanpl &o4 EBEXadgy €| 2 Exanple 3 PC 77. 25
75.75 72.75 PBT 5.00 5. 00gw4 00 EVA 155013309 G- 0f Car bon Bl ack 16. 00
16.00 16.00 AO 1010 0.25 Bk % Bl 46&0 oggst| Conpar ati ve

Conpar ative Conparative COpagti Ve wgpa atg¥e | Exgnp| e A Exanpl e B Exanpl e
C Exampl e D Exanple E PC 777577 T 75 117 EMA 1.50 1.50 0.00
1.50 1.50 LDPEOOOOOO1SOOOOOTQQLEIyBSEXLOOOOOOOOO450450
BS BTA 4.50 4.50 4.50 0.00 0.00

Component Comparative | Comparative| Comparative | Comparative | Comparative

P Example A | Example B | Example C | Example D | Example E
PC 77.75 7175 71.75 77.75 77.75
EMA 1,50 1.50 0.00 1.50 1.50
LDPE 0.00 0.00 1.50 0.00 0,00
MBS EXL 0.00 0.00 0.00 4.50 4.50
MBS BTA 4.50 4.50 4,50 0.00 0.00
Carbon Black 16.00 16.00 16.00 16.00 16.00
AQ 1010 0.25 0.00 0.25 0.25 0,25
AO XP-620 0,00 0.25 0.00 .00 0.00

TABLE 3
Comparative | Comparative| Comparative | Comparative
Component Example F | Example C?{ Example H | Example!

BC 79.00 84.00 82.50 78.00

PBT 5.00 .00 0.00 0.00

EMA 0.00 0.00 1.50 6.00

Carbon Black 16,00 16,00 16.00 16.00

The compositions of Examples 1-3 and Comparative Examples A-1 were each
compounded at a melt temperature 320°C using a twin-screw extruder. The twin-screw
extruder was a trade designated BERSTORFF 40MM ZE 40-A co-rotating, intermeshing
twin-screw extruder commercially available from Berstorff, Florence, KY, which was
fitted with a screw configuration designed to disperse the carbon black dispersion.
Calibrated loss in weight feeders were used to feed the components at the appropriate
ratios. The hot strands exiting the die were water quenched and then pelletized to about

3.5 millimeters in length and about 3.0 millimeters in diameter.

QOutgassing Testing of Example 2 and Comparative Examples A-E

Pellets of the compositions of Example 2 and Comparative Examples A-E were

quantitatively measured for outgassing by the following procedure to determine the



Car bon Bl ack 16.00 16.00 16.00 16.00 16.00 A01010 0.25 0.00 0.25 0.25 0.25,
AO XP-620 0.00 0.25 0.00 0.00 0.00 TABLE 3 Component Conparative

Conpar ati ve Conparative Conparative Exanple-F Exanple G Exanple H Exanple |
PC 79. 00 84.&)@ 5%[ é,? 78.00 PBT 5.00 0.00 0.00 0,00 EMA Q.00 0/. 09 1.50 6.00
Car bon Bl ack 16.00 18. 00 16.00 16.00 The conposi tions oft Fr%'l‘sg? *. 3 and
Conparative Exanples A-1 were each conpounded at a nelt tenperature 320C
using a twin-screw extruder. The twi n-screw extruder was a trade designated

BERSTORFF 4 @MMhalEstflivh of Ohd 8draddsibns. | PEIRAITES BAcA Tontphbifos Welpiaaddr wees _
comrer ci al | ¥q avai l able from Berstorff, Florence, which was fitted with

, . KY’.
a screw con e 91.5%4534?_3 ded pphesdledo  Hachpdsl geastihen rigned dnio 5] gre Khgmsseradion .
Cal i brated l,ggs hR gmrxg@aaﬁggf FelBhfHel B dndni iagggg&wm@fmtasﬁ@aﬁ the

appropriate ratios. rands exiting the were water quenched and
t hen pel | et itemgratee ab308°C B .a5ramp | rhie 387G pérrminetegt Theasachpldthent was Geld at

Beanp es. A 2UBGERE e AME YL B T b e P ER e p ar e e
Exanpl es A- Ehenatlgateg haNR0%CAT0r WeeYorldE@SHIng: e@ibd O WIgIasIS| Hagddpicet dx@adtiink oW ng

procedure to determine the 9 WO 2007/002049 PCTI US2006/ 023926 t her nmal
stability of*fhBee GrpEietinpeder pechaaderye the prrampisioRIcesSHY e ABmEtaived i nt o
a tarred heggdspacenayspl and sealed. Each vial was then placed into a gas
chromat ography ~ oven.” The gas chromat ography oven ranped froman initial

t enperat ure of 40 cencentfafiped of the vpktihizedrwmpbn@GOBerst obdeinednpith atidevdett 30C per

60~ nut e pareal SRl Cat ity ) Bl M DL HACEY 1o0c
for a secondofifiervialiytavaifpbic foin HAwlti-phekalde@asagePax tAlas tGAnghe EE-E1I hen
performed i n, oLASh HQuGPBIRGHTehF ReddiS P ALANE! ShSn1oRERT 3 miifeAYARE T AL T Ve
headspace gas onto a J&W DB-5 column, which had a 15 meter length, a 0.53 millimeter
inner diameter, and a 1.50 micrometer film thickness. Table 4 provides the concentrations
in parts-per-million of the individua!l volatilized components and the total concentration of
volatilized components, which is the sum of the concentrations of the individual

volatilized components, for the compositions of Example 2 and Comparative Examples A-

E.
TABLE 4

Example| Comparative | Comparative | Comparative |Comparative| Comparative
Outgassed Component 2 ’ EX&I]:I)‘lple A Exa&ple B Exaglple C Exaiple D Exaﬁnple E
Sulfur dioxide 3.0 12.0 8.0 11.3 11.0 11.3
Methyl methacrylate 0.0 67.7 29.7 53.7 0.0 38.3
Styrene 0.3 6.3 2.1 4.9 31 14.3
Acetaldehyde 1 400 163.3 65.0 123.3 170.0 1333
Maethyl 2-oxopropanoate 0.0 10.4 8.5 8.4 9.6 6.2
Benzaldehyde 0.0 12 0.6 1.2 0.0 1.9
Isobutene 8.0 120.0 68.3 110.0 88.3 111.7
Toluens 0.1 1.1 0.6 0.9 0.8 1.9
Phenol 2.1 34 2.2 3.0 2.3 39
Propenal 0.7 2.6 1.8 1.8 2.2 2.0
[Furfural 0,0 9.7 2.7 6.3 0.0 24.5
Acetophenone 0.9 2.5 2.1 2.5 2.5 1.4
Benzene 0.2 21 1.5 1.9 1.7 3.0
Chlorobenzene 72.7 70.3 67.7 66.0 62.3 10.0
Total Concentration 128.0 473.1 260.8 395.4 353.8 363.8

10



headspace analysis. The concentrations of the volatilized conponents were
obtained with a Hew ett Packard 6890 Gas Chronatograph with a Fl ane

| oni zation Detector (GC-FID), conmercially available from Hew ett-Packard
Company, Pal . The GC-FID included a Hew ett PR

headspace sa‘?r%?ﬁeoﬁf,@ez\?\ﬁch injected 1.O mlliliter of the %gngég%%as onto
.a JGWDB-5 colum, which had a 15 neter length, a 0.53 mllinmeter inner
dianeter, and a 1.50 micronmeter filmthickness. Table 4 provides the
concentrations Tie qeea provided inrfidold Oillusdatéshtie raadéedi lehedd ofvcmﬂt@tssiirhg' @dtbited
conponent s nd the otal .concentrati vol atil.i ze onen ichis
t he sum of (L,cclﬁ’?cé’ﬁfl? OB e ocfomtpﬁ%“g?%(ﬁ’%\}]i‘edﬁﬁmt Vo] ?’?l cPaEti?H%E Bg for
t he conposi mﬁmmh mmbe Zhaancto&d ma@tﬂgvm@mm]ﬁsf 128.0Bpprd ABk Budh,

Qut gassed qurponent | e Conparative Conparative Conparative Oorrpar ative
Conpar ati ve ’ef‘@i?%‘b‘?“eo Xﬁﬁaﬁﬁlléthmlaﬁfﬂb@ @dﬁéﬁﬁﬁ)lt@tﬁnﬁkdﬁﬁﬂ gubgectedie f ur

0,056 3 Sryrandrpois) 4 hPakeiog Ml R R A a0 e >

123. 3 170. 0de®8itign onermjiDtools aprdop anwhitethe afticld. fmn&dércsn thego@p6sitions of

1117 Tl ubsdrget i ich gpato hgodts iRk BRI WS yP dngniitdole o

Propenal O. Eff@wﬁcﬂa:ﬁiylel&)oﬂca&i@t@e ixEmasaEur al 0.0 9.7 2.7 6.30.024.5
Acet ophenone 0.9 2.1 2.5 2.

Benzene 2.2.11.51.9.1.7 3.0

Chi of obensene 72T SEisias concgisrisoiyms aag A O PA e BN MBS GBI 0 473, 1
260. 8 395. 4 (i@ 3mdulfod. For dmple, the total outgassing concentration decreases by more than
3.5 times when comparing the composition of Example 2 (no MBS) and Comparative

Example A (4.5% MBS BTA).

Impact Resistance Testing of Examples 1-3 and Comparative Examples F-1

The compositions of Examples 1-3 and Comparative Examples F-I were
quantitatively measured for impact resistance. The pellets of each composition were
injection molded and tested for impact resistance pursuant to ASTM 256-00. Table 5

provides the impact resistance for the compositions of Examples 1-3 and Comparative

Examples F-I.
TABLE 5
Compositi { Impact Resistance | Impact Resistance
ompostien (foot-pound/inch) (Joules/meter)
Example 1 23 122.8
Example 2 6.0 322.2
Example 3 9.3 498.4
Comparative Example F i.8 94.3
Comparative Example G 1.1 60.3
Comparative Example H 1.9 102.5
Comparative Example 1 5.3 284.6

The data provided in Table 5 illustrates the good impact resistance exhibited by
articles formed from the compositions of the present invention. In particular, the article
formed from the composition of Example 3 exhibited an impact resistance of 498.4
Joules/meter (J/m). The Notched Izod impact increased by over eight times when

comparing Example 3 (6% EMA) and Comparative Example G (no EMA). The high

11



WO 2007/ 002049 PCT/ US2006/ 023926 The data provided in Table 4 illustrates .
the reduced | evels of outgassing exhibited by articles fornmed fromthe
conposition of the present invention. In particular, the conposition of
Exanple 2 h out gassi ng concentration of 128.0 h, the
conpositi on%%@@%‘%}?e 2 is thermally stable and retai nge?}tﬁ?@?%%gt h when
subjected to heated environnents. A | ow outgassing concentration
corresponds to a anount of residue deposition on formng tools used to

produce t heindfatt wtigendtobimad cfn'h?cﬁﬁiﬁcﬁ!@ of RFRASELT idRmtioh inckdag: Mk ASRBiG Bvent i on.
Because the tools need to be cleaned | ess frequently, manufacturi nggh
g

ef ficiency RAdespitiopanier tnps (e qaEjse tapa e v Brovikdnaseasethiotsstion for

concentrati oAb MrBorahifi ﬁl%%g-ri@?’taﬁ@.e amount of MBS present in the
formul ati on. For exanpte, the total outgassing concentration decreases by

nmore than 3.5 tTheesmbiretion ofsdrded gutehssingomgdught inpaciofesiBraayphew 2hat fige NIVB)
and Conpar at i anpl-e A.(4, 5% BTA) ....d npa Resli st T iipg. of
Exanpl es 1- a%&a%ﬁ%gﬁgrﬁ ;f/oémg?g/%]'vﬁg%c -gos*ﬁgp?zg&r}ﬁ@gssf@dﬁge%g?n @%n%%es 1-3
and Conpar athtmenl Extalsifitye and- highved@abilitvant Thatresheky owaswsingdpfooides nigaict

resi stance. Th ell ets of each conposit.ion r i nj.ection.nol ded, and
tosted for PRBLEESTEREY NP arEEAnT Tl OASAME RS Lise opA Erganeh iifFties ¢ he
i npact resiﬁlgamertfépgmgﬁqemma;ﬂagas of Exanples 1-3 and Conparative
Exanmples F-1. TABLE 5 Conposition |npact Resistance |npact Resistance

(f oot - pound/ i nchtioyaky|thss presant inyventinm hgs| keen descgibed ovith rofsrgnes|te prefgred 322, 2
Exanpl e 3 9.2 4884 LA dME R ADIG o eizB 13 Bine SOIRAEAhhoan BXAID| e G
1,1 60.3 c%npara?rﬁiémE%np@ed\éﬁl.g 102, %&)gclgnpargti\g/e Exanpl e | 53 284.6
The data pravi ddid withowadspartibg (ol spiritesd sdepe gbibd inveplamt r esi st ance
exhi bi ted by
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articles formed fromthe conpositions of the present invention. In
particular, the article fornmed fromthe conposition of Exanple 3 exhibited
an inpact resistance of 498.4 Joules/nmeter (J/nm). The Notched |zod inpact
i ncreased by over eight times when conparing Exanple 3 (6% EMA) and
Conparative Exanple G (no EMA). The high 11 WO 2007/ 002049

- PCT/ US2006/ 023926 i npact resistances of the conpositions of the present
invention increase the durability of the resulting carrier tapes (e.g.,
carrier tapeypk@yeand provide increased protection for the conponents
transported in the carrier tapes. The conbi nati on of reduced outgassi ng and
hi gh i npact resistance show that the carrier tapes and filns fornmed from
t he conposi i onsAGPIPREIP@EPHSIDENVent i on have high thermal stability and
hi gh durability. The o X TMale) kgle 0 act W ihng
efficiency and st rengl{oﬁg%gbt%g&g?i%gn, m%nglaeb%?ﬁ\ésﬁi %hgﬁrl})g&?tﬁ ggyé?ign%i{hr@}akes
the carrier tape nore resicemaptitiang danage. Al t hough the present invention

has been described with reference.to preferred .enbodiments, workers skilled
inthe art will recogpnoi%ﬁeételf hcé’f’&@mﬁggélgmﬁag%ozo t&PréTlPl ﬁd%’o&fn Wﬁl\éﬁt dét BF
wi t hout departing from theospbdifidn;and scope of the invention. 12 CLAIMS: 1.
A conposition conprising; polycarbonate constituting about 65%to about 85%
by weight of the co 55’#1?3’?6%;}’15&013%@1‘1@% eeavstlie th pbayt ABGUbY ToREhbohlsut 10%
by wei ght of the conposi tcbﬁﬁbsitﬁ)&ll;yﬂj kyl acrylate constituting about 1%to
about 10% by wei ght of the <conposition; and carbon bl ack constituting about
10% t o about 20% by vfartght blagk eenstitugogositt { G, tovdberei2A% he weilghe! ther cent s
are based on the entire j . Of - BN : qugi i an of
claiml1, wherein the pol yc%;rnggst’rl%gtﬁé ‘%hglﬂeé ?&gﬁgegéﬂté%%ﬁ?%%a@?%ﬁ lehtif

weight of the composition.

2. The composition of claim 1, wherein the polycarbonate constitutes about 70% to
about 80% by weight of the composition, based on the entire weight of the

composition.

3. The composition of claim 1, wherein the polyester constitutes about 3% to about

7% by weight of the composition, based on the entire weight of the composition.

4, The composition of claim 1, wherein the polyester comprises poly(butylene
terephthalate).
5. The composition of ¢claim 1, wherein the polyalkyl acrylate constitutes about 1% to

about 8% by weight of the composition, based on the entire weight of the

composition.

6. The composition of claim 1, wherein the polyalkyl acrylate comprises

poly(ethylene methyl acrylate).

7. The composition of claim 1, wherein the carbon black constitutes about 13% to
about 18% by weight of the composition, based on the entire weight of the

composition.

8. The composition of claim 1, wherein the composition exhibits an impact resistance
of at least 1 foot-pound/inch (0.05 J/mm) when tested pursuant to ASTM D256-00,
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about 80% by wei ght of the conposition, based on the entire weight of the
conposition. 3. The conposition of claim1l, wherein the polyester
constitutes about 3% to about 7% by weight of the conposition, based on the
entire wei ght of the conposition. 4. The conposition of claim1, wherein the
pol yester conprises poly(butylene terephthalate). 5. The conposition of
claim1, wherein the polyal kyl acrylate constitutes about 1%to about 8% by
wei ght of the conposition, based on the entire weight of the conposition.

6. The conpgsitiqgn of cl.aim1,. wherein the polyal kyl acrylate conprises

pol y( et hyl ede mefrPPPEERFYT GBS The conposition of claim 1, wherein the
carbon bl ack constit utgscasdeast; 13%to about 18% by wei ght of the
conposition, based on the entire weight of the conposition. S. The
conposition of clai m BOLYSiEBr ei n t he conposition exhibits an inpact
resistance of at |eagfylifaqyrROMpd/ i nch (0.05 J/mm when tested pursuant
to ASTM D256-00. 13 9. A'conposition conprising: polycarbonate;

pol yester; pol yal kyl cazkonyblatle constithtivarabowt bl%ack dont20tuby ngeighsoeft the0% t o

about 20% by weight of th osition, .hased on.the,entire.weight .of the
conposition, wherein t heecgglﬁ’;g)%gsi)?r{’ F%Sﬁ&)gl;( hlegln?rg VAT hitt Prﬁ%%f’orp%ossftéotna% 2Y6f at
| east 1 foot- pound/inch (tRe Gémpdsitivh emhibits ta@ Sitr@act pusistaRt oft 0 1ASTV 0266- 00.

55% (o about 85% by wei gRPBFIEhG BB ETEREREROn ATIr DAtd 1L et ght
of the conposition. 11. The conposition of claim9, wherein the polyester

C(ﬁnst itutes labOEThel?(om;Q)s'ﬁibﬁlM clalil %) b¥ereRi HObol9tarbdiRteCRMPRGS kit 6pASEd on
the entire weight, o e, co sition.
g about 8%‘9: by w@&t of tge composition, based on the entire weight of the

composition.

11. The composition of claim 9, wherein the polyester constitutes about 1% to about

10% by weight of the composition, based on the entire weight of the composition.

12, The composition of claim 9, wherein the polyester comprises poly(butylene

terephthalate).

13, The composition of claim 9, wherein the polyalkyl acrylate constitutes about 1% to
about 10% by weight of the composition, based on the entire weight of the

composition.

14, The composition of claim 9, wherein the polyalkyl acrylate comprises

poly(ethylene methy! acrylate).

15. The composition of claim 9, wherein the carbon black constitutes about 13% to
about 18% by weight of the composition, based on the entire weight of the

composition.

16. A carrier tape comprising:
a layer having a plurality of component receivable pockets disposed on one
side thereof, wherein the layer is formed of a composition

comprising;

polycarbonate:

14



12. The conposition of claim9, wherein the polyester conprises

pol y(butyl ene terephthalate). 13. The conposition of claim9, wherein the
pol yal kyl acryl ate constitutes about 1% to about 10% by wei ght of the
conposition, based on the entire weight of the conposition. 14. The
conposition of claim9, wherein the polyallyl acrylate conprises
_poly(ethylene nethyl acrylate). 15. The conposition of claim9, wherein the
carbon bl ack constitutes about 13%to about 18% by wei ght of the

conposi tion, based on the entifpgyaeight of the conposition. 16. A carrier
tape conprising: a layer having a plurality of conmponent receivable pockets
di sposed on one side thereof,Pelliekdiepryise aidiyer is fornmed of a conposition

conpri sing: pol ycarbonate; 14m§9Iy%F&§8a§%§&h%g%§%% @§£¥EQﬁBﬁ*§&%-B rbon

bl ack constituting about 10%to abou e conposi tion,
based on the entire weight of the wapigosf tthorompdsitidihebasat ronerhet aggee of
claim 16, wherein the polycarbonate ¢ sz'tutes about 70%to about 80% by
wei ght of the conposition, based oﬁw?%go hFFP@p%%?%ht of the conposition.
18. The carrier tape of claim 14, wherein the polyester constitutes about 1%
to about 10P6 byIwedagir tofe dffetniradfposértinahe phiasebnar dohaitead dboat W8haht of

the conposition, , 19 e carrier. tape of .¢claim 16, erejn the pal yester
conpri ses pon(HﬁP?ﬁéﬁg 3&@?&%%ﬁfd@%f9mﬁ%ﬁmmhéa r % Fgﬁ%‘ﬁ?éﬁﬂgi 16,
wherein the pol yahipphitiggr yl ate constitutes about 1%to about 10% by wei ght
of the conposition, based on the entire weight of the

18.  The carrier tape of claim 14, wherein the polyester constitutes about 1% to about

10% by weight of the composition, based on the entire weight of the composition.

19.  The carrier tape of claim 16, wherein the polyester comprises poly(butylene
terphthlate).

20.  The carrier tape of claim 16, wherein the pelyalkyl acrylate constitutes about 1% to
about 10% by weight of the composition, based on the entire weight of the

composition,

21, The camier tape of claim 16, wherein the polyalkyl acrylate comprises

poly(ethylene methyl acrylate).

22.  The carrier tape of claim 16, wherein the carbon black constitutes about 13% to
about 18% by weight of the composition, based on the entire weight of the

composition,

23.  The carrier tape of claim 16, wherein the layer exhibits an impact resistance of at
least  foot-pound/inch (0.05 J/mm) when tested pursuant to ASTM D256-00.

24. A film, comprising:
polycarbonate constituting about 65% to about 85% by weight of the
composition;
polyester constituting about 1% to about 10% by weight of the

composition;
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conposi tion. 21. The carrier tape of claim 16, wherein the polyalkyl
acrylate conprises poly(ethylene nethyl acrylate). 22. The carrier tape of
claim 16, wherein the carbon black constitutes about 13%to about 18% by "
wei ght of t |t|on based on the entire weight o TRQSi tion.
23. The car ?‘.%?"9?% & of cI aim 16, wherein the |ayer exhlf])gfr}&gmg%&l%act

resi stance of at Ieast 1 foot-pound/inch (0.05 J/m) when tested pursuant
to ASTM D256-00. 24. A film conprising: polycarbonate constituting about
65% to about 85% by wgiyalkl! airylhn@e;onﬁ%ﬁfgsabbhtor% B Uy @ Stoes b%%éﬂttdftthélg about
1% to about 10% by wei ght "of the conposition; 15 WO 2007/002049

PCT/ US2006/ 023926 pol yaI RyPPGgEoP ale consti tuting about 1%to about 10% by
wei ght of the conpogifi9n..an I Gilfe O, 0 t%@" o about
20% by wei ght of the corr{)bo@:,‘ciﬁ ‘%(I)lgltﬂ m%‘%uﬁ iﬁﬁg %%&L&?ﬁdp}e]r are %%sed on
the entire wei ght of t hecooppo®nt wbarein2be wehght pcﬂcmtsnﬁrecbaa@dmmzuhe ewies ei n t he
pol yester conprises pol y(but Lﬁg tere thI ate), and wherein the polyal kyl
acryl ate conprises pol y(et ﬁgﬁ g%ryl ate). 16

25.  The film of claim 24, wherein the polyester comprises poly(butylene terephthiate),
and wherein the polyalkyl acrylate comprises poly(ethylene methy! acrylate).
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