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Background of the Invention

[0004] Computers and other electronic equipment are becoming more powerful
and can perform a wider range of tasks. To prevent growth in the sizes of the
computers and other electronic equipment and operate them at higher speeds, the
electronic circuits use miniature electronic components in high density packing
arrangements. One such miniature electronic component, a solid state capacitor, is
a tiny rectangular “chip” that is smaller than a grain of rice. Fig. 1 shows a capacitor
chip 10 that has a solid enclosed body 12 of square or rectangular cross section and
made of ceramic or other dielectric material. Capacitor chip 10 contains within body
12 multiple spaced-apart metal plates (not shown). One terminal end of each of
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contact surfaces or ends 14. One or nore of the

contact surfaces 14 of chip capacitor 10 are stri ped
wowdonoz7ebl der abl e paste that is dried and t herCT/Usm®d3/031399

to produce surfaces that Iater can be sol dered

directly onto a circuit boa

altemazgesn@alzpué@clsmlaaeateﬁié@ﬁhﬁ @xvetsnor sf a&tiﬁ Eﬁéng?i?.ae@p&d by a
el orES) UM EoRTSY Sopcl el 38 oo SR

confdvt surfaee$onends ¢4. Oreedvriocaof thercdrdadt sorfacepd4iof chip

whi ch sl otted rubbe
capBRIOMHLRE HE68S Wch SRS 3PIg peste B s Spd i ed to
pr0(§l5'§é;sIr ViRbt Reer W@Sld@%ﬁdﬁécﬂy@mtéw dfcui¥Bdard. U.S. Patent

e paste. [0005] A relativéely new el ectronic
No.&,226,382 deispribes 3 onquiirel farfplacing apstepe: pr trace of solderable paste

on SSERRBSRLS ot b o 54 s 95 RCBef o, ko reo. This

madhihé €568k rﬁéfé%éﬁié'r Befidr Gapé i whithsistesd edbes nfa%kh%de formed.
an I'ntegrated Passive Conponent (IPC) or array chip

Thebeelomséhe maskspeceive chipsl inmasition foF peacessingr seéh asicevering

oprERaH RRTR s HEPs Finl edbid bften P r0006) o 2
[0065{\‘3\/\5A&etailpleb?aiew Blectroniar (Elamltaihllmls?dbm\pdded d)fsmsltldm circuit

surfaces covered with stripes 22 of so, der
comppnents fit intg a single arangbinthat 1§ SiMytAaRRHIA 3O d@&é‘ﬂeé@ one of a
d
nunihdy QFtcleh? SleofonteXigyRe] ThisUSTRG G hBa i It iteoPassive

CorhpOnéemb ((PCPdOairay chnpgieoaupestembmmbem pﬁmaldy o?@rrayred circuit
1.0 m (0.040 jn

h
cortp i b b oL 308 EaPBh6Ss S22kl dhe i  sinl
ﬁnstal ling array chip 20 into an electronic circuit

entails placing separate sol derabl e paste stripes 22
[0086pngFimp 2dsshavsialtypisalrP&cersarrayschipn 2swigh ife side walt surfaces

conBipd i o2 Sl 558, e Bho 2B v gimsons

sucﬁrzasas i hRH0E 13508y %r%eand' hes Wn@'(d‘O@@ u?leBe t6 tahaeboZtam S
typically set at Wi th

surtaces 24, 0. 5181nmfﬁ 060 |r0mdecar@o170|rnm (pbﬁtﬁl @&,Wgt@@@@ps@ end

ol 283 8 £ e ) BTGP kL2 3G, s o sce

surﬁé‘cb@ 20t IEg. 2BishoweRatiastaiing @fd\ethip 29 mwsm elextronic circuit
applied, 1t is s|l‘Jﬂgiectedtoaheat dryi ng cyclew@ﬁ |_ft
entaileplpsingesapaaatersoiderablecraste siinesi32gfong OppOsie @l surfaces,

sucwbes pﬁgﬁ éﬁ[f%Ee?ﬁé ‘i‘%fs gﬁ@pnf& ehd Qg&%ce@% m|§ho§\}rﬁ Card s@lderlng

ences ween i'ts wd
pathI@ Bt]ivesmznmmms tragés eOtfbﬂnedrpnra ciraut bfard 32d| Thmwtdtb of each

Strib P igiyRiGay. SeTAEOR * Piecmat (3 818 2 a5biobBh i gt .18 mm
(0.61?:% qurgﬁ’[ ygdrggoggm F&@%ta t R trﬁd éﬁéé&?ﬁﬁpe%d M 4djacent wall
as shown on top and bottom surfaces 24 in Fig. 2A. As with other chip components,
after the paste is applied, it is subjected to a heat-drying cycle to set the paste and
thereafter to a firing cycle to fuse the paste on array chip 20.

[0007] The small size of a chip and the small differences between its width and
height dimensions raise the importance of handling the chip and its insertion into the
mask of a carrier belt or tape. The multiple stripes are placed on only the

appropriate circuit board surfaces, and their placement is accomplished with extreme
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interference fit nominally requires a £0.025 mm (+0.001 in) slot opening tolerance
range. For example, a 5.1 mm (0.20 in) thick array chip component typically requires
a 0.43-0.48 mm (0.017-0.019 in) slot opening. A less than a —=0.025 mm (-0.001 in)
slot opening width tolerance results in a slot that is too tight, causing the silicone
rubber nubs of the slot opening to deflect (rather than compress) and thereby cant
the array chip component held in the slot. A slot opening width of greater than

0.025 mm (0.001 in) lets the component fall out of the beilt.
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rates. To overcome this drawback, the method entails introducing a light absorptivity
enhancement material into the silicone rubber to form a flexible support blank that
operationally adequately absorbs light within a laser ablation wavelength region and
using a UV laser beam to cut the slots. Iron oxide or titanium dioxide is a preferred
dye dopant functioning as a\light absorptivity enhancement material.

[0015] A beam positioner receives commands from a controller programmed to
cause the laser beam to cut into the mask multiple slots with repeatable, precise.

dimensions. Each of the slots cut has opposed side margins that define between
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[0023] Fig. 4 is a fragmentary plan view showing a carrier tape having a variety of
different apertures.

[0024] Fig. 5 is a fragmentary isometric view of a carrier tape carrying masks that
are formed over the apertures.

[0025] Fig. 6 is a sectional view of the carrier tape and masks taken along lines
6--6 in Fig. 5.

[0026] Fig. 7 is a fragmentary isometric view of an exemplary pattern of apertures
formed through the masks of Fig. 6 for carrying chip components.



[0022] Fig. 3 is a fragnentary top plan view of a
conponent carrier tape in which a series of apertures
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side margins 52 and 54 and includes a series of pilot or sprocket holes 56 that serve
as drive perforations to receive drive stubs of drive sprocket wheels (not shown).
Sprocket holes 56 are disposed adjacent at least one and preferably both of side
margins 52 and 54 and are uniformly spaced along the length of tape 50.

Fig. 4 shows tape 50 formed with a variety of apertures of different shapes into which
a mask can be inserted. Multiple first apertures 60 formed in discrete patterns are
spaced uniformly along the length of tape 50, preferably positioned intermediate of
side margins 52 and 54. Apertures 60 may be a series of closely spaced round
holes as shown in Fig. 3, a series of elongated rectangular openings as shown in the
end portions of Fig. 4, or a series of elongated openings in repeated patterns in a

side-by-side arrangement as shown in the center portion of Fig. 4. In a configuration
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that it has no beginning or end but is maneuvered
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In a caonfiguration WO 2004/ 034764 003/ 031399
bottgm gxtgeer wﬁapqsomuan&aﬁébat Magls 6 gos H%%g @P%M";ﬁape 50,

lie, Fb?g'e@ﬁ\geyyalﬁ)v@ér{d Sélomﬁé’iﬁ!:@é’p@ﬁ?t’ Whﬁhﬁ‘gtﬁ’ftfé‘ééssé%ge 50. In its

termnated by a palir o ort-end edges .
simpieshfowin, apewhun &gg. G{Jeaebenasls6®|s1mt irs plackaabaug apfaperture 60

so tiaf s PRIV AT Prasisiavee fated A PREeAGAREE ahsverse o
theTJh%ltﬁHFnaT QX|SQ>?fté;5ke59n CHEFRMbraTBEGO RS apertures T ¢fdh8ige smaller

or 'other resilient material that surrounds and partly
tharthetof st apertiure 60 @pe frmeddinréach rvaske 66 tadeepithe metal core of

tape, BB RGB! 6RRLRERTe eripipBRP RS TRe S i Tkt distyres 74 s
shght‘l’y siBiléNthan GhAtOfARERATEES M PBientan e fgaet ané direktibnlso that the
during the process of netallizing its  opposite ends.

chipeorapanentecant bepesitionalipacaepted and resistvelkarmspsdduring

advghgﬂﬁ%{ {)f tH¥ cﬁgﬁgg@ggpgﬁt a@@ﬂ@? ;ﬂ'ygggsdgg rsta[c#éol%‘%no%h&. Mask 66

is déﬁr@@@dn agditionttoopard battotrosuréadesr 70and @2f by espalfofeopposed
that, when nmask 66 is fjxed IMT’IAﬁce on ta
tlo

elongased sl 46 FO9 RIS AMGTBERIRE § SO suigces T Prand 72 for
recdi EFEPME{ @rﬁJr@tel6 eé%de‘@d §62 Fdr LiRltap@B5B FHERgth of a

each S c I n ace about an
rerrmpabtetmasIGGS is lestshlaan m@wwtlalonf te;peoﬁo and ks paSerabjy less than the
ed in or transverse to the

arra attern rall e
d'StPBﬁ%BEW%ﬁ"?QE ¢ §prog @ogf éQme or nore second '
[008SF" t Pig8S8A 4R 8 afé F&spEdBlé Blan and enlarged fragmentary views of an

alternative component carrier tape 50" that is similar to tape 50 with the exception
that silicone rubber mask strips 66' are molded into or coated over apertures 60' of
generally rectangular shape with curved ends in a core portion. Apertures 74" are
formed in a single row in each mask strip 66" along the width of carrier tape 50'.
[0036] Figs. 9A and 9B are respective plan and enlarged sectional views of a
component carrier tape 90 of an over-mold or over-coat type in which a core portion

92 having multiple apertures 94 spaced apart along the tape length is covered by a
7



than that of first aperture 60 are fornmed in each mask

66 to keep the netal core of tape 50 out of contact
WOWRa0R/084764 chi p conponent. The size of second apeT/U82083031399

74 is slightly smaller than that of the chip

SUDBO AN ot BsloBtTIc MaTeal 10 R pEBkal Astrale Sitie is cut
in n%%ws‘fgt 4 IBQatl@rfj%ﬁBF@fﬂérEIaﬁtBrﬁJ}% rﬁBté?ua‘F BHVSHEUH ar;érama 94,

e processing stage to anot I's defined
[0037] adBigt 10A is @ etlmpllfaadalplbtnrtabmaguaman‘eslaser-baslecvsystbm 10

shofd byl EammIS R ATES o 61,98 R Eatis® St 99 i gpcordance
wﬂhﬁﬁ%%r@&eﬂflnfléﬁtﬁn Qﬁq_lﬁttéﬂé?g? {)%ma’ga(ﬁﬁ gSh @se RABESE éghaped beam

formed in ta renovabl e mask 66
102ifeomexslasen’ tmlacweat en @ﬂdtv@pérOB@blm@"deﬁ by atsaam pgsitioner 106

oo 1. e S 2 0 oA RSB A g0 o

desitéd sﬁ@béf\/@ﬁdprfab%@@mbﬂéhbnsl Baane positionat 166 gaidiegeheam 102 in
conponent carrier tape 50' that 1s simlar to taFe 50

respanse torrigrale epdused By pragremeestde copiielentlid, sycpigsdhe
conggllrlleerﬁﬁs 184 28D dr %% RlodePa556 BHIIi"f\geé‘»d); £ by Hlectro

rectangul ar shaevvl cur s In core
Sciep'[tiﬁbllmjustﬂpebf E’betmnMOrag@n theraseignies oitlsrsmitmtranplibation A

tapes et MEshaBEHNGL Shan LRGVER Caltien aas 0018 Al fta HBiyres 94
wnthe(géé}pgﬂ et 'sRﬂf‘bBV'C?éf‘ﬁePﬂ‘a Qﬁﬁy?eféﬁﬁﬁly"?ﬁ[ﬁé i 6¥h endless

an over d or over-coat type In a core
tap@shdmnrnn Fa 108, iand ansuitabie tapepieet umechagvsrs iatheitapsdeed

mechsitsoanalibes peRasaBesoed Bel ShaRinafiolRystem, fisg soid by

EIe&I‘@SEFHHﬁﬁb Pndsfed. athé euftingof 3101898 iR Prask 96 rsgém@}eu by
is.cut in msk 96 at each |[ocation where th

prmedmgta) maskOthhadng Hghtahserptiamwapelengiherange wntmwsmp the

wave{lékg(t%% of La§e§§?§%'3ﬁ %@ggﬂéﬁ#l%b%la%as k :)? meg ;n”g le the

[0038) t | THe @lippor IofinkFBrrimgamask BB éricltd@saYdnposition of elastomeric
accordance wth the present invention._Light ene

matgrighang eilight ahsqrﬁtévawrrrhaﬂce@%ﬁa@@&"eleame diastameiic aterial
ogBS s BrbBRRS 1A SRR IRRIG SRl dsgtorne

elaétom@i'lbaﬂateﬁaalsuelwestsuImen84=ubb1erc opemtiohally Bédefjuately absorbs

bR ot Bl kRSP EAmrLBFR o

oxmkéyoratltaf\fmr? AR, l‘?rpggl% fiGht é’dso*é‘ﬁnty%iébeﬁfés%%e support blank to

contro I NSt a part o Model
mak# it lopieratioBady adeqmtelycgbsﬁrb tightenesgy émtlided withshua tighte s

abs3ip kol SAgRe MBI ofl d Rl Binipaaropertes
imp8REH Iy thk FSstOMetie nfdtelal. I e RgHtidnisSidndavelengths of beam 102

are preferably shorter than 550 nm, and 266 nm is a preferred wavelength for cutting
slots in a mask 96 formed of silicone rubber doped with iron oxide.

[0039] In a preferred embodiment, the support blank forming mask 96 is prepared
from a liquid formulation of silicone rubber (99 percent by weight) and iron oxide

(1 percent by weight) to provide silicone rubber with a brown color without changing
its elastic properties. Figs. 11 and 12 show as a function of wavelength the optical

transmission (absorptivity) curves for 0.356 mm (0.014 in) thick samples of,
8



with beam 102 to cut slots 98. Carrier tape 90 is

preferably in the formof an endless tape shown in
wo@4/030B4 and a suitable tape feed nechani sm PETAURB03/031399

tape feed nechanisminstalled as part of a Mddel 750

resRRCHAD, PREOTHENRET A8 SihasBe pBIoRRY Wb Fongside, 1 agieent
we@ﬁt&' i p(fqh Shewis QY uanB&d diliggné ru’E’&é? a%@uh@‘ﬁéﬂ@eﬂlt'aﬁﬂtabout

ion wavel ength range with
17 percehtdight mnemidsicreat 266G nmiaad 6§ermm |reaa¢¢t9vebvelﬂgaﬂ)2 shows for

b 235he R0 kbl 650 BB b B a 266 o

andBEPRIPL ITHE ¥ pRfdemt ﬁ?ﬁﬁﬂéné]‘ﬁﬁs@fdnady thEhmd%ipéatSHIﬁanbQubber is
material inparts elastic properties to the sup

SufflﬂlemltoF@Wdﬁimqr@tifffﬂaéI)(l"M@qhB& lightcahsesaption @s%mts én a silicone
t h as silicone rubber, operationally
rum?%asgjédcﬁﬁﬁblﬁ”ﬁabsorbs light energy to cut a slot, the
[0040]0ht Aslsdicated \in F}gsenbArur&me{DB cartier taple, 905fmhnealsmth amubber
oxi de or titanium di oxi de, arts |ight absor’g)
fYasélr-based

surfgee yathoub surface f?@t‘érﬁﬁrb%PlaCSF’ prpges Q&qutpment
sys%ﬁt?ﬁﬁb' ‘i’.'?:\li.‘H ﬁ?%e@% cﬁ@ﬁtoér% éx |ﬁf&?ﬁ1%¥k'%%l6{§"cﬁ Jpockets

sorption wav range to cut
98 iatoothe riubbenatthtadoczitmmg&)ftdpertaressg-ﬂ c Ppognammable controller 108 of

sysisii 10D G IHIeETSNA Hah GoTaze G 6ontrclthe BRgma it he siots, the
shaRaQ rah@rsdéﬁaé'f WHiEn B déﬂﬁnﬂr@&i BytHeS eRd %éfagbl”é@hon (i.e., sizes and

vel ength for cuffing slots in a mask fornmed
shapes iof ohip carbpenends)ped with iron oxide. [0039] In a

ool ! S5 SRS ar BRS04l LM o e

heal Bﬁﬁéfaté@auﬁﬁg eaitihgbelow itied bbink Bfl dafraeas ithe silitone rubber. An
pércent by werght) to provide silicone rubber with a

exappdevof w@eopumn&same&rﬁn@ ArRpO nméJ‘éﬂ%sﬁm@epatw&thh &85 watt

omiEhffs ot PEE RGBT Mg R S0 o )

carrién tafe @a réttaidulakbasrestd.e5 narh, (08|2VI®) 2@07111)614:76@028 in)
PCT/ US2003/ 031399 respectively, silicone rubber and

dimensiope e ar {fomsw/see fresl spead aRdA orndasenbeasm bigsize takes

) I bb
35 Hiisf Peaetiond ant s R SKRo0E W 0BERESR S || Core U
[0042NSRiges i 8A atid £3E andFige] 1420armd 4l$h@&£b‘apeelnawri§| glots of
12 shows for silicone rubber doped with iron oxi

diffepsptigeometrigse rfdaht13A gRd 18Bshaw 5 3am 98 'nz\GB'Chrﬁanrﬂf tapered
S'Otgﬁ’%é @%f d r@oib@ﬁé”ccﬁ“ oly tf@tshhhg p%?c%d’@lo@’ 98 gﬁre produced by

one rubber 1s
cutotiat abmo imedalpg 90 apegsed sldt isglet matgms pi 0 sepatedalaigatheir

lengthia By JoRET SORIBENCTDAL GRRTIS I 17 PO Sahory dpneriat a
mediaf Bcatidh P8 between ends 112. In a preferred embodiment, the slot
distances become gradually smaller from opposite ends 112 to medial location 114.
Figs. 14A and 14B show a tape 90; in which each of slots 98, is of a “sawtooth”
shape. Slots 98, are produced be cuts that form in tape 90, opposed slot side
margins 116 separated along their lengths by alternating shorter and longer
distances that form corresponding alternating narrower and wider openings. in a
preferred embodiment, the narrower openings are in the general form of concave



surface w thout surface features is placed on

processi ng equi pnent of |aser-based system 100. Laser
wheani0l0r4 of sufficient energy cuts into nask PEI/SETN3031399

or pockets 98 into the rubber at the |ocations of

p SR e o SRR Sp A BOE St Fph MRl R o Barate
sﬂagﬁgqﬁg@é Hﬁﬂﬁ@q gl ots, the shapes and sizes of which

n1ned y the end use application (i.e., sizes
[0043]d Kiwdlpbs abiviatisi tp thospbaeng skill ip tve aTt tirakempbshaages may be

modE 4SO B b BRI R BRI 5l R o

dep@ﬁﬂ@ﬁoh&hbRmd%tlklingqj‘r&ldpl@&)ﬂfereé‘m Trexscapecofothel resent invention
pul Se paraneters is nm Uy | aser operating with

ShOE'd%@QU&ere bﬁﬁ@@ﬁfﬁh%e(&tmlé( bysghgipligwing€lai@set i t i on

to044Y 7 i B Bhyistodndec VR sl R o sRYnATInGRy cfgnges may be

made b theldetall 6f tha8abovke- dehcmaed iepmisodimneats/\ithodtsdepattiregifrom the
speed and,.a 5 . xm | aser n1b|te S t akes 35 uls

undpéps@emrlwe%ﬁat@ 'Qxe%t&!b e 960%9{,@%68? Mf %é?ou'd’

a Ao w t apes havi ng

ther%?t?eéﬁgfd%%r@ﬁgcri gﬂgﬁb eonmet M@b%&lggp 13A and 13B show
a tape 90, in which each of tapered slots 98, is of a
"dog bone" or "bow tie" shape. Tapered slots 98, are
produced by cuts that formin tape 90, opposed sl ot
side margins 110 separated along their [|engths by
| onger sl ot distances at opposite ends 112 and a
shorter distance at a nedial |ocation 114 between
ends 112. In a preferred enbodi nent, the sl ot
di stances becone gradually smaller from opposite ends
112 to nedial location 114. Figs. 14A and 14B show a
tape 902 in which each of slots 982 is of a "saw ooth"
shape. Slots 982 are produced by cuts that formin
tape 902 opposed slot side margins 116 separated
along their lengths by alternating shorter and | onger
di stances that form correspondi ng alternating narrower
and wi der openings. In a preferred enbodi nent, the
narrower openings are in the general form of concave 9
WO 2004/ 034764 PCT/ US2003/ 031399 tapered segnents 118
and the wi der openings are in the general form of
paral l el straight [ine segnments 120. [0043] It wll
be obvious to those having skill in the art that many
changes may be nmde to the details of the
above-descri bed enbodi nents of this invention w thout
departing fromthe underlying principles thereof. The
scope of the present invention
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shoul d, therefore, be determ ned only by the follow ng
clains. [0044] It wll be obvious to those having

W@ Rkol034764 t he art that nmany changes nmay be naBeT/U62008831399
details of the above-described enbodi nents w t hout
departing fromthe underl 'In principles of the
i nvention. The scope of th ent invention shoul d,

t har ghQy MiniBkire eba} g&@ﬁﬂcé}ﬁbs/hwn raethimlrégwemnéblatm@ugh
10 WO 2004/ 034764 PCT/ US2003/ 031399 d ai ns

which miudtiple slate ape farmeds gaeh of theamuigleasiots hemgéﬁ |n|om;rml size and
shapﬁik ; hr aﬁ@y 5«%’%{@%@1 éld% i Eﬂfré c@ dn%h meﬁ?&f‘ofﬁgrmmg

nom nal SI ze an
the /@I tﬁ@tﬁe}znléﬁtmlawe @mprighgt a ni ni ature conponent, a

net hod of forwg t he slot nthere3|llﬁ§1nﬁal%
compPYIdineR SupRAVT Bia of tun sfRstemeris matsriat thahis flexible and
ope?étﬂ)%ta??% Fw?]ﬁe ayé ?&b&hgﬁt IBEIUHESW{HH%Q@W bsorption wavelength

oper a uat el rbs ude

range,|thgisupport dgrik mnludmgaa eoglpbsnmamj@,n elastomqrmcmatenal and a
03| ti el ast

igh asapltgnaremen hasteh Bis Srefrasitmelir) imparting elastic
prop@Higs kdthe é%}%}&LB@hRW@H&(eWﬂ&hb@ add%rﬂg'h'ﬂ gb@bn%ﬁ%tyc

properties e support blank to nmake I't flexib
enhandemkeat magenalampartm| nght 9bs<mphmln,cpmamemtoetheeaupport blank to

ey B BBl e A0SR0 et o RRGEH g i g 488 ion
waveldHyjth ir&§d e BEEna tb iperatitmally @hén%@;ﬂ(& élalsﬂ@ propteésngt h

range but not to operatlona Iy change the elastic

pr Ppeyidingsa lasesbpamef awpvelengihdhat @fmaluq,ﬁd Syitkiythe light

thin the light absorption
absm'é)lne\&%\f%&l?@ﬂggﬁ%’i recting the |laser beamto the
s upmrecting tirnlasepbdamicteithg support derk; badm and support
bl ank re atlve to each other such that th | aser

i s meMina e laser bRaMsAKhENRPAsT B‘ﬁ!@ktr6|38\ﬁ? torgeh BF"@'@PG'B dhat the
laset! t}ql%ntq fs”ﬁ@fd%m n th%’&ﬁéﬁzﬁ? b2nkRY %Pf’tﬁﬁjét?dsle sloié mﬁyref)é’étgble

resilien each o ots cut
pred:lea dimensionsl ant dherebgdorm agilottedsresjliedt @slyy epctp ef tlveaiots cut to

nav GPOBEH SIPt G MAginG hBo0 4 6RDBHEPRNeEh & miniature,
confi SH8 gl SishrIYVhinBSR ST TS
of Z| Hhemthod ofwlairh 1, inswhlcgrthe dipbbabsarptivityeenhanegment

materlapmcluldgg w%%edc’m g?litan%tm dIOXI g ter than about 550 nm

3. The method of claim 2, in which the light absorption wavelength range
includes wavelengths shorter than about 550 nm.

4. The method of claim 1, in which the light absorptivity enhancement
material includes a dye or a pigment.

5. The method of claim 1, in which the elastomeric material includes silicone
rubber.

6. The method of claim 5, in which the laser beam has a wavelength of about
355 nm.

7. The method of claim 1, in which each of the multiple slots has a slot length
and opposite ends between which the opposed slot side margins extend, the

opposed side margins being separated along their slot lengths by slot distances, the
11



4. The method of claim1, in which the |ight

absorptivity enhancenent material includes a dye or a
wor@gamat’s4 5. The nethod of claim 1, in which tpPer/US2003/031399

el astoneric material includes silicone rubber. 6. The

hod of cl
Slot Gane R LinaloBeT distancesmat e ROFIS Hotp 80 &l shofes distance

at a'rﬂgwai Blaaﬁ eBeR/T/ érﬂﬁ}e\rl%eﬁds\%%n%ms has a slot |ength

OpposI ich the opposed sl ot side
maidyi Tree metleodiof tlhien 7oppwheu tee glot nlmt@mm atthepposite ends

onc A oS b WSS ot el pA08S maimr
and%ﬁﬁrﬂﬂﬁ?&stdﬁ%@@bﬁgrdt f?;&ﬁé o%'péé@d‘@l@ﬁ siéie rBRyiAY BRWIG tReir slot

ends and a shorter ance at a nedial |ocation
Iengih8vveen the opp05|te ends. 8. The nethod of claim?7,

t n&" <15 mistiednEbialin 7 ALWAEATh S8 ARER o BpCSRs o,
sub§fa¢mt|anyeﬁfée§émé @ind, thB®Iotdigtan eaxfromrthewppdsité @nds so the medial
separating the op osed sl ot side rmr&tns al ong their

Iocajloatdtfferebisgan@ungs emagenrrally centsgifytapered slat-ch t he

i ) oF Gy o o S e M o

dogsshieadr bdw tietshapedi f f er by armunts to forma generally
central Iy tapergtglplsl ot. 10, . The t hod of

ehridn Ehamdied af paire dnin whic) Gesber dee aryivie S hgs'd siot

t t
lendif SRSl dofw e Aot ho JRKosER S nfrgisRpdenkl e
oppesdd sigeomatging bém@mweﬁed@omthdwesloplpogm ly alternating shorter
ext en ose |ns bei
andJapdetaisianses diptHm coTEsRonURg Aoy el st ang wider
op eﬁ ger and longer distances that forn1correspond|ng
ernatlng narrower and w der openings. 12. The
net1tﬁodTh:é methodrofialain A 1win which ke parrowre ppepingsage imthe

ooy SRl TR Lo B i ARSTPE BPATRRL ren

geri@?élafbinebf§bfﬂbgeﬁaubhﬂm§§@gmem 13. The nethod of
claim 12, whi ch the opposed side margins at the

oppidsiThe mﬁibodwf elatm 12, mwauca the paPasediske MainsALbe
opp%sﬁé A& f each slot are separated by the longer distances.

14. The method of claim 1, in which the miniature component carrier is in the
form of a carrier tape having a tape length, the carrier tape including a core portion
having multiple apertures spaced apart along the tape length and covered by the
support blank of thin elastomeric material to form the resilient mask, the slots cut in
the resilient mask at locations where the elastomeric material covers the apertures.

15. The method of claim 14, in which the carrier tape has opposite tape side
margins running along the tape length and includes multiple drive holes mutually
spaced apart along the tape length on each of the tape side margins.

16. The method of claim 14, in which the core portion of the carrier tape
includes flexible metal into which the multiple apertures are formed.

17. The method of claim 16, in which the flexible metal includes stainless

steel and the elastomeric material includes silicone rubber.
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14. The nmethod of claim1, in which the mniature
conponent carrier is in the formof a carrier tape

whanioss7ed t ape | ength, the carrier tape includP@mus2003/031399
core portion having mul tiple apertures spaced apart

b1 bk e metipepESRimar TowRighabe TitrB SRt carrieris in the
forngl t%??'da?r‘igr BEMSHavihd @ b%lﬂbﬁgt‘h%he' carriehBelt @fdlldifg mumasls apertures

ocatl ons where the elastoneric material covers the
eachmf mmnreadan'@d tomeceive boe of the suppart blanka ofthis ielagiemeric

a5 o T SRR AR, Pl B T O

hol1@s TRE Hrethod osaamedsamanmcnltmmmmets&ne of eagh Bupport blank
each of the tape side margins. 16. The nethod of cl alm

of thin elastomerie rﬁnatﬁéab@cavsértty tha carrignRelicaneraligneddp @ direction
h.exi nmetal into which the multiple
"3”38§P#3§3253§2'$@$h 17. The method of claim 16, in
whi2gh Theendetiesd bf elamett 8| in wkich dies catrigir ieftds of an mkilemsdype and

the el astoneric materi al |ncludes si|icone, rubber.
Inclv@%@atvl@snm&'wmhébed@v Heleaperiufes aﬁ%@CH%{%d of

e H%tt‘ﬁ?i el 261 mb\ﬁfnh'ﬁ fhé& ﬁﬂﬂﬁlée%tél%élhéés kfinless
ormof a carrier having a belt |engt

steelhmdcthe rell@stoimeric materiabinolydesisilicohe ralpleent ur es each of
whi ch adapted to receive one of the support blanks of
thin elastoneric material to formthe resilient mask
into which nultiple slots are cut. 19. The nethod of
claim18, in which the nultiple slots of each support
blank of thin elastomeric material received by the
carrier belt are aligned in a direction transverse to
the belt length. 20. The nmethod of claim 18, in which
the carrier belt is of an endless type and i ncludes
flexible metal in which the nultiple apertures are
i ncluded. 21. The nethod of claim 20, in which the
flexible nmetal includes stainless steel and the
el astonmeric material includes silicone rubber. 13

13



