,
200200345-7. 2 1 JAN 2002 APPARATUS AND METHODS icﬁ@I\EF@J@WFORM%
CEVER TAPE ADHESI ON ON A CARRI ER TAPE FIELD OF THE | NVENTI ON Zhg W?@?t
invention relates to a carrier tape systemused for packagi ng,
transporting, and automatically taking out conponents that are placed in

t he pockets of a caARPPARARDS ANDMETEODS FORIMPROVENG BNFORM VeNntion is
directed to apparatus and nethods for uniformy sealing and peeling a

cover tape that is usedg { t W t he pockets of
the carrier tape. Furtm?ﬁ&%ﬂoﬁggmﬁﬁﬁ\%ﬁ on pr oé?ges appar at us

and nethods for mnimzing or elimnating surface irregularities and

di stortions on bonding zones of the carrier tape. BACKGROUND OF THE

| NVENTI ON El ectroni ¢ conmponents such as sem conduct or chi ps, devices, _
integrated circuits, and the | FKELBr@FJEHEINVENTION:| oped and nmanufactured
by one manufacturer and transported to another manufacturer or custoner

o 0 T 5L ORGSR i O BRI o 0B,

chips in a fabrication or "clean roo acl gen
packaged and transporied to. another nuf act urer ,or gustaqmer,.for e | e,
B Comput erHRBIEEHRRy e b GTRIRENAG S o0 e RTkF AGHITIH e R
circuit boards or the |like. \Wen conponents are packaged and transported
from one rparfidulartyy therpressntimwertiion is directesd to apparatesdndirhethodsfer wofopmieseatingand
packaged and-transported Wth mnimal danage. By their very nature, snall

el ect r oni GeeRNPL BV SapeThd is used o f@fh@mﬁ% RbmPEH e plated irCB6 podiieeh dfTherAted
circuits) are light-weight objects and susceptible to damage. Thus, it is

i mpor t ant tE%L%ﬁl?ﬁﬁo SOfR g%ggﬁﬁnvepﬁ&% ﬁ%&l&%@ §5haRiRgh i ANTRA FoduinfnBidFEN e

that minim M nat es nage

eliminating surface irregularities and distortions on bonding zones of the carrier tape.
BACKGROUND OF THE INVENTION

Electronic components such as semiconductor chips, devices, integrated circuits, and the
like are generally developed and rﬁénufactured by one manufacturer and transported to another
manufacturer or custbmer for further processing. For example, after manufacturing
semiconductor chips in a fabrication or “clean room” facility, the chips are generally packaged
and transported to another manufacturer or customer, for example, a computer wholesaler, so
that the wholesaler can mount them to printed circuit boards or the like.

When components are packaged and transported from one manufacturer to another, it is
critical. that the components be ﬁackagéci and transported with minimal damage. By thieir very
nature, small electronic components (¢.g., semiconductor chips, devices, and integrated circuits)
are light-weight objects and susceptible to damage. Thus, it is important that these components .

be packaged and transported in 2 manner that minimizes/eliminates damage to them.



1 Currently, the sem conductor fabrication industry inplenments a JEDEC
standard carrier tape systemto, package and transport sem conductor
conponents. Conventional carrier tape systens allow the conmponent

manuf acturers to package and transport the conponents to their custoners
wi th mni mal - d@gegltyMHelsemitoh Bt i Gatiltri 64 BUES impletheifs o I Loidibll edef e
conponents using an automated pick and pl ace chine. Figs. 1A-1C
illustratge various views of, a conventional carrier tape system FEor

exampl e, 13RS S 1o pAcKeRe P ELSRT SEIORNF SRS VRN ST (MR s
top view, and Fig. 1 Cillustrates a cutaway end view of a section taken
al ong | i ngystemsallow the eoropenestunamifadturemito pankageaqnd tapspoithe cqRapanestsde theit | be
made to Figs. 1A-1 C concurrently for a nore conpl ete understandi ng of the
convent i ofatorSes WaiimifireA SR VRl alloRinig Bk chstRBerdtd THLTeABPuATYAd 1hel e _

t her nof or mred pockets 4 forned along its “longitudinal direction for storing
I ndi vi dual _conponents 6. The LIl er, tape 2,.also includes a row of :
advancerre%‘%n"}g %?%émg(?flr%@ 36%31‘ lﬁﬁﬁdﬁgﬁcgffmﬁm}ﬁg one side of the carrier
tape 2. The advancenent holes 8 are used for |ocating and feeding the
conponents 6 iHigs tArdCallegireta waiops vikws efaicqaventionagaticn Epe Spttesh Sppgxample,
conventional carrier tape systens, surface irregularities and distortions
are typi chigl YA iflwstized a@ershbaive afevs Fid aBdllgstrateh e tapaview candiRigd Cilluhasea
surface irregularities and distortions have a significant influence on the

uni form t s %ﬁi HER e 99ectioh ?aﬂc% Qloﬁg iﬁgﬁﬁ% b CivehBbnal @ﬂﬁelzta?g ?Ys§ér§'gr e

cover tape 10. rface 1rregularitie istortions are gene

on the caprier ta 2 gs,a_resylt_of ther ormng th ockets 4 or_.from
o Ubs equenRelsigs PG b e 1 T el C Papsamsnty et otk rorahiesB RRg Sxfandipg pf #Eand
distortions may be in a formof snmall bunps 14 or grooves 16, which

pr opagat ecanyentfanahsystenbet ween t he pockets 4.

—

A conventional carrier tape 2 includes multiple thermoformed pockets 4 formed along its
longitudinal dir-ection for storing individual components 6. The carrier tape 2 also includes a
row of advancement 1;10163 8 formed longitudinally along one side of the carrier tape 2. The
advancement holes 8 are used for locating and feeding the components 6 into the automated pick
and place machine (not shown).

In conventional carrier tape systems, surface irregularities and distortions are typically
formed on the top surface of the carrier tape 2. These surface irregularities and distortions have
a significant influence on the uniformity of the bonding strength between the carrier tape 2 and
the cover tape 10. Surface irregularities and distortion§ are generally fonﬁed oﬂ the carrier tépe .-
2 as a result of thermoforming the pockets 4 or from subsequent handling of the camrier tape 2.
Such surface irregularities and distortions may be in a form of small bumps 14 or grooves 16,

which propagate out from or between the pockets 4.



2 During the packagi ng process, the conponents 6 are |oaded into the
pockets 4 of the carrier tape 2, After the conponents 6 are successfully
| oaded into the pockets 4, a cover tape 10 is applied over the pockets 4
using, for exanple, a sealing iron (not shown) to secure the conponents 6

cont ai ned t her eDirin ﬂi%;ﬁ@w&'iné ﬂ'@&sé%@é&d;%ﬁéﬁs 80 16R1eaiMe tﬂe%cmgﬂﬁl@t s 6
in the pockets 4 of the carri‘er tape 2. 'In general, the cover tape 10 is -

heat bonded gver the,carpier tape al on ir, of bandi rtions 12.
"ot her  vFaS: g Py ATRE RS Sowb 3G af it Bdideding BT b A e YRR ons
12) of the cover tape 10 are heat bonded to the carrier tape 2 along the

| ongi t udi n&® iscipplied v theasackets $aaingfgr exrenphe elsealimg dropf(natiskoverrte sesurg thpe 2
with the cover tape 10, the conponents 6 are transported to another

ranuf act ur esmhgéth@eéontatddahereRC Q¥ icHebr tHe 103;_(-@&@5 arldaBRing the donpdnérél6 irl Mk O
the pick and place nmachine along its longitudinal direction using

d t i j : '
romt ho cRpRisiPotine (gfler B0 S 1n BREF the by B 1D ROH BolaoIcRLAte PAHRVEEE
the carrier tape 2 are taken out and nopunted_ to printed circuit boards or

. P
the like. Adlquggmairafibording paioas 1% ninpihes rorde oMz the BUHRCTHHDD FOBEIRONdRE to
descri bed above is that the cover tape 10 nust be peel ed back fromthe
carrier tapendingwportions 12)iof drenoozemtapd 100dre heat bendedfimthe catrieetapolphmerthes 6 are
taken out of the pockets 4. In other words, while separating the cover tape
10 fromthf‘on%ﬁﬁdﬁhﬁrdﬁeéﬁ?&.z, the force required for such separation should
be constant Wwth respect to the longitudinal direction of the carrier tape
2. However, because of. s I‘faCE
Rrgrs

irrequl arities, an distorti t he
required separa PE R %’E 0 em{éﬂ? ._Zwlggrthceg(og%tfi ° Pd;%bﬁrcé)gfp@?leqt%? ce
may be required to separate the cover tape 10 fromthe carrier tape 4
wher e t her aregraaspartedito spashermanufactrer/dystapmen 4A fer reqedying theypargigtitane 2rthisi fed
force may be required in regions where there are | ower
into the pick and place machine along its Iongitudinal direction using advancement holes 8. The
cover tape 10 is simultaneously peeled/removed from the carrier tape 2. Thereafter, the
components 6 in the pockets 4 of the carrier tape 2 aré taken out and mounted to printed circuit
boards or the like.

An important consideration using the heat bonding process as described above is that the
cover tape 10 must be peeled back from the carrier tape 2 with a uniform amount of force before
the components 6 are taken out of the pockets 4. In other words, while separating the cover tape
10 from the carrier tape 2, the force required for such separation should be constant with respect
to the longitudinal direction of the carrier tape 2. Howevet, because of _surfa"ce irregularities and ,
distortions, the required separation force may not be constant. For example, a greater force may

be required to separate the cover tape 10 from the carrier tape 4 where there are “high spots”

(i.e., bump 14 of Fig. 1C) and a smaller force may be required in regions where there are lower



3 spots. As aresult, the force needed to separate/peel the cover tape 10
fromthe carrier tape 2 nmay not be tniformfromone region to another.
Undul ations may result in the carrier tape 2 as the cover tape 10 is
separ at ed/ peel ed. Such undul ati ons nmay undesirably separate the conponents
6 fromth c 0 i &hang t he
conponentgpgg ?ﬁ%?gﬁy’?ﬁggﬁﬁgé?glgﬁﬁ#?ﬁgli§2§e|n. u ?%gﬁ?ﬁtmggggﬁgF@gzpick
and pl ace nachi%e. %nalﬁ surface irregularitijes and distortions as

descri bed TYGRARE D& 4RI LM PP FAEi QL SLOIET- Q:‘bi‘} aleRs MARESHE B B CATIST taRe 28at
bondi ng process. As the cover tape 10 is sealed to the carrier tape 2 on
t he bondi ribe puvet tapa 30 iseparhtiedpedabtSith vhiulaticas thayanbomdblystpaatetan | ower
spots, thereby causing variations in the bonding strength. Achieving

uni form r ek aﬁaﬁ@@ﬁbﬁﬂhé o&fe{sgrbf‘ﬂférééniéi“ti;{e?dgghaﬂ’gé% SlHEdnenabf Mkl ons in

t he bonding Strength exists and conti nues. a major problem in the
carrier tape indusitry. Fig..2A illustrates a t vie nd, Fi g..2B .

T st r at GOTRRBGtLS dhab Badite i gostocions Bt B askaReR Biek ol plsee raasline.
carrier tape. Simlar to thecarrier tape 2 of Fi‘gs. IA-1 C, the carrier
tape 22 i ncl uderallmurfarpimsgulndtiosand distaatignsek desstibed ghgve seoequagdidsrensasint s
and advancenents holes 28 for the automated pick and place machi ne. As

shown i n refi@cidgtsthde dusidg fRARatdioa iR pkdtBss. 26 thec®vet RHER ivdtaleigo GRS datidr
tape 22 fromthernoform ng the pockets 24 and/or subsequent handling the

carrier t Al | : PISA i
portions, q%ﬁee%%bt&g%rgg%gé fﬂ%)xﬁéﬁé\/%‘f‘%léﬁgﬁc&?l n t%rgd ?%roéggﬁtgﬁ%%q? g,gif %%tt)s\iéh etr%bg
cover tape fromthe carrjer tape 22. The carrier ta i s made, general |y
mado. f r omCABIRE FRTRHOPS A tRe GBS HERI R ASRIETRE PRIEOTI Telcats (RTION S RItAVORES
(acrylonitril e butadiene-styrene) with or without additives, and the cover
tape i s nabifichit sunen budh vadintionisin thedonding pidngéistxists ansicdoptinegsytd bae nmajor problem
pol yet hyl ene havi ng heat sensitive adhesives with or without additives.

in the carrier tape industry.

Fig. 2A illustrates a top view and Fig. 2B illustrates an exploded top view of a section of
another conventional carrier tape. Similar tb tﬁe cani;r tape 2 of Figs. 1A-1C, the carrier tape |
22 includes multiple thermoformed pbckets 24 for storing components and advancements holes
28 for the automated pick and place machine. As shown in more detail, surface distortions 26
are formed on the carrier tape 22 from thermoforming the pockets 24 and/or subsequent
handling the carrier tape 22. Such distortions 26 propagate to the heat bonding portions, thereby
requiring variations in the force needed to remove the cover tape from the carrier tape 22.

The cani’ér tape is fnade generally méde frorn, but not l_ifrlited to, theﬁnoplastic_ resin,
polystyrene or ABS (acrylonitrile butadiene-styrene) with or without additives, and the cover
tape is made from, but not limited to, polyester, polypropylene or polyethylene having heat

sensitive adhesives with or without additives.



4 6 ~ U S. Patent Nunber 4,736,841 ('841 patent) al so discloses various
exanpl es of other prior art carrier tape systens. One particul ar

enbodi ment in the 841 patent includes a carrier tape that has a pair of
step portions extending longitudinally along opposite sides of the carrier

tape: The rai seiS dtén: Digntef 4,756 841 84165atdnBRBsATiR ] dseLehrivhs BRAAHIBIoNGARéH ONs
to heat bond the cover tape thereto, where the step portions'are also used

as boundar.: . | yi t he, cover {ape, ..Conseque .recessed center
ort 1 on | £rgt s SrEEARY b ors ReSicelat BppameRE GO Mg h iES IS
portions are used as physical boundarjies. Thus, in this particular prior
art enboditinsihat bas paip slistepporenssixteading lengituginalivelonsmeppssite sidessofghe carger ned
by the step portions, which extend .longitudinally along the carrier tape.

In dddi ti eape: e raiSeiitpapidref ftaasicn Gipe ackdised ss Bdmeingrmhi@mto Béat bond the cover
mnimzing/elimnating surface irregularities and distortions in the

bondi ng p i z -carrl ' MVAR It is
an obj ect % Ft{?ﬁg{ob&g%gﬁl?gﬁt#v@%?%ré %%goplﬁ%g%‘gﬂe{{ppar }g%ppyr?gg Wg or

i mprovi ng . adhesi on between a carrier tape !z d a gqver tape. gﬁrsis anot her
obj ect  of CORSCFRL ATeeRsE TERErPATEOTL BUF Beed SEmTAAE CARACKBRH SRR OqVSF tape a5
providing a nore uniform sealing and peeling process between a cover tape
and a car thesstept pgytions dre used an phyni¢ahboundbijiesc (Thos$, in thes paréedatprionadenibodinent,
provi de apparatus and nethods for mnimzing/elimnating surface

i rregul ar ikd Bsunafes G Shd IR Sonkin@Poktits RRIHAARALH ROthe sRP PoARMS Swiith etend

carrier tape. It is yet another object of the present Invention to provide

appar at us and, BELROGS [ O, o I1.SY RSLANE! mh 2P BRSSP et e Hoble -

of minimizing/eliminating surface irregularities and distortions in the bonding portions/zones of

the carrier tape.
SUMMARY OF THE INVENTION

It is an object of the p'resen;t invention to provide apparatus and methods for imprbving
adhesion between a carrier tape and a cover tape.

It is another object of the present inventic;n to provide apparatus and methods for
providing a more uniform sealing and peeling process between a cover tape and a carrier tape.

It is a further object of the present invention to provide apparatus and methods for
minimizing/eliminating surface irregularities and distortions from the bonding portions/zones of
al carrier tape. | |

It is yet another object of the present invention to provide apparatus and methods for
improving cover tape bond strength uniformity.

It is another object of the present invention to provide a carrier tape having surface



It is another object of the present invention to provide a carrier tape
havi ng surface 5 transitions along each |ongitudinal side to
mnimze/elimnate surface irregularities and distortions on the bonding

portions/zones of the carrier tape. It is still another object of the
present i RugL r -r%?m ; J F= A ,gllq% ; ~pArtjons in
bet ween t he poltt:)ﬁsr(;gtlé& %ﬁgy% esglﬁgla%&&f]évtgrﬁ?llhgﬁg?e a'lngg S%‘?%L‘g‘gg‘g?‘?f?é‘h met hods

for sealing and peelin cover tape froma,carrier tape in a uniform
manner . THESEEORS & the bRading pories/gs SRR EPEn | el b sur f ace
transitions that mnim zes/elimnates the presence of surface

i rregul ari ti es Ihisdtitlias¢tbertabpers of tha prdsentdmventien to rpeids acrrichtape hdwing over
tape can be uniformy applied and renoved to/fromthe carrier tape. These

surface tr@?ﬁggﬁ%ﬁﬁgﬁmme?m&ye bond streéngth uniformty between
the cover tape and the carrier tape. Apparatus and methods for-

mnimzing/elimmnating.the presence of suyrface iLrregularitie nd

i stortions i n BERHSHY SUmUE0 SEH Papafts 08 Rt N1 shting 87 py R dicnyer
surface transitions _along each |ongitudinal' side of the carrier tape.
This can BeapefEersmspivichtape by geifforaymanysai Thoearrierdapasof igpresent invention dncdyde
ribs or step portions between the pockets and the heat bonding zones. In

ot her enbodtfagtimmsitiohethat eidiimies/ebminatds dife presenseiof sefacd inepalatitianaddistértiens
carrier tape (i.e., four continuous ribs, two continuous ribs on each side
of Lhe Cardu G chfiBaSedEn i the LB HE IR b} AR BU A HEbIANSILOAS 2C!
as physical barriers ' to prevent propagation of surface 1rregularities and
distortions fromt t her mof or med pocket, ar.ea to.the heat bopdi ng, zones, In
addi 11 on, CEREET GRS ABECERHAS FSHONSFESS S HBre oRERT BPLEY bEieeR fhe
keep the heat bonding zones as flat as possible during subsequent handling
of the carcovenrtapesand the carsigttapmot her preferred enbodi nent of the present
invention, the carrier tape includes

Apparatus and methods for minimizing/eliminating the presence of surface irregularities

and distortions in bonding zones of the carrier tape is achieved by adding surface transitions
along each longitudinél 'side.of the carrier tape. This can be accomplished by adding a pair of
continuous or intermittent ribs or step portions between the pockets and the heat bonding zones.
In other embodiments, there can be more than two surface transitions on the carrier tape (i.e.,
four continuous ribs, two continuous ribs on each side of the carrier tape extending
longitudinally). The surface transitions act as physical barriers to prevent propagation of surface
irregglarities and distortions from the the;mofonned pocket area to the heat bonding zones. In
addition, the surfacé transitions. also aét' as stiffening mefnbér_s tohelp keep the heat 'bonding.
zones as flat as possible during subsequent handling of the carrier tape.

In yet another preferred embodiment of the present invention, the carrier tape includes

depressed portions in between the pockets and extending longitudinally along the carrier tape.



depressed portions in between'the pockets and extending |ongitudinally
along the carrier tape. 6 The depressed portions can be formed at or

wi thin the pocket boundaries. BRIEF DESCRI PTI ON OF THE DRAW NGS These and
ot her objects and advantages of the present invention will becone apparent
and nore rgadi ' f.okl: 0w ' escription of the
presently prefeg#%gwogxﬁgﬁg%g?éfo%%gﬁﬁéﬁkﬂ é%?%%%%ﬁ@é‘ﬁﬁ?%n taken in
conjunction with the acconpanying drawi ngs, of which: Fig. IAillustrates
a perspective view of a c ent | [.e V. Fig. IB
illustrates a top view of %ﬁﬁﬁéﬁﬁéh‘iﬁ&géﬁ:&mmmem as shown in
Fig. 1A, Fig. 1 Cillustrates a cutaway end view of a conventional carrier
systemas shown in Fig. 1A, Fig. 2Aillustrates atop view of another
conventi onal carheseandaii -obecty. and Bdyantages pfithe present inventdetewill bgsowic apparenta
section of the conventional carrier tape of Fig. 2A; Fig. 3Aillustrates a
top perspegidinige Yéadity Bfprécifad frofi thé BNRvAREd&SWAdedctipbon BF ﬁl@%sgxgﬁﬁﬁeféﬂeﬁh

the first preferred enbodi nent of the present invention; Fig.

illustrat [ S R .ew, of [ i cordan w th
the i v ot reneplt HBARERESEhCNFaHilRkn B Rt AP R BBERL B R,
illustrates a.,side view of a. carrier tape and cover tape in accordance
with the 9 1°h‘preferred enbodi ment of the present invention; Fig. 3D
illustrates a cutaway top view of a carrier tape and cover tape in
accordance wi t [FigtHeillustrates ppespectiedviewinfdicomwentiafal tardepmpssysteni;nvent i on;

Fig. 1B illustrates a top view of a conventional carrier tape system as shown in Fig. 1A;

Fig. 1C illustrates a cutaway end view of a conventional carrier system as shown in Fig.

1A;

Fig. 2A illustrates a top view of another conventional carrier tape;

Fig. 2B illustrates an exploded top view of a section of the conventionai carrier tape of
Fig. 2A;

Fig. 3A illustrates a top perspective view of a carrier tape and cover tape in accordance
with the first preferred embodiment of the present invention;

Fig. 3B illustrates a bottom perspective view of a cairier tape in accordance with the first
preferred embodiment of the present invention;

Fig..'?:C illustrates a side vipw of a.carrier tape and cover tape in _accordancé with the first
preferred embodiment of the present invention;

Fig. 3D illustrates a cutaway top view of a carrier tape and cover tape in accordance with
the first preferred embodiment of the present invention;

Fig. 3E illustrates a cutaway end view of a section of a carrier tape and cover tape in

7
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Fig. 3Eillustrates a cutaway end view of a section of a carrier tape and
cover tape in 7 accordance with the first preferred enbodi nent of the

present invention; Fig. 3F illustrates another top view of a carrier tape
and cover tape in accordance with the first preferred enbodi mrent of the

Cection t ALt B oA plerhit coBfpnt ot BNRE: AP O 2°Cltavay end

view of a cross sectjon taken along line Il-1l1 of Fig. 3F, ,Z Fig. 31
i | lustrates an Ba@AFodusrajsanother topien ofaccarres tapr endepvientape ibrgardeacewith t he
first preferred enbodi nent of the present invention; Fig. 4Aillustrates a

top per spehbd fisse preferyedaimbadivast ofthe pepentam@dniayer tape in accordance wth
t he second preferred enbodi nrent of the present invention; Fig. 4B

|1 ustrates a ok LOuRGSREE bitfay LANAF ofs GRIAIn LG ddbeARATHRIGE

. 0
the second pr rre odi nent present 1 nventi on;

illustrates a si.de view of a-carrier tape,and cover tape.in_ac dance W th
the second prdiBriLulEREGYs FERFEmY B#%@@%ﬁﬁ?%éﬁ&%ﬂng%&ﬁi@af% 3,
illustrates a top view of a carrier tape and cover tape in accordance with
the second pr diigrileinstratesdn eplodedfvievh of psuefacetranisiion in aaordaRtgwith Ehe first
illustrates a cutaway end view of a cross section taken along line [11-111

of Fig. PRifefrédembBbditdehitTithepesenfintetitRipey end view of a cross section
taken along line IVIV of Fig. 4D, Fig. S5A illustrates a bottom

per spective vi Gt ol B SRREL £lop' BEriYe ORRAUASS: o Hud Diver 4l i aRloREARLL o

with the second preferred embodiment of the present invention;

Fig. 4B illustrates a bottom perspective view of a carrier tape in accordance with the
second preferred embodiment of the present invention;

Fig. 4C illustrates a side view of a carrier tape and cover tape i_n accordance with the
second prefen'ed embodiment of the present invention;

Fig. 4D illustrates a top view of a carrier tape and cover tape in accordance with the
second preferred embodiment of the present invention;

Fig. 4E illustrates a cutaway end view of a cross section taken along line INI-1II of Fig.
4D, |

Fig. 4F illustrates a cutaway end view of a cross section t_aken along line IV-IV of Fig.
4D, | | | |

Fig. 5A illustrates a bottom perspective view of a carrier tape in accordance with the

third preferred embodiment of the present invention;

Fig. 5B illustrates a top perspective view of a carrier tape in accordance with the third



Fig. 5Billustrates a top perspective view of a carrier tape in accordance
with the third 8 preferred enbodi nent of the present invention; Fig. 6
illustrates a top perspective view of a carrier tape in accordance with the

fourth preferred enbodi nent of the present invention; Fig. 7 illustrates
an expl odgfefétredve@bodimeht dfaEEpresend ifveMion; 1 accordance with the anot her
preferred enmbodi nent of the present invention; and Fi gs 8A-8C illustrate

expl oded vi ews ansitions_in cordance .wi t

pref erred errboallgﬁ’eéf#@ es[zhtrgp ﬁ?’@g%c%tve VIR GRS PP AT r%@é?ﬁﬂ%%ﬁ@“@ THE
PREFERRED EMBCODI MENTS The present invention will be described in greater
detai |, wirefsrradgmbedigent of thepreprat invhrtionynder st andi ng of the preferred -
enbodi nents of the present invention. As described el sewhere herein,

various refi nerfiptilasgates disdxploded R ffa subface/risitios it Btvofliatiedvith @ietanother
possi bl e based on the principles and-teachings herein. The preferred

enboqi ”eméﬁ'g%mﬁ%bg&ﬁﬁﬁﬂ%f‘%%ﬁggﬁ%w%&} w be described with reference

to Figs. erern S aré designated by like reference
nuner al s througFBout t he various figures. Further, specific details and

paranmeters are HEHSAIRE ilkstrae sxpladed EP\QS pfﬁgﬁgggaqsglonggl %@Bﬁ%ﬁ‘éﬁ‘@‘r@ﬁ%@%r

than limting. The present invention discloses apparatus and nethods for
m ni m zi neprefiedédembbdimentatof g presenfiaeentionr egul ariti es and distortions on a
carrier tape, particularly in the bonding portions/zones of the carrier
tape. Surface transitions are fornmed longitudinally on the sides of the

carrier tape, eiBREATERDIDPSERIFTION (OF THE PREFERREDENBODIVEXTY | N9

surface irregularities and distortions from being forned on the bondi ng
portions/zones. As a result, a cover tape can be renoved fromthe

The present invention will be described in greater detail, which may serve to further the
understanding of the preferred embodiments of the present invention. As described elsewhere
herein, various refinements and substitutions of the various embodiments are possible based on
the pﬁﬂciples and teachings herein. |

The preferred embodiments of the present invention will now be described with reference
to Figs. 3-8, wherein like components are designated by like reference numerals throughout the .
various figures. Further, specific details and parameters are provided herein, and are intended to
be explanatory rather than limiting.

The present invention discloses apparatus and methods for minimizing and/or eliminating

surface irregularities and distortions on a carrier tape, paﬁiculafly in the bonding poi‘tiong/éones
of the carrier tape. Surface transitions are formed longitudinally on the side's of the carrier tape,
either continually or intermittently, thereby preventing surface irregularities and distortions from
being formed on the bonding portions/zones. As aresult, a cover tape can be removed from the
carrier tape using a substantially uniform tape release tension due to the minimal presence of

9



carrier tape using a substantially uniformtape release tension due to the
m ni mal presence of 9 surface irregularities and distortions on the bonding
zones. In one enbodi ment of the present invention, surface transitions
include a pair of continuous ribs that are fornmed al ong the | ongitudinal

si des of tﬁﬁfagélfoéggfmh@pﬁlddl?oﬁﬁgggﬁ e D gizpﬁér%_t of the present invention,

a.pair of step portions are ned al ong t gi tudi nal sides of the

carrier tape. e Iher odi ment, depressed Qrtlon re forped in
et ween ¢ he. poldibE SrORUREh 6 e PSS Polrg ok U A TR PR AC AR BFY Of e
enbodi nents, surface i rregul arities and distortions are

M ni m zed| edntiniowstibd that areformoehaongthe dongitudinal dides ofitheicarrier tape. IFanygher3A- 3|
illustrate a first preferred embodi nent of the present invention. Fig. 3A
i 11 ustrat egmBoddERRENMd apﬁ@seh@ﬁwt‘ﬁtﬁiﬂ’ aféuﬁofﬁ%) pArtioSl h@fRmed aRRE ARAGAMRAinal
bottom view, and Fig. lustrates a si view of a carrieéer tape 102 and
cover tape, in acc rda ce Wt the fi.rst refe enbo

carri er oIS ARG TR e bt AEpEER A RO oG FarRa s bt
and transporting the conponents 106. Although each pocket 104 generally

st or es andthe ppeketsdongisndindly slang thosapaerdape. 110@11 theerghodimenssvisodacedmesulaitiash
pocket 104 can store. and transport two or nore conponents 106. Al ong the
| ongi t udi nad distetiohs ae minirhiaed/elan@eted (e bbﬁ&nﬁ zbiws o€ thr c@rriek &pef or med
advancenent hol es 108. As described in the bac ground section, these

advancenent hol 3 Al N
order to pick UﬁE% e 3%21%&53}@%{@{m 5T %%Hﬁgq{?h %P%e{ﬂ Slg%ﬁigngarrl er
tape 102 f rther |ncludes a pair of tinuous ribs, 120 where ea

cont i nuouslﬂ tfaﬁese%&eéﬁﬂf%“'feotﬁ@ NETA Fﬁaf’ﬁ;}ﬂﬁ?% atRﬁBSPQ?tﬁ’éi’OHPth’@&ﬁE’ %3G ape

102. Wien such ribs '120 are present, surface irregularities and
di st orti ondlustratesrd sidervizedf elcarrien tape d02 and tuvebtape il Hhinzonerdamsk withthe fizstr i er
tape, as described ig nore detail |ater herein.

preferred embodiment. The carrier tape 102 includes multiple thermoformed pockets 104 for

storing and transporting the components 106. Although each pocket 104 generally stores and
transpons- one such component 106, in other em‘t;odimcn'ts,. each pocket 104 can ﬁtore and
transport two or more components 106. Along the Iongitudinal direction of the carrier tape 102,
there are also formed advancement holes 108. As described in the background section, these
advancement holes 108 are used by an automated pick and place machine in order to pick up the
components 106 from/into the pockets 104.

The carrier tape 102 further includes a pair of continuous ribs 120 where each continuous
rib extends lon.gitudinalllly along. two sides of the carrier tape 102, When such ribs 120 a:ré
present, surface irregularities and distortions are minimized/eliminated in the bonding zones of
the carrier tape, as described in more detail later herein.

Fig. 3D illustrates a cutaway top view and Fig. 3E illustrates a cutaway end view of a

- 10



Fig. 3Dillustrates a cutaway top view and Fig. 3E illustrates a cutaway
end view of a .10 section of a carrier tape 102 and cover tape 110 in

accordance with the first preferred enbodinent of the present invention.
The cover tape 110 is heat bonded to the carrier tape 102 along the heat

bondi ng zo C{ S - S ' | iron
(not shown%?i lt %é&?&tﬁ%e {%&ggﬁ?&ﬁﬁéﬁgoﬁ %%T%&er{gm?ﬂ{ré%e}% %ﬁggt ends

| ongi t udi nal{)‘édll n betvveen t he pockets 104 and_the heat bonding zones 130.
The cont i nt® Theprgsept Baentvndde cavsy tapg 119 eﬁé}%tsbqnésgmhwr farder tape 102
configuration) facing upwards, as shown in Figs. 3A-3H, or in the

al t er nat i vapng thetheatbouding izbsesriay (e, drogsedHatshediardahasing heonveddmiabirant éndtaci ng
downwards. I n ot her words, the continuous ribs 120 as shown in Figs. 3A

-3H can beshovan? pﬁg Jtﬁé’u%e &'1%9 1&@%%11{14&%3 ?@Hﬁsslo 1ﬁ1d§lzf5ﬁg HWhetween

downwar ds, 1 ns upwar en surface 1 rregu ariti e i stortions
are forned,on the rrier ta t he I NnUQUS I,

physi cal  BLPPPEREE ﬁ@‘ Adtreheet ﬁ@ﬁ%@@ﬁ%m PR HPY 12 R forned
distortions from spread| ng to the bonding zones 130. In this manner, the
sur f ace i rhaving iadeénts Gpoombke chnfigurationyfacing epeads, ak sheovnuntfigsn 3 A, oemn the
portion of the carrier tape 102. It is also noteworthy to note that the

bondi ng zo4l@enativl, AaEmici kibahlay bedsrmaaact fMafthé IRens BledBiin@ 6Rnwhas. VIResthdrhe
cover tape 110 and carrier tape 102. For exanple, in the current carrier

g SEo1 ik P RSP BLR SRS AP ok P ERE By ROl

accordance with the first, preferred enbodi nent of the present invention.
Fig. 3F i sthemdestsiag gingdowpyards, ingteatefrupsigedys cut away cross secti onal

views taken along lines I-I and II=I1 for a nore conpl ete understanding of
t he present i nv@hen surfacEdtegmiaitipt end distgriiodsamfomtddon tB¢Hcartibntape H2g theut away
end views of cross sections taken along lines I-1 and lines II1-11,

respect i velghtin®hiQibs To8 actd &s plysital bAHES b Pre&XirpdRbe surface irregularities and
distortions from spreading to the bonding zones 130 In this manner, the surface irregularities
and distortions are ccntained within the cent'ec porticn of the carrier tape 102. It is also
noteworthy to note that the bonding zones 130 are typically narrower than the contact area
between the cover tape 110 and carrier tape 102. For example, in the current carrier tape
industry, the width of each bonding zone 130 is generally about 0.5 mm.

Fig. 3F illustrates another top view of a carrier tape 102 in accordance with the first
prcfezred embodiment of the present invention. Fig. 3F is illustrated herein to further show
cufaway cross sectiohal vie\;s's taken along liﬁes 11 and IE-II for a more comﬁlete ’und_erétanding '

of the present invention. For example, Fig. 3G and Fig. 3H illustrate cutaway end views of cross
sections taken along lines I-I and lines II-1I, respectively. Also, Fig. 31 illustrates an exploded

view of the continuous ribs 120 in accordance with the first preferred embodiment of the present

11
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view of the continuous ribs 120 in accordance with the first preferred
enbodi nent of the present 11 invention. Again, the continuous ribs 120 are
formed in between the pockets 104 and the bonding zones 130. |n another
enbodi ment, instead of using the radius ribs 120, ribs can be forned in a

ueed aS. anuent: Aeal e clolinif LV APpB BB ORI b foddB TR EE (T,

one skilled in the art can nodify the various teachings herein to cone up
with alt ert988m8£oBesids or configurations of the surface transitions. For
exanple, Figs 8A-8C illustrate exploded views of surface transitions in

accor dance w t Hn anbther empbefieenteihsteadofiisiiths radfustribe 120, eibe Bin befopnéd na The
surface transitions illustrated in Figs. 8A-8C are known as single sided

Or " gr 00V &ecthf AflF thifiRs Pig.”’?glukt‘i’m{s m@iaﬁ%ulﬁl’}g}’7ltoﬁﬁattc%?bé{f§e %E%?alap?{at%%
carrier tapes. ese grooVe transitions tan be a single sided radius groove
810 (Fig. 8A),, singl i ded rectangyl ar grqove ,820 (Fig. 8B), or nultiple
gr ooves 8§g° %alﬁli“ﬁn@%)zs iTrFaBt éPpréﬂB%alﬂ??éﬁF%s, leegrléat%??agﬂ?dé%ﬁlﬁ YRIOUS ri bs
(i.e., four, five, six, etc.) may be used as surface transitions on the
carri er t apachings bersietotcomenfpagith altareajive designses canfipuditonoof the sefack transitions.

formng on the bondi ng zones. For exanple, two pairs of continuous ribs,

for a tot glor@kampleUrigs SALEMHRKSatE kRS oddiBM eAeofl QIR Araa8t biSin GeédrdMte (vadRe. | n
this manner, one pair of continuous ribs nmay be fornmed longitudinally

my. e for et P5fer e EpbRkies of B roshl inferPE, TRt dicR Hstip utiedy

a second preferred enmbodinent of the present invention. Fig. 4A

i |1 ustrat &A-8CHse kpven psangle pided en/eregvg” tramsitiqns ginee thew mOélﬁ onlyghetopsurfaces

bottom view, and Fig. 4C illustrates a side view of a carrier tape 202

and cover dfdlpeca2iér thpesadhededgrooe tinkifioideandeacingle sidadiradinegroovd®id (Fini8A),

Again, the carrier tape 202 includes advancenent hol es 208 and nultiple
single sided rectangular groove 820 (Fig. 8B), or multiple grooves 830 (Fig. 8C).

In other embodiments, more than two continuous ribs (i.¢., four, five, six, etc.) may be
used as surface transitions on the carrier tape to prevent surface irregularities and distortions
from forming on the bonding zones. For example, two pairs of continuous ribs, for a total of
four continuous ribs, may be formed on the carrier tape. In this manner, one pair of continuous
ribs may be formed longitudinally along one side of the carrier tape, while another pair of
continuous ribs may be formed on the other side of the carrier tape.

Figs. 4A-4F illustrate a second preferred embodiment of the present invention. Fig. 4A
illustrates a perspective top view, Fig. 4B illustrates a perspective bottorh view, and Fig. 4C
illustrates a side view of a carrier tape 202 and cover tape 210 in accordance with the second

preferred embodiment. Again, the carrier tape 202 includes advancement holes 208 and multiple

pockets 204 for storing and transporting the components 106.
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pockets 204 for storing and transporting the conponents 106. 12 In the
second enbodi nent of the invention; the carrier tape 202 includes a pair of
step portions 220, as opposed to ribs 120, extending |ongitudinally along
the two sides of the carrier tape. Wien such step portions 220 are used,

surface irregularities an . storti.ons ar.e Jvnim zed/gli.m.n i neth
bondi ng zones JF ﬁ%&c%féf‘?‘?d@%@i%@%?ﬁ%vmﬂﬁé& %%“Fﬁrﬁ%ﬁe Qt%% 1’1’%%“%% gg’gg 8?%%§d
above. Fig. 4Dillustrates a top view of the carrier tape and cover tape in
accor danc eoiians 228.eas oppossddo pibel20; extgnding bagivedinallyralangdhe pexssdas of thegsrisn.
Referring to Fig. 4D, cutaway cross sectional views taken along |lines

LET- 11T anghd, iheh flcR steplpastidnd 220l atersEd, §6rfack Eréiithrities addedipesionygley, for a
mor e. conpl et e understanding of the present invention. Again, in other

enbodi nent s, . nor han, two .st.ep ;portions nay be r

transiti o8y "f&(&ﬁl@qu& qca@dﬁg zspgvozﬁl_ie és/alJ Eef 5%%%??%8%#5% "}?é%thgﬁd
distortions fromformng on the bonding zones, simlar to that described
above rel destriped@bewnat i nuous ribs. Furthernore, the present invention
contenpl ates using both continuous ribs and step portions on a single

carrier . tapepigoiRilhisenes & fvp vies of the caeisctapban ayemepe Haccedanp wath theae
continuous rib can be formed Ilongitudinally along one side of the carrier

tape. and S05HERBILLLORRANE: hRIIRthvehRAY KRRl Ml9RAY cRisbe!

side of the carrrer nner, e contiRuous rib” and step
portion are ysed to prevent surf ir arities gnd._distortians from
fornmi ng orPSFA %Wﬂ?%n?&ﬂéimeﬂ:ﬁgﬁ] @dﬁﬁ&é‘tﬂﬂ@?@tﬁ%&gﬁo‘#ﬁoﬁﬁr@gecu ve
view and Fig. 5B illustrates a top perspective view of a carrier. tape in

accor danc erespettivelyydfor dimork @meflete naderstamibing ofishe prssent weria@isent i nventi on.
The carrier tape 302 includes advancenent holes 308 and nultiple pockets

304 for Again, in other embodiments, more than two step portions may be used as surface

transitions on the carrier tape to prevent surface irregularities and distortions from forming on
the bonding zones, similar to ﬂ__lat des cﬁbed above relating to continuous ribs. Furthermore, the
present invention cbn-templates using both continuqu‘é 1ibs and step pbﬂioné ona éingle carrier .
tapé to achieve the results described above. For example, one continuous rib can be formed
longitudinally along one side of the carrier tape, and one step portion can be formed
longitudinally along the other side of the carrier tape. In this manner, both the continuous rib
and step portion are used to prevent surface irregularities and distortions from forming on the
bonding zones.

Fig. 5A illustrates ébottdm perspecti.v'e view and F1g 5B illustratés a tdp'perépc_:ct.ivg' |
view of a carrier tape in accordance with the third preferred embodiment of the present
invention. The carrier tape 302 includes advancement holes 308 and multiple pockets 304 for

storing and transporting components (not shown). The carrier tape 302 also includes depressed
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storing and transporting conponents (not shown). The carrier tape 302 al so
i ncl udes depressed 13 portions 306 in between each of the pockets 304 al ong
the | ongitudinal direction. Wen depressed portions 306 are present,
surface irregularities and distortions are mnimzed in the bonding zones
33000 L M BoRiRh B inl BFedalh BPMIE Bhlels ok Alonk i ARERF B REM A0ANE. T O 6
illustrates a top perspective view of a carrfer tape 1n accordance with the
fourth preferred enbodjpment of the present .invention. The carrier .tape 602
| ncl udes SGREHEE RERIORS g@ﬁ%g PES St atitifeRt e tlﬁ@eaéw@r%mf %ﬁmgmerlﬁ@%d
transporting conponents. The carrier tape 602 also includes single sided
(as shownponding aorizs 838 ofithe canin tipt inamanner gy tsthBiGBsdribed skovedescr i bed
above) forned intermttently along the |ongitudinal direction of the
carrier tape 6@y ¢ Mgl Bhibbehie 1ibdeh hRBSHH: AQKES BN AANPEGIEN!
surface irregularities and tortions are mninzed in the bondi ng zones.
In the previous. e i men the total, force (F) required to renove the
cover -t apdtStriR CRATER of Bie freipat Buiign TR B SR el GRey
oinmula: F = F,és) (bond strength per unit wdth as a function of "s") x W
(wi dt h of hblsaé0®andmnBiple parkets 684 fayistoning and-trarisportiop eerdponentsn The camicatapeer
"s", which is related to the surface quality and topol ogy on the bondi ng

zone. Thug02 aM6 fintBuded SinyRIsiddFasShovarer douBRS{del Gafsitins &R BFRY&LSHT (@Hsens i n
the carrier tape will reduce the surface distortions fromformng on the

bondi ng z . I ' E : : I ' er,
the surt aceepPES aRE AMEDls oyt el ERRBA bt e Rl P02
adhesi on géﬂength variati ons between the cover tape and the carrier tape.
It is to BEnSRIBEAEItsELiranRIions/BraoNes §O5egRiesryt aTdacs JSTesiArHIfE anthiaiontéans are
clainms, the term "conponents"” include any el ectronic or non-electronic
conponent sigintikedin thabengirg zadexi rcuits, nenory chips, or seni conduct or
devi ces, etc.

In the previous embodiments, the total force (F) required to remove the cover tape; from

the carrier tape can be represented by the following formula: F = Fy(s) (bond strength per unit
width as a function of “s”) x W (width of bonding zoné). In this formula, F, is dependent on a
parameter “s”, which is related to the surface quality and topology on the bonding zone. Thus,
using the various surface transitions or depressed regions in the carrier tape will reduce the
surface distortions from forming on the bonding zone and subsequently making F,(s) more
constant. In this manner, the surface transitions or depressed regions will greatly reduce the
adhesion strength variations between the cover tape and the carrier tape. |

It is to be understood that in the fore'g'c-)ing discﬁssidn and appended claims, the term

“components” include any electronic or non-electronic components such as integrated circuits,
memory chips, or semiconductor devices, etc.

In the previous descriptions, numerous specific details are set forth to provide a thorough

14



In the previous descriptions, nunmerous specific details are set forth to
provi de a thorough 14 understanding of the present invention. However, as
one having ordinary skill in the art would recognize, the present

i nvention can be practiced without resorting to the details specifically

set for tindefSdndRIT tNAPrie e infeRi Y %@Bﬂ@ﬁbﬁ@ﬁbﬁﬁhﬁ&ﬁﬁ&?@ﬁﬂl ifl @RCi WESldi N
detail above, those skilled in the art will readily appreciate that many

nodi fi catjons.of .t he exenpl ary enbodi nent,s ..are possi bl i.t.hout . erially
depar t | notPREHe M et b anioN <R B B e nPhel i SR 3t BhS g
oo | claim 1. An apparatus for storing a plurality of conponents,
conpri si nfprth. a carrier tape having: a plurality of pockets adapted to
receive the plurality of conponents, the plurality of pockets being formed
al ong a | ongi t ythégh vliibeCireRie® Embb@nfeatsha®d bded @escriBed il detaflfabbed) eode
zones, each bonding zone fornmed |ongitudinally along the outer periphery

of the cafheys: I I f i el s.

ol ur a1 € yo et ja oG, O RAREP kel B3 Blan} BRI b e Sradnenss
each of the plurality of the pockets along the |angitudinal direction of
the carri @ Ppgside withgut W@lmfeph@naér@nb%@ave&&aﬁla&%%@%a%O%i ding a
substantially uniformsurface having mninmal surface distortions on the
pai r of bimwektivgp. zones; and a cover tape adapted to cover the plurality of
pockets and bonded to the carrier tape at the
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pair of bonding zones such that the plurality of conponents are retained
therein. 2. The apparatus according to claiml1, wherein the carrier tape
further conprises a plurality of advancenent holes formed | ongitudinally
adj acent to one of the pair of bonding zones. 3. The apparatus according
to claimIclasherein the carrier tape is nmade fromone of thernoplastic

resin, polystyrene, and acrylonitrile butadiene- styrene 4. The apparat us

accor di ng to cI aim '

pol yester, pol ypr opg;ﬂ.‘rl :ﬁ@gfa zmlé&ﬁmgt%lﬁ{l afx@%gb@g% ppar u@eaccor ding to
claim1l1, wherein the cover tape is heat bonded to the carrier tape at the
pai r of bondi n@cmé@pehemgm lj 111211111121111111111111 L Ms 6. The
apparatus according to claim1, wherein the cover tape is bonded to the
pair of bonding ZOIa@mmhthfpodddtkWédfdlh@bltﬂ’lﬂhéphmalitﬁpﬁcmﬂiwaﬁte the phirality
al ong the |ongitudinal di rectlon of the carrier-tape. 7. A systemfor

packagi ng a pl W Bhixek 1Rins0mR gsaloﬁéﬁhd Hihioh PTraaRRLBeOT @ carr ef

tape, conprising, neans for positionin ality of co onents in the
plurality of pockets; or seal | e plurali . usj,n

cover tape, wherein2PRB O?B%{m&za‘iﬁ’@s $a G{WOB?&"E‘F% ggﬁgﬁg@ké%g%%u?er
bondi ng zones of the carrier tape; and means for mni mzing the presence of
surface di st or peoplenoof the earbien@pagn eppeeis side¢seaféheplurahity efioaketsior ni ni mi zi ng
conprises formng a plurality of depressed portions in between the

ltolhur a: I tyI OI th]fs POGKRiralith F déteRBS pdrtion, B hideprepded pattidnfothediaiearsateact n
e plurality o

of the plurality of the pockets along the longitudinal direction of the carrier tape, and

wherein the depressed portions assist in providing a substantially uniform surface having

minimal surface distortions on the pair of bonding zones; and

a cover tape adapted to cover the plurality of pockets and bonded to the carrier tape at the
pair of bbnding zoneé such that the plurality of components are retained therein.

2. The apparatus according to claim 1, wherein the carrier tape further comprises a
plurality of advancement holes formed longitudinally adjacent to one of the pair of bonding
ZOnes.

3. The apparatus according to claim 1, wherein the carrier tape is made from one of
thermoplastic resin, polystyrene, and acrylonitrile butadiene-styrene.

4. The .apparatl-zs_ apéording to claim 1, wherein the cover tape is made from one of
polyester, polypropylene, and polyethylene.

5. The apparatus according to claim 1, wherein the cover tape is heat bonded to the

carrier tape at the pair of bonding zones.
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pockets, wherein the plurality of depressed portions assist in providing a
substantially uniform surface on the bonding zones. 8. The system
according to claim7, wherein the neans for sealing the plurality of
pockets includes positioning the cover tape on the bonding zones in a

| ongi t udi nal dé.r ect Tlorapphratdshecarding teelaitra evhesein feeosyr sdpens baaiad db the pair
claim7, wherein the carrier tape further conprises a plurality of

advance gg@ﬁboqﬁﬁir Soh&WEHa k%%ﬁ%ﬁ} BfokH t%?h‘él%&@tt 520 be,‘?lg"?ﬁc IBPQPW i ng

zones. e system accor g to clarm erein The p y of
corrponentg, cqng_r'tigs one of sem conductor chips, devices, and integrated
ci rcui t s. MeFHORFREECRINER{aRECOr ding to claim 7, wherein the carrier tape is
made from one of thernoplastic resin, .polystyrene, and acrylonitrile

but adi ene- st yrgne. ABystemifort packdpgirigld fdltidalitylcf tamhpdriehistn b phar8ity 2f pdtketssefst em
according to claim7, wherein the cover tape is nade from one of

pol yestereaﬂgtxﬁg&ﬁbﬁgﬁg and pol yet hyl ene. 13. The system according to
claim7, wherein"the neans for sealing conprises heat bonding the cover

tape to the carrier, tape.at the bondi zones., .14. A h f

anuf act ur  ng. FEER P SR cRig Bf BT At BanE L e rEna ptep
identifying a pocket formng zone and a pair of bonding zones, each of the
pair of bondimgensderssalieg the phiralgp Eppckels using A goYel tApAaVharein dleg ayar ape seads
carrier tape on opposite sides of the pocket formng zone; formng a

pl ur al i t ythephjstitk ef pockiets oh Hondinglzbies ofthedepicetpedngortions in the carrier

t ape _

means for minimizing the presence of surface distortions on the bonding zones, wherein
the means for minimizing comprises forming a plurality of depressed portions in between the
plurality of the pockets before positioning the plurality of E,omponcnts in the plurality of
pockets, wherein the plurality of depressed portions assist in providing a substantially uniform
surface on the bonding zones. |

8. The system according to claim 7, wherein the means for sealing the plurality of
pockets includes positioning the cover tape on the bonding zones in a longitudinal direction of

_ the carrier tape.

9. The system according to claim 7, wherein the carrier tape further comprises a
plurality of advancement holes formed longitudinally adjacent to one of the bonding zones.

10.  The system écco’rding_ to ciaim 7, wherein the plurality of cbmponenté comprises
one of semiconductor chips, devices, and integrated circuits.

11.  Thesystem according to claim 7, wherein the carrier tape is made from one of

thermoplastic resin, polystyrene, and acrylonitrile butadiene-styrene.
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within the pocket formng zone such that the presence of surface
distortions on the bonding zones is mniml, each of the plurality of
depressed portions disposed in the |longitudinal direction of the carrier
tape in between each of the plurality of pockets. 15. The nethod according

to claim 14, weerei fhé KRt SRoRfing QMEIMT, WhereR] TE abvek Yapefis maae fdinsoniensf! udes
the step of thernoform™ng the pockets. I11iiQliriilr (rigilliiri1i 0 Mg

18
polyester, polypropylene, and polyethylene.

13.  The system according to claim 7, wherein the means for sealing comprises heat
. l'Don'ding 'the. cover tape to the carrier tape at the bonding Zones.

14. A method of manufacturing a carrier tape, the mefhod comprising the steps of:

identifying a pocket forming zone and a pair of bonding zones, each of the pair of
bonding zones being disposed in a longitudinal direction of the carrier tape on opposite sides of
the pocket forming zone;

forming a plurality of pockets and a plurality of depressed portions in the carrier tape
within the pocket forming zone such that the presence of surface distortions on the bonding
zones is minimal, each of the plurality of depressed portions disposed in the longitudinal
direction of the carrier tape in between each of the plurality of pqckets.

15.  The method according to claim 14, wherein the- step of forming the plurality of

pockets includes the step of thermoforming the pockets.

-_
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