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COVPONENT CARRI ER TAPE 5 FI ELD OF THE | NVENTI ON Thi s
invention relates generally to carrier tapes of the kind used to transport
conponents fr opogdrgeponent manufacturer to a different manuf aetrasesrzotdsat
assenbl es the conponents into new products. Mre specifically, this

I nvention relates to carrier tapes for storing electronic surface nount
conponents and for 10 supplying those conponents seriatimto a machine.
The carrier tape advantageously obviates the need to use an adhesive or
cover tape to secure the conponenCOMRONENECABRIEBRUARE OF THE | NVENTI ON
In the field of electronic circuit assenbly, it is conmmon to use robotic 15
pl acenent equi prent to nove el ectronic conmponents such as resistors,
capacitors or isntegrated circuits FIDUDDOBTHEINVENTIONtO a circuit board

for attachnment in a sp Lflclocalonthe eto. After ch t he
circuit board may be ffﬁ‘fsdEYe“'F‘% %59{‘@6‘ | 1R(CRrTigr tage tt{"'gﬂp‘geﬂé\"? transpeg

exanpl e, @ COMpUL QfompGAkH frém BloBHBERA mBAAJIFEYo o difrirtit infalufabrufi g armed €0
repeat a precise 20 sequence of novenents in every cycle. For exanple,
thg rlobot | ct equi pmmnbln;ybmnmoogn?mmmgmswmsee@ﬁnaﬁmmsu?gnpongnt .
and place it in a e LI r

Thi s sequence of pr?@ﬁei h‘g&gﬁ%&%egf&oshoe g%ﬂgﬁlﬁfﬁrﬁ%mﬁm%ﬁ&go r?e'?'nks 2'"P?g}boar d
may be perforn®d applging those componkta setiatiindd ameachine. sﬂﬁd%amauﬁeaﬂ%tagabuslwe
particul ar Iocatlo The robotic pl a enegnt equi rrent erat es 25  nost
efficiently when aP t%‘ffﬁﬁf‘ﬁ l@ﬁs“'EBﬁ‘ffg'ﬁé the coppangntiing 1o

robot to easily grpsde, at a precise |location during each cycl e.

BACKGROUND OF THE INVENTION

In the field of electronic circuit assembly, it is common to use robotic

15  placement equipment to move electronic components such as resistors, capacitors
or integrated circuits from a supply source to a circuit board for attachment in a
specific location thereto. After attachment, the circuit board may be further
incorporated into an electronic device, for example, a computer.

Robotic placement equipment is typically programmed to repeat a precise

20  sequence of movements in every cycle. For example, the robotic equipment may be
programmed to grasp an electronic component and place it in a specific orientation
and location on a circuit board. This sequence of picking up a component and
placing it on a circuit board may be performed on each circuit board that needs such
a component at the particular location. The robotic placement equipment operates

25  most efficiently when a continuous supply of components is available for the robot
to easily grasp at a precise location during each cycle.

Many times the components supplied to robotic placement equipment are
somewhat fragile and may be easily damaged (¢.g., scratched or crushed) by even
minimal physical contact. In fact, some components are so sensitive that any

30  unnecessary contact with the component can make the component unusable. To
prevent this damage, it is desirable for components to be protected from physical

contact while being transported from the component manufacturer, during any time
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process until t grasps the conponent. A

common way to suppl yWﬁgkﬁMﬁh&ﬁﬁdﬁeﬂkﬁﬁ@B&i&pl%ﬂkmkﬂeﬁtmg%usi ng
a carrier tape canpri SI'HI?tgge series of pockets sized to protectively

acconmodat e t he Y¥BHP &Y W@Wﬂéﬁ@?ﬂ“ﬂﬁ%ﬁé@?ﬁf%?mieﬁww! ly loads the
conmponents i gt 0a&d&%ﬁmiﬁ%écmﬁﬁﬁﬂﬁtﬁésﬁé‘@qn&%m%ﬂﬁ%&%?h@h&nwg&{i‘soﬁ cover

tape to prevent the conponents fromfalli out, a W rds -t aded
carrier tape i nc@mponesisiintgthecpackets, seaués thetnmpooents thersin witlea cowpeapeny t hen

be transported ' regethe roll .or reel . i,s upwund and
advanced t owar d"ﬁ%&‘@%@%ﬁ‘%ﬁy@ﬁe@l’gﬁﬂ“- and d’ﬁ?%ﬁ@%ﬁ?demé tpEinto ar { ape
advances, the roditmimnqoiaeebrfﬂ'retlom?bﬂﬁﬁ‘t&péﬁﬁpmeﬁbédﬁﬁ}sﬁmaﬂp{aﬂm_ %r red
repetitivel icks up a.,co nent froma pocket and places it in a desire
I 02 ati on. O%ept V’E&"eéﬁe ol or r 'ﬁ“&ﬂ@“*‘gaﬂeﬁﬁmc%m&’aﬁlﬁhﬁ Frhgtie placeraent ¢ ape,

exanmpl es of 10  equipment. As the carrier tape advances, the robotic placement equipment removes
the cover tape and repetitively picks up a component from a pocket and places it in
a desired location. _
One type of carrier tape is known as a punched carrier tape, examples of
which are described in U.S. Patent Nos. 4,702,788 (Okui) and 5,203,143
15 (Gutentag). The pockets of the punched carrier tapes are typically formed by die
punching a series of holes through a strip of material (such as paper) having a
thickness corresponding to the depth of the pockets to be formed. An adhesive
strip is often adhered to bottom side of the strip of material so that some portion of
the adhesive is exposed to the inside of the pocket, thereby creating an adhesive
20  surface for securing a component in position inside the pocket. To use a punched
carrier tape, one component is typically placed on the adhesive surface in each
pocket, over which a cover strip may be affixed.
One drawback of punched tapes is that the process of punching holes into
the strips of material often creates residual particulates which may remain in the
25  pockets or on the face of the carrier tape. These particulates can contaminate
components that are placed in the pockets, may obstruct the small vacuum orifices
of some robotic equipment, or may otherwise interfere with the ability of the
robotic equipment to recognize and grasp components.
Another drawback of punched tapes is that they oftentimes are subject to

30  variations in width and thickness due to changes in humidity. This can cause




whi ch are described in U S. Patent Nos. 4,702,788 (Ckui) and 5, 203, 143 15
(Qutentag). The pockets of the punched carrier tapes are typically fornmed
by die punching a series of holes through a strip of material (such as
paper) havi ng wosnedNess corresponding to the depth of the pearzaesverze206 be
formed. An adhesive strip is often adhered to bottom side of the strip of

material so that so ortion of .the adhesive i.s exposed to,the inside of
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equi pnent . carrier. Alternatively, an adhesive may be placed into each pocket for securing
components within the pockets. The application of adhesive into each pocket
requires the use of equipment that is sufficiently sophisticated to properly index the
carrier tape and accurately place adhesive within each pocket. Furthermore, the
adhesive may contaminate components with an adhesive residue.

15 The foregoing discussion illustrates that conventional carrier tapes typically
require the use of an adhesive or cover tape to prevent components from moving
about or falling out of the pockets of the tape. In addition to the drawbacks already
described above, such items add cost (for example, raw material costs and cost
associated with additional processing steps) to the overall price of the loaded carrier

20 tape. Furthermore, the process of removing the cover tape from the carrier tape
can generate sufficient static electricity to damage components. It would therefore
be advantageous to provide a carrier tape that does not require either an adhesive or
cover tape to hold components in place once they are loaded onto a carrier.
Preferably, such a carrier tape would also be resistant to dimensional changes cause

25 by changes in humidity and could be manufactured using a method that does not
produce particulates.

SUMMARY OF THE INVENTION
In one embodiment, the present invention relates to a flexible carrier tape
used for securing and protecting components while they are being transported. The

30 carrier tape comprises a strip portion having a component-receiving surface and

first and second Jongitudinal edge surfaces. At least two side walls extend upwardly

3.




Anot her type of carrier tape that may be used to transport conponents is
known as an enbossed carrier tape. Exanples of such carrier-tapes are _
described in 5 U.S. Patent Nos. 4,7366,841 (Kaneko et al.) and 5,089,314

(Masuj i ma et pically, these tapes are prepared by em %&’Eﬂ?zﬁg
mat eri al (suc Oa%my-g%ol ynmeric material) to provide identical pockets t‘hat
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adhesi ve resi §u21.% %goﬁ&?r&goﬁgﬁ}é%fg?%gg?ﬁg I@?&%@@%ﬁﬁ??@&éﬁuﬁ%h@ﬂ%?
conventi onal car rdegreed wittethe icpmpornt-yeceieiny isurfact bEthe carrief tape Paefarably\totior
cover tape to preyent.conponents from npvin out or falling out of the
pockets of the 1 G0 it VS R oo ARRE foRAEE DR Companeir=ibtE Fobed above,
such itens add cderiming sgles greaidr than Ritiiass tHaA S0 degraes wiltsthe 36mpsiiet-cd
wi th additional processing steps) to the overall price of the | oaded

carrier 20 tape reqeiyingfurfpgsrof the samigstaneess of renpving the cover tape from
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conmponent s. woul d t ore vant ageous €' 'a carrrer tape
t hat does not re@uarietyof ways. lagemaidlcloading requices\that at lzast oheinbliied sidesalbent s
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in humidity and Gasettidniofa eompbriat intottle borhpithent-rébdiVinglaredl 2Onebahs carponpiitoduce
particul ates. is inserted into the component-receiving area, the displaced side wall recoversto a
1S component-securing position wherein the component resides underneath a portion
of at least one inclined side wall. Preferably, the component resides undemeath a
portion of two incfined side walls. More preferably, each of the two inclined side
walls contacts and exerts a downward force onto the top of the component that is
sufficient to hold the component in place without damaging the component. In this
20 embodiment, it is possible to secure a component within the component-receiving
area so that the component is unable to move.
Thus, the present invention obviates the need for an adhesive or cover tape
to secure a component into a carrier tape, and minimizes the possibility of
contamination by adhesive residue and damage to the components by static
25 electricity created by removal of the cover tape or movement of the components.
A component may be removed from the carrier tape of the invention using
techniques similar to those used for inserting a component. These techniques
generally involve displacing at least one inclined side wall to a position in which the
walls are sufficiently spread apart to permit removal of a component from the

30 component-receiving area. Alternatively, a mechanical push-up device (suchasa
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from the conponentPokedBnesdig) of avpcaum syeticpelexics may PEHipd inde o5 in coFbIate? aces

and are | ongitudi N thy céthfRRaEForAtHROmpbitent-RRReiVing @feal e carrier tape. A
conponent- receiving area conprises that area of the strip portion bordered

by the at |east two si deangtherembagiment-nfitheqreseatinyantion. wcampaaenicresceiving |
i nclined inwardly . -reseivi L v | e
ar cat or than 0 dedrnSnibrsedine afa of BGHis b6 Yried b fhe ah A blPin Yoo
conmponent - r eceisvi ng aleakiaoe sife walle c'ar endevallisgusitioRedbihahetodnsyerieaditectidn ofhe

id N inclined | dly. t d th t- Y ,
forming angl es gr die e ARE. fyPishly f05mng a0 afale s the maness 4345 143 dekiFes, { he
conponent - recei Viiidusivehy asith LlongifidinaPédpk Surfice BEthe ttrier tape. PreférdbRYBRNENt

may be | oaded into the carrier tape of the present invention in a variety
of ways. |n gener Rutermajorsudfaced gachend pall is sybstantiglly pespeadicular toadangiudinalyg| |

be 0 PLACEd 10 % QMEEARR ! M SR SO BB AL Y P 20
Once the conpd@ent is iAmwexitvall maytbe indisediowprdlydatvardar eutwandly aweywfromithe
di spl aced S_i de Walclomrpgﬁe%\tl-%c%iv}n% a?ea. Alternatively, an end wall may be substantially
perpendicular to the component-receiving surface of the carrier tape (i.e., forming
an angle between 85 and 95 degrees therewith). End walls may be advantageously
used to provide additional security against movement of the components, especially

15 movement in the longitudinal direction of the carrier tape.

Another embodiment of the present invention provides a method of securing
at least one component into a carrier tape without the need for a cover tape or
adhesive. The method comprises the steps of providing a carrier tape of the
invention, displacing the inclined side wall(s) to a component-receiving positio:i,

20  and loading at least one component therein. Another embodiment of the present
invention provides a method of removing a component from a loaded carrier tape of
the present invention. The method comprises the steps of providing a loaded carrier
tape of the invention, displacing at Jeast one inclined side wall to a position in which
the side walls are sufficiently spread apart to permit removal of the component, and

25  removing the component.

The carrier tape of the present invention is particularly well-suited for
protecting components during transportation to and use by robotic placement
equipment. In addition to the advantages described previously, the carrier tape of
the present invention is advantageously resistant to dimensional changes caused by

30 changes in humidity and can be manufactured using a method that does not produce

particulates.



15 conponent-securing position wherein the conponent resides underneath a
portion of at |least one inclined side wall. Preferably, the conponent

rresi des underneath a portion of two inclined side walls. Mre preferably,
each of theydwriel | Ned side walls contacts and exerts a GWhikoéshade0! CE
onto the top of the conponent that is sufficient to hold the conponent in
pl ace wi t hout danagi ng the conponent. In this 20 enbodi nent, it is

possi ble to secure é!'heminnmpemherpresemﬁmvenﬁmpone\ntconwiﬁnwwguadaauada t hat
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di spl aci ng at |sideswallsrhave n@llsmmdsncdeoﬁmhbfbe@)dwvmﬁvﬂu@wthnfmmtt he wal |l s
are sufficientl [ I e t he 30
conponent -recel'él gﬂ%’?g"ﬁ? @'5%?\'5' ret Thlswné'ﬁké%('s‘gfﬂfpus eV| ee (such

as a -4- VO te/shidgly siored in the component-receiving areas without shifting or fallmg out of
PCT/ US96/ 20296 poke- u'[) needl e) or a vacuum suction device nay be used al one
or in conbinatiBR“PB®PE t he conponent from the conmponent-receiving area.

I n anot her gyrbodi nent of HIGEF PEVCRIPTIONOP THEDRAWPRER! - r ecei vi ng

The present invention will be more fully appreciated with reference to the
following drawings in which similar reference numerals designate like or analogous
components throughout and in which:

FIG. 1 is a fragmentary plan view of one embodiment of a carrier tape

15  according to the invention;

FIG. 2 is a sectional view taken along lines 2-2 of FIG. 1,

FIG. 3 is a sectional view similar to FIG. 2 wherein the side walls have been
displaced to a position in which the walls are sufficiently spread apart to permit
insertion {or removal) of a compbnent;

20 FIG. 3a is a sectional view similar to FIG. 3 wherein a tool has been used to
displace the side walls to a position in which the walls are sufficiently spread apart
to permit insertion (or removal) of a component;

FIG. 4 is a sectional view similar to FIG. 3 showing the insertion of a
component into the component-receiving area by a loader;

25 FIG. 5 is a sectional view similar to F1G. 4 showing a component retained in
the component-receiving area;

FIGS. 6a-6¢ are sectional views similar to FIG. 4 demonstrating the
insertion of a2 component into a component-receiving area by displacing only one of

the inclined side walls;



area conprises that area of the strip portion bordered by the an end wall
in addition 5 to at least two side walls. An end wall is positioned in
the transverse direction of the carrier tape, typically formng an angle in

the range of 4wdenidb degrees, inclusively, with a |ongitudi perossies
surface of the carrier tape. Preferably, the outer major surface of each

end wal |l is substantially perpendicular . to a_longjtudinal, edge,surface
(i.e., forms an angle lgéé\/\gﬂ}?"ﬁ!# s&ﬁt?“%"'%ﬂ?‘é%’sw% ﬂér%W‘?’ﬁT.thﬁﬂdew”Is aVe An
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per pendi cul ar to tpeemit umpadiegwf thecamponen bygnuinloadesf the carrier tape (i.e.,

form ng an angl e betwe ..and 95 deqgr rew d,walls may be
advant ageousl y used t0%8?5613&3%3’&#%'%%%??@%@'?’%%%’% tl’rmverrent of the

conponents, espgeci al | yFIG. 9 isuecivhalivievnsiiniigr tb ®1G] 8 wherginlthelsidewil] compoisest he
carrier tape. Another enbodi maﬁrl]pté of the present invention provides a nethod
of securing at |eddpe teapspRidal shaPPnt 0 a carrier tape without the need. for

a cover tape or adhesi yiG. 10% aTRbReRayPHNViEW Sf dnbthed bRbtilimént BF Méicaliries a
carrier tape of the invention, di'splacing the inclined side wall(s) to a

conponent - r ecei vi naperfihe present ingentiop wheretneachsidewall is substastiallynamblelte at

therein. Anot her Eqia 18 -Qr ' ' vi de: of
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The met hod. conifr i sIFe degreeskthepwithf provi ding a | oaded carrier tape of the
i nvention, displacing ?:LGI ast .one inclined si ition in

S

Il to,
which the side walls a 15 2 TagmEMary PlAnMIGY o eP&‘%’EH"'b@#“ﬁ?"?%f@ﬁﬁV&F' of the

conmponent, and 25 tageTiehe presehtifvéntioh Wherdin the §18e walls'dr&pretenPi attiadghfar Pr esent
I nvention is particularly well-suited for protecting conponents during

transportation to SQREBWEENLy robotic pl acenent
FIG. 12 is a fragmentary plan view of another embodiment of the carrier

15 tape of'the present invention that includes end walls in addition to side walls;

FIG. 13 is a fragmentary plan view of another embodiment of the carrier
tape of the present invention that includes end walls in addition to side walls,
wherein the end walls are shared by component-receiving areas; and

FIG. 14isa ﬁagmmtaw plan view of another embodiment of the carrier

20 tape of the present invention wherein two rows of component-receiving areas are
provided.
DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings, and initially to FIG. 1, a first embodiment of
a carrier tape 10 according to the present invention is shown. Carrier tape 10 may

25  be used to transport components {e.g., electronic components such as surface
mount components including but not limited to resistors, memory chips, integrated
circuits, and capacitors) from a component manufacturer to a different manufacturer
that removes the components from the carrier tape and assembles the components
into new products. Carrier tapes are commonly used in conjunction with automated

30  assembly equipment, where an advancement mechanism automatically advances the

carrier tape so that robotic placement equipment can sequentially remove
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equi pnent. In addition to the advantages descri bed previously, the carrier
t:-ape of the present invention is advantageously resistant to di nensional
changes caused by 30 changes in humdity and can be manufactured using a

net hod t hat produce particul ates. WO 97/ 27730
PCT/ US98/ Zozg;gﬁﬁr%'gﬁ%oarri er tape of the present invention rnayl"E;l('ams’m"296

conveni ently wound around a core for subsequent storage and transportation.
Preferably, whencoiporeasifion the afeies 1tapé andydacethadnponentsinansthedocdtion, out er
maj or surface of Igﬁég’ch si de vyal-_l_ forns, an &gﬂje | ess than 45 degrees or
greater than 135SYRbdsaseeqificincatiop op gicirenit ‘edge 5 surface of the tape.

In this case, the i nwAlboghl caflet BPE 10 W RMHICIRAHP SuitlefGCRR ivdutbhifted de val | s
have a slight tendency to further bend inwardly due to the forces that

resul t from wi ndPregessps thegarries tape may be ppaddn semizavtamptest progesses wdgee thee
conponents togbe . ' . Y i t hout
chi Tting or 551 1RSutahid el advintedBy SRIRARG RyuibRER ahd B ofdridF el 2
DESCRI PTI ON OF Thoppdsethw a\fabof)remgves shercomiponentst frem theichirieb mpeanItds dlsd | v
appreciated with refe dr,awi ngs ,i.n, which simlar

tq the, follow
ref erence nurrera@t%@g%ﬁghﬁﬂfq%%%&pﬁ%wyggﬁﬁg"&6 %tﬁ'tyémi“HgéMﬁﬂBut and in
which: FIG | iswhefeth@Ibadddedalricd tap@ isnot Usedlin OOIuRIBPHNBAY typé oPautcthdti®!

tape 15 according to the invention; FIG 2 is a sectional view taken
along |ines 2-2 &guipment. Instead, the operator manually removes a component from the carrier
| 10 tipe and then manually advances the carrier tape so that the next component may be
removed.

According to a preferred embodiment, carrier tape 10 comprises an
elongated strip portion 12 defining a component-receiving surface 14. Component-
receiving surface 14 is the surface of the carrier tape 10 on which components may

15 beloaded and stored. Strip portion 12 includes longitudinal edge surfaces 16 and
18 on opposite sides of strip portion 12, which are preferably paralle! to each other.
Strip portion 12 may include an optional row of advancement holes 20 formed in
strip portion 12 and extending in a row spaced inwardly from longitudinal edge
surface 18. An optional second row (not shown) of advancement holes may be

20  spaced inwardly from the other longitudinal edge surface 16. Advancement holes
are typically sized and spaced to engage with a specific advancement mechanism.
The advancement mechanism may comprise, for example, one sprocket for each
row of advancement holes 20, where the teeth of each sprocket engage
advancement holes 20 to advance carrier tape 10 toward a predetermined location

25  so that the robotic placement equipment may either place the components on the
carrier tape or remove components from the carrier tape.

At Jeast two side walls, 21 and 22, extend upwardly from component-
receiving surface 14 of strip portion 12 of the carrier tape 10. Side walls 21 and 22
are Spaced inwardly from opposite longitudinal edge surfaces 16 and 18,

30 respectively. Side wall 21 comprises inner major surface 21a and outer major



FIG 3 is a sectional viewsimlar to FIG 2 wherein the side walls have
been displaced to a position in which the walls are sufficiently spread
apart to permt insertion (or renoval) of a conponent; 20 FIG 3a
is a sectionalwosrewsei milar to FIG 3 wherein a tool has beercusige2296
di splace the side walls to a position In which the walls are sufficiently

spread apart to per nge (or rermval of a.co FIG 4 is a
sectional view sFHTéfT‘!&rm#’ 3 e(‘;"a %%‘ﬂﬁ\?ﬁf@"f"ﬁ'é ﬁ%%‘f’faﬁ)? 8“?5%€ﬁent into
t he conponent -r eGgifided@bar ea by a | oader; 25 FIG 5 is a sectional
viewsimlar to FIG 4 show ng a corrponent retained in the

conmponent - r ecei vi ng arﬁe@mmnes-re@awwra#@Oasfemlmﬁahatwewgﬂ@lsmn portionyladr g 4

demonstrating th%o'r&?&rﬁahﬂé' asﬁv@d)mmtzi'aﬂaQzaA?I%HR%HSBFmEﬁﬁ@HMé}Bﬂ area
by displ acing only one of e I nclined side wall 6

PCT/ US96/ 20296 FIsarfaces 2 haawsd Ramochnoﬁmwavdlxetoveardwdmonem-rm&mgaarm@ae| n the

suffiorently spr dxtreasiy; ¢ i iRefsBRPAIR Rut Spe % st Sty S e
unl oader; FIG 8 domponént-péceivinglarea 404 foﬁiﬁﬁgamhnyr@grleata&aarse Gegpées blidessl; 5

FIG 9 is a sectional viewsimlar to FIG 8 wherein the side wall
conmpri ses a nodi fthanPQ degrres with the compgaent-receiving surface 14 of carrier tape 10.

Preferably, a plurality of pairs of side walls 21 and 22 are present on the
10 carrier tape 10 of the present invention. Preferably, the pairs are presentina
uniformly repeating pattern as shown in FIG. 1. In this uniformly repeating pattern,
each pair of walls 21 and 22 is spaced an equal distance from an adjacent pair of
walls 121 and 122. Furthermore, the inner and outer major surfaces 21a and 21b of
one side wall 21 in a first pair of side walls (21 and 22) are paralle! to the inner and
15  outer major surfaces 121a and 121b of an adjacent side wall 121 in a second pair of
side walls (12} and 122).

It is noted that wﬁile there are only two side walls 21 and 22 per
component-receiving area 40a in FIG. 1, edges of certain side walls can serve as
retaining surfaces for édjacent component-receiving areas. For example, edge wall

20 121c of side wall 121 can serve as a retaining surface for component-receiving area
40a. Similarly, edge wall 221c of side wall 221 can serve as a retaining surface for
component-receiving area 40b.

FIG. 2 illustrates a sectional view taken along lines 2-2 of FIG. 1 showing a
preferred embodiment of the present invention where the inner major surfaces 21a

25  and 22a of each side wall 21 and 22, respectively, are inclined inwardly toward the
center of the component-receiving area 40a, forming angles, B and c, respectively,
with the component-receiving surface 14 of the carrier tape 10. The values of o
and [ are greater than 0 degrees but less than 90 degrees, more preferably greater
than 45 degrees but less than 90 degrees, even more preferably greater than 60

30  degrees but less than 90 degrees, most preferably greater than 80 degrees but less



FIG 10 is a fragnmentary plan view of another enbodi ment of the carrier
t'ape of the present invention wherein each side wall is substantially
paral l'el to a |ongitudinal -edge surface (i.e., forns an angle |ess than 10
degrees or guRABYymbhan 10 170 degrees therewi th); FI G 1lhbdrfysder0296
fragmemtary plan view of another enbodi ment of the carrier tape of the
present invention wherein the side walls are present in a triangular
configurati on; Fthih 902egressa The vajwesrof arapd i raay bei thewsanie arndiffdnent. Breferablyent of
the carrier 15 %?Qge ofthe present invention that includes end walls in
addition to sideth@aPEde$®ME 13 s a fragmentary plan view of another

embodi nent of the carTheRompdndt Riay bERadédEfthe taivethpein atvadsty ohehysdds end
walls in addition to side walls, wherein the end walls are shared by

conmponent - r ecei veengrahleading regyiresthat atoasy aneinglinedysida wall be displaced taqy of

anot her enmbody mept..of . ' ! tie@QNn wherein
two rows of ?orrp r?g% _uﬁggigﬁ\?/lfe:]\gﬂgﬁ%e%gﬂfg%gﬁ%%gl g@éﬁ Eﬁ%tﬂﬁ%}ﬁ%@g | PTI ON OF
THE | NVENTI ON Reécmuponeng. G@mee the coinporbnbisinsgied iatecthe porhpankentyreceivifig Gea,khe a

first enbodi nent ,of a.carrigr tape. 10 according to th resent, i nvention i
shown. Carrier tgf;gacfsﬂﬁgya@§w%t%wqogeﬁfsgﬂgw§ppﬂﬁ%ﬁgﬁﬂgﬂ{@e (e.qg., o
el ectroni c conpogiMponert ¥esides GndericathCipditiondf ot (sARUNe Mclinédwidewddlng but  not

limted to resistors, menory chips,, integrated circuits, ~and capacitors)
from a conponent Prefartblya the soBpopest aes@mrw@%mthmomfawembms‘@a%es t he

conponents fpm jfy a,g.gfsefaib , edcRP U ido IRBRHN RSN RofBUP AP RRs A N O NEW

products. Carrier are commonly used 1 n conjunction wth automated 30

assenbly equi predewnwird farceontathedop efithe comparientthatis sufficierd to beld the advances

the component in place without damaging the component. In this embodiment, it is
possible to secure a component within the component-receiving area so that the
component is unable to move.

15 | FIG. 3 shows a view similar to FIG. 2 wherein the side walls 21 and 22 have
been displaced 10 a position in which the walls are sufficiently spread apart to
permit insertion of a component. In FIG. 3, displacement of side walls 21 and 22
has been accomplished by exerting downward forces F, and F; on each longitudinal
edge surface 18 and 16, respectively, of the carrier tape 10 which causes the side

20 walls 21 and 22 to open. The downward forces F; and F2 are applied by members
70a and 70b. The downward forces F, and F; cause longitudinal edge surfaces 18
and 16, respectively, to shift downward from their original positions. The amount
of downward shift for each longitudinal edge surface 18 and 16 is denoted by P,
and P,, respectively, in FIG. 3. Typically, the component-receiving area 40a rests

25  on support surface 75 during deflection of side walls 21 and 22. The values of o’
and B’ are sufficiently large to permit a component to be inserted into component-
recéiving area 40a. Typically, the values of o’ and P’ are 90 degrees in the
component-receiving position.

It is also possible to replace support surface 75 of FIG. 3 with a surface

30 comprising a radius which causes the component-receiving area to bow upward.
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carrier tape so that robotic placenent equi pnment can sequentially renove
-7- WO 97/ 27730
PCT/ US96/ 20296 conponents fromthe carrier tape and place the conponents in

anot her |ocati qoeypd#ds as a specific location on a circuit bogicgmusiértdrssigh
carrier tape 10 is particularly suitable for use in autonmated processes,
the carrier tape may be used in sem -automated processes where the 5

| oaded carrier tapBhisin tumcawses theisideyalls taflexcppen withewt the naed fordowssaet or (as

opposed to a rObOt%’H{a"FF{)@%&t he conponents fromthe carrier tape. It is

al so contenpl at ed arrier tape may be used in a conpletely nanual

system where the | oaddiGc3a illusiratésapdew similat to 643 whereintvaaohs Dia and 7Rb any
type of automated equipnent. Ipstead, th er.ato nual | y,.re S a
conponent from't hehagﬁw"'l“é'tsedl@ J'Jﬁp 8“8%&’“@%@3“#3%3“?@%&&7&?&8&“%@ CEPES er
tape So that the nainneONPREE2Ra BRtY2 REresRtEVEN and\6xXedt fdicBF | dndF. Which eaused
enbodi nent, carrier tape 10 conprises an elongated strip portion 12

defining a conpone‘hFS‘Fi@:B’é“Wﬂj"gﬂ?’F ace 14. Conponent- receiving surface 14
oo 752, O e, T Y5 e Sl HOCF UG BBl 020zt
on opposite sides aimponert 20D o thecothBonentrrectiving arep 04 esiaghlogdep 204 [whilk theo
each other. Strip [ ti 0 12 l_&i.ngl ude an o tii.onal sk QW fc dvan%eme t
hol s 20 formed | riaa Y 43 370 P2 A5 sopmponeisTabeving Posiien, Sijes fiecomppaitisa |
from | ongi t udiml iadigecomponent-receiving area, forces F; and F, are removed, whereupon side
walls 21 and 22 recover to a component-securing position.
FIG. 5 illustrates a sectional view similar to FIG. 4 showing the component
202 after it has been loaded into component-receiving area 40a, and side walls 21
and 22 have recovered to a 6omponent-securing pbsition. In this position, the
15  component 202 resides underneath a portion of each inclined inner major surface
21a and 22a and is thereby prevented from falling out of the component-receiving
area 40a. The inner major surfaces 22a and 21a form angles " and p",
respectively, with component-receiving surface 14. The values of «” and " in FIG.
5 (with a component) may be the same or different than the values of o and B in
20 FIG. 2 (without a component). Preferably, the values of o” and B"are slightly
greater than the values of a and B. In this case, inclined inner major surfaces 21a
and 22a contact and exert a downward force onto the top of the component 202.
In this embodiment, it is possible to secure 202 component within the component-
receiving area 40a so that the component is unable to move without the need for an
25  adhesive or cover tape.
Components may also be loaded into a component-receiving area by
displacing only one (instead of both) side walls. This is illustrated in FIGS. 6a-6c.
In FIG. 6a, side wall 22 has been flexed open by applying a downward force F; on
longitudinal edge surface 18. Component 202 is then presented to component-

30  receiving area 40a at an angle to side wall 21.
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surface 18. An optional second row (not shown) of advancenent hol es may be
20 spaced inwardly fromthe other |ongitudinal edge surface 16.
Advancenent holes are typically sized and spaced to engage with a specific-

advancenent c |sm The advancenent nechani sm may conpri QI npl e,
one sprbcket%ogﬁg'?i'h row of advancenent hol es 20, where thi%l" Q?Weach
sprocket engage advancenent holes 20 to advance carrier tape 10 toward a

predet ernined | ocati @IG26b illustfadsiadtankitiénal pESMidnCofRbMBSNERN2025EEdrE B BdchedRy
ei ther place the conponents on the carrier tape or renove conponents from

the carrier tapdtsfngl segired pesiiiondp empenentsreceiving #ga 49a. ext end upwardly from
component -1 ecei vi N9 e §eRGabs Shmpbich2 RO sQardFpdilioh odalonbl 1 ne 10

Side walls 21 and 22 are space from opposi te [ongitudinal edge
surfaces 16 and réé&jvitares 403 Bowinweatd/forcgiFibasbmen refboved aflowisg side walk22 tmj or
surface 21la gnd out er. maj or VO 9.7/ 27730

PCT/ US96/ 20296 ﬁﬂﬁ'&'@"zﬁmwm'f'gpﬁsﬁm&npri ses inner major surface 22a

and outer major surf 2 comptnent/200 Gigydeeethovet didin/ihd garfiecrape! (Pofthemvertidn t hat
area of the strip, portion 12 | ord&gedslgx the at least two _side wal]ls 21 and
22. At |east ondiSigteqhpiqpessimilasto thoseused fornserting acompapat. Ihgse techniques ned

surTaces 21 4 sl T e e B o B e T e
area 40a, form neallapresufficiently spreast apait o pomitongmoveal obacoshponenttfroomthe0 degr ees
with the cor‘g&one&%—p&ggﬂ«;j&ﬂ%gsw ace 14 of carrier tape 10.
FIG. 7 illustrates one method of removing a component 202 from the
component-receiving area 40a that is similar to a method described above for
loading a component 202 into the carrier tape 10. Downward forces F; and F;
have been applied to each longitudinal edge surface 18 and 16 causing the side walls
15 22 and 21 to open. The downward forces F, and F, cause longitudinal edge surfaces
18 and 16, respectively, to shift downward from their original positions. The
amount of downward shift for each longitudinal edge surface 18 and 16 is denoted
by Py and P,, respectively, in FIG. 7. Typically, the component-receiving area 40a
rests on support surface 75 during deflection of side walls 21 and 22. The values of
20 o and B’ are sufficiently large to permit a component to be removed from
component-receiving area 40a. Typically, the values of o’ and B’ are 90 degrees in
the component-removal position. The component 202 is lifted out of component-
receiving area 40a by the unloader 210.
It is also possible to replace support surface 75 of FIG. 7 with a surface
25  comprising a radius which causes the component-receiving area to bow upward.
This in turn causes the side walls to flex open without the need for downward
forces F; and Fy,
It is also possible to remove component 202 using a method similar to that
illustrated in FIG. 3a where two arms 71a and 71b displace side walls 22 and 21,

30 causing the side walls to flex open.

-12-



Preferably, a plurality of pairs of side walls 21 and 22 are present on the
10 carrier tape 10 of the present invention. Preferably, the pairs are
present -in a uniformy repeating pattern as shown in FIG 1. In this .

uni formy repapbofigrBittern, each pair of walls 21 and 22 is peross8rens
equal distance froman adjacent pair of walls 121 and 122. Furthernore, the
i nner and outer major surfaces 2la and 21b of one side wall 21 in a first
pair of side walls (21AHematively. thestripanostioncl2 afghe easrierianer104pay include ahaler

maj or surfaces 12 ggg{n "e] | e : ' nd pair
of side walls (12%§5n f%g)irhh?timt?és}n%gﬁg%gﬁﬂﬁe@lﬁéﬁ4g€?ﬁﬁﬁwo si de
wal I's 21 and 22 pemaahyfeachncompoosit using; for exampleaa meclianical push-upisysh apa

certain side walls can sehve as retaining surfaces for adjacent
conponent - r ecei vi RFERIE For exanple, edge wall 20 121c of side wall

121 can serve fs a ret AieriniiveRl s VauamisaEtiohQEpiop fiay bé ased ity jifd theofipordhd.
Simlarly, edge wall 221c of side wall 221 can serve as a retaining surface
for conponent - r ec 0% fra® the compopent-regeivingared 403st r at es a sectional vi ew t aken

al ong 1 nes 22 of 'l Coohuilils Bfafy dr dBplEfoiRig iF ko B ahfiBydl F6¢t

i nvention where the inner major surfaces side wal |
21 and 22, respecetxamgle a vasuum suctiomdstice is/conuonly used with & meechanidabpusbfupt he

conponent -recei ving arga_ 40 form es errl .and [err .
respectively, witht hesgﬁﬁﬂﬁﬁgﬂtef'gg@i&le{a’{ (%Jd:arsrif'r' {aggél) f% ao"f’["\pﬁ%J“(‘:gW 15&0 t ape
10. The val ueso of min€(lehgth)d 1 29 Mminh (Width) SreeRinf (hkigRY), miRalyaeferred o 4sams t han
90 degrees, nore preferably greater than 45 degrees but |ess than 90

degrees, even nor 08956 chipdp sRecighvdaseriibed yith refregee to FIE§ e andhiFaress t han 90
degrees, most pregghatets Wi€ 8L Strip PoRidAA 2qE HefeFoblyd nnl -£5.5 1 nith in width, to

conform to standards established by the International Electrotechnical Commission
(IEC), the Electronic Industries Association (EIA), the Japanese Industrial
15  Standards (JIS), and other similar industrial standardization bodies. Other standard
widths include 12 mm, 16 mm, 24 mm, 32 mm, 44 mm, and 56 mm. The height of
each side wall 21 and 22 is preferably equal to or greater than 0.5 mm, the wall
length is preferably 1.65 mm, and the values of o and f3 are preferably the same and
greater than 70 but less than 80 degrees. Each side wall 21 and 22 is preferably
20  spaced from each adjacent wall 121 and 122, respectively, a distance that is equal to
or greater than the thickness of strip portion 12, and the distance from the center of
one component-receiving area to another is preferably equal to 4.0 mm. The '
thickness of each side wall 21 and 22 at the point where the wall and strip portion
 meet is preferably less than the thickness of strip portion 12. Holes 20 are
25  preferably spaced at 4 mm increments. The components can be loaded into and
removed from the carrier tape by employing downward forces F, and F; on
longitudinal edge surfaces 18 and 16, respectively, as shown in FIG. 4 wherein the
values of P, and P, are approximately 15 degrees.
Side walls 21 and 22 can have a variety of shapes when viewed along line 8-
30 8ofFIG. 1 as shown by FIGS. 8-9. FIG. 8 illustrates a trapezoidal side wall shape.
FIG. 9 illustrates a modified trapezoidal shape wherein a portion of the trapezoid
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than 90 degrees. The values of a and [err] may be the sane or different.
Preferably, they are the same. The conponent may be |oaded into the carrier

tape in a variety of ways. In general, |oading requires that I t one
i nclined si d’@o\?ﬂ%’s%e di splaced to a 5 position in which fﬁ@ﬁﬁﬁﬁ are

sufficiently spread apart to permt insertion of a conponent. Once the

conponent is i NgRveSifirehidved. LI GARPRERK thitS6& cdniflexhiiids ab v iSPIG®ed si de
wal | recovers to a conponent-securing position wherein the conponent

resi des under newewdde particularly utefid in segiring asomponent hdag. forexample, a raised
Preferably, th 1 eS| : N inelined sid
reterav’y € &Bﬂl?pgfa lni/tg?ﬂeﬁ%ﬁo%ﬁéﬁ%ﬁh@tr@%&hpﬁum eé%@.gﬁéd nea side

wal I's. 10 Mor B pre , € two 1 nclined si contacts
and exerts a dousltomsifor dpecifie onentation lof tHeaompbndnh mta compmnenttre¢dnang area 40a.
sufficient to hold t co

onent in placg wthout.danpgi ng the copponent.
h thi s enboti ment,  THe FOMRBETEReivne Ll o s Br oMl i B
conponent - r ecel yf the cérhpohefitd tﬁdﬁﬂ{e?('fa?ﬁm'éﬁd’ﬁaqa Péteive SExaMpIes Of suRhSRapes 15
FIG 3 shows a viewsimlar to FIG 2 wherein the side walls 21 and 22 have

been di spl aced inglude gierudar, rsptangylapveh triangulpra peryagonal, andithe Ekefiary spread
Wi 1S 21 and 22 HERR EIGNluhafeSERRIGHY entBdiment cobpetmB R aT 8 Cos Pl orr
and Flerr] on eeamniipdnentcrieceidigarea 4@y dnghis prefeered 8mbhodimes, sidesyalls2l sl 32  of
R L e
downwar d f or cesmigoe surfacasf datiedidd walbfosf ahglexbetwiebnDaind dddegrees witlices 18
longitudinal edge surface. Preferably, the side walls 21 and 22 are positioned so
that a line L, drawn perpendicularly to inner major surface 22a may be extended
finearly 5o that it intersects inner major surface 21a. More preferably, all possible
15  linesL,. L.....L, drawn perpendicular to inner major surface 22a intersect inner
major surface 21a, in which case the two side walls may be described as being
“directly opposite” one another.
FIG. 12 illustrates a triangular component-receiving area 40a comprising
three side walls 21, 22, and 23. This configuration is especially useful for
20 transporting components that have a specific polygonal shape.
FIG. 12 illustrates another embodiment of the invention which comprises
end walls 28 and 29 in addition to side walls 21 and 22. End walls 28 and 29 are
spaced in the transverse direction of the carrier tape. End walls 28 and 29 are
typically positioned outside of the side walls 21 and 22 as shown in FIG. 8, but may
25  be spaced inside the area created by side walls 21 and 22. End wall 28 comprises
inner major surface 28a and outer major surface 28b. QOuter major surface 28b
forms an angle 5, with longitudinal edge 18. The value of 8 is typically in the range
of 45 to 135 degrees, inclusively. Similarly, end wall 29 comprises inner major
surface 29a and outer major surface 20b. Outer major surface 29b forms an angle
30 &, with longitudinal edge 18. Here again, the value of 5, is aiso typically in the
range of 45 to 135 degrees, inclusively. Preferably, the values of 8, and 5, are the
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and 16, respectively, to shift dowward fromtheir original positions. The
anount of downward shift for each I|ongitudinal edge surface 18 and 16 is
denoted by P[err] and P2, respectively, in FIG 3. Typically, the
conponent_- r eceywgoggratea 40a rests 25 on support surface 75pdHUsosR0296
deflection of side walls 21 and 22. The values of [err]' and [err] are
sufficiently large to permt a conponent to be inserted into conPonent-
recei ving area 4Oaamﬂ'yvpmrb§=fabh!h&e\mm%@5mam{5&Ne]mMafmqf]“@8 degrersgr ees
in the conponent - port
surface 75 of FlI G §E°Kf%g é'%s%?i é‘@e"‘%&he}g%&a%?ﬁf %&L&?ﬁaﬂ%%mﬁbﬁﬁ éagxés)es

t he conponent - r ec ailongitgdinsiedgd surfacay Thpimred major smcesnm.maoa of end walls 28

PCT/ US96/ 20296 This,|in turn uses. the. side S flex open Wt hout the
need Tor downuar d RbPEIEPEAED ek e mplipedmwarils ovuardior pierdly Buss.from
simlar to FlGs 3cpher ‘ﬁ"tlﬁ: dodpoRériTrecéivingunéh. ?%xlﬂﬁqéﬁ ﬁﬁé@ndﬁﬁdrﬁ&s dgsaigace

side walls 22 and 21. he two arns 7l1la and 71b enga t he i nner

surfaces 22a and _Z%Way Eorpcagles gregter thaei0 degrees bﬂb’re gam?(bdagreeamhﬂeer r]
whi ch cause the siudgoual] Selnl Lk OREBWErefiabd AheRSALRIR mdr Sl M 1 27

to FIG 3 show ng I nser conponen
conponent - r ecei vi sorfacee28aid ZasohgudIMsles adtD20 mahbe mbithaially perpawalidutar dithand

component - 1 coel vi M SBAGI SHEERR e 4k PR ape (D SR AHEIS M S0n
side walls 21gnd sS%nd 9s Qé’gi‘éesttﬁhré\mﬂﬂ.m@ Qesthib&Pabave fof side Siafld Pand 22, end

walls 28 and 29 may have a variety of shapes when viewed from the side.

Furthermore, the height of end walls 28 and 29 can be the same or different than

that of side walls 21 and 22. For example, end walls 28 and 29 can be shorter or

taller than side walls 21.and 22. End walls 28 and 29 may be advantageously used

15 to provide additional security against movement of the components, especially
movement in the longitudinal direction of the tape.

FIG. 13 shows another embodiment of the carrier tape of the invention
comprising end walls 28 and 29 in addition to side walls 21 and 22. In this
embodiment, the end walls 28 and 29 are shared by component-receiving areas. For

20  example, end wall 28 serves as an end wall to both component-receiving areas 40b
and 40c. Similarly, end wall 29 serves as an end wall to both component-receiving
areas 40a and 40b. End walls 28 and 29 are typically spaced outside of the side
walls 21 and 22 as shown in FIG. 13. This configuration allows for efficient
storage of a maximum number of components along the length of the carrier tape

25 10.

Two or more columns of component-receiving areas 40 can also be formed
along the length of carrier tape 10 to facilitate the transportation of more than one
row of components, as shown in FIG. 14. This can be accomplished by providing
an additional series of component-receiving areas spaced adjacent to the first series

30 of component-receiving areas. When two or more columns of component-receiving

areas are provided on a single carrier tape, the multiple columns are preferably
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" FIG 5 illustrates a sectional viewsimlar to FIG 4 show ng the conponent
202 after it has been |oaded into conponent-receiving area 40a, and side
wal I's 21 and 22 have recovered to a conponent-securing position. In this
p03|t|on the 15 nponent 202 resides underneath a portion of h

i nclined i nn° WJ’%’B surface 21la and 22a and is thereby pre Wm
falling out of the conponent-receiving area 40a. The inner nmjor surfaces
22a and 21la for r&@ﬂgﬂd%raﬂlartaka&r&hérwuﬂthe §eFisPEONAIN B dOne dolinkh being parallel
conmponent -recei ving surface 14. The values of [err] and [err] in FIG 5

(Wi th a conponerte pndhdigecty opppsite thewerins of walisip angthericalymme val ues of [err]

and [err] in 20 FI ﬁ;?ﬂﬂﬁ@ I f
[err] and [err] are Si"?g‘rﬁ’ yhg(r?llejltazterﬁ% a ef}o\% &g@%{g\p@%{ﬁ [g(raf]o In
E:i hi s case, i ncl inmetials)imeludingj(lut netliriteside) ﬂﬂws&ndm[;@abom @otypwpgllemecert a

d f t th f. th 2 it
possi bl ¢ to SeolPiee REiedBeferiont, el PR FobSisn Aed e BE O or o 400

so that the COWMS geﬁemnsaghtbezdé improved redistdnee to diensigiaticafgesausad by
adhesi ve or cover ta nponent s ‘H’é al so be loaded into a

conponent - r ecei 3&?"5&“ hwymidity sompared fo papsy substrates. n%&eﬁea%blsbfheo%mmyompme

wal I's. This is ighl; ,
been fl exed openbtﬁi % |y|ﬂ.ﬂigr}a %&@?g&%‘wg@@%@r@ om:il Bﬁ?k’hl n§Y‘ edge
surface 18. Conmfulhecove2p® itssoriginahpgsitiepc This énablescheprovision of ﬂme wallsabatvi ng

ACr Usoe 20980 RREbE doffectts Uiy Pkmpie” ko vemone F porhpdhEnt) Rithovt stackiPB @5 onent 202

before it reac hq;‘érmanent deformation. Preferred materials for preparing the carrier tape of the

invention include polypropylene and unfilled polycarbonate. The polymeric material
may be made electrically dissipative by using an electrically conductive material.
The electrically conductive material (for example, carbon black) may be dispersed

15  within the polymeric material or coated onto the polymeric material. The inclusion
of such an electrically conductive material may prevent damage to components that
are contained in the carrier tape through dissipation of any electrostatic charge.

Carrier tape 10 is preferably unitary and may be made by thermoforming

walls 21 and 22. The manufacture of carrier tapes using thermoforming techniques

20 advantageously avoids the production of particulate matter that is commonly
associated with the manufacture of punched carrier tapes. Thermoforming is a
process that refies on the use of both heat and pressure to deform a thermoplastic
material such as a polymeric web. The heat may be provided by a mold itself, a
preheater, or an extruder. In any event, a polymeric web is heated sufficiently to

25  permit thermoforming, which occurs at a temperature above the polymer’s glass
transition temperature. The actual temperature to which the polymeric web must be
heated varies over a broad range (i.e., about 200-370°F) depending on the gauge
and type of material that is being thermoformed as well as the speed of the
manufacturing line. The applied pressure is sufficient to permit a high quality

30 replication of the mold or d;xe pattern and may be provided by, for example, the

force the mold exerts upon the web when the mold closes or by the application of a
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its final secured position in conmponent-receiving area 40a. FIG 6¢C
illustrates conmponent 202 in a secured position in conponent- receiving
area 40a. Downward force F[err] has been renmoved, allow ng side wall 22 to
5 recover towe9egspenent-securing position. A conmponent 202poRysisR0296
renmoved fromthe carrier tape 10 of the invention using techniques simlar
to those used for inserting a conponent. These techni ques generally involve
di spl aci ng at | eayacusmdhategss theoveh toalefominjoverna malp disiarideawsithe web it 2 he wal | s
are sufficiently rea art. t [ etk . omthe 10
conponent - r ecei vi gég)mager e'%a'%FIV@u ugl tli%?r L?g 'F“é'%g-g*ﬁi’n‘é’%nﬁﬁ’ﬁ’ﬁ%ﬁg? &gg&rr%é/elrrng a
conponent 202 fr othermefompingovideit can be acoomplished by ait 0aolingafans, a wateribathrortao a

nmet hod descri bed abq,ve for liﬁ&di a 1conpopent 202 into the carrier tape
10. Downwar d f or c &2OBE OVEn ung ‘"I*F mPplagic PAYBERETEENSI i ed to each

| ongi tudi nal” eglge sur f Begunddl, aiefmdfBrng Ria fodedethat i Bantiris thibSe oftdialy 21 O

open. The downward forces F[er rd]ysca'nd Flerr] cause |ongitudinal edge

surfaces 18 and 1ekill insbpaw gnd/is| ,nb@@mqusaefmmsemﬂmwgi nal

positions. The anyg . QWVOVeEd - SHiT C RAI[of urface
PE finkdting, vbidine 18 sbood t§9% #@,@Teg%ﬁ?ﬁ.

18 and 16 is denof®€d DY | A , respectl
Typi cal | y, the coWiley&nSenscla89ywhigh disasses different tiermofommipg processesdndtie 75

during deflection of si |1 s. 21 and 22.. The values of .2 err]

Lort] 2are sufti o ity shepdred dp e edisiafyon SR guet o ovirans. A B
conponent - r ecedVi figséRde4Mploydd/ @i idiuficturd the ciiet'APesdf thedhvdntionN@ska r] are
90 degrees in the conponent-renoval position. The conponent 202 is lifted

out of conponent - differeat thermpfarming togls thas arefesribed ii’d_@? tephmical [iterature sughyas
possi bl e to repl agg Wg@ﬁﬁd rotdy aﬁ/ﬁcez.ﬁhé}é dEViGes béindhidNatle FtubEGHN %E-ious

conprising a radius cause€es 't he conponent-recelving area to bow
upwar d. thermoforming techniques such as matched mold forming, plug-assist forming, basic

vacuum forming, and pressure forming. The thermoformed carrier tape may then
15  be subjected to other processing steps, such as punching advancement holes along
at least one edge surface of the tape.

Alternatively, carrier tape 10 may be a tape comprised‘ of separate wall
structures attached to surface 14. The walls may be attached to the carrier tape by
any known attachment method, such as adhesively or by ultrasonic bonding

20  processes.

While not required, an adhesive layer may be applied to the component-
receiving area 40a of the carrier tape of the present invention to provide additional
security against movement of the components. Preferred adhesive compositions
are pressure sensitive adhesive (PSA) compositions of the type that display

25 sufficiently aggressive tackiness to a wide variety of substrates after application of
only light pressure. Examples of PSAs include acrylic adhesives, rubber-based
adhesives, and tackified block copolymers. Preferably, the adhesive does not leave
an adhesive residue on the component after it is removed from the carrier tape. It is
also preferred that the adhesive be both non-contaminating and non-corrosive to the

30 components. The amount of adhesive used on the carrier tape may vary over a

-17-



This in turn causes the side walls to flex open wi thout the need for
downward forces F[err] and F[err]. It is also possible to renove conponent

202 using a nethod simlar to that illustrated in FIG 3a where two arns
7la and 71b isggl e side walls 22 and 21, 30 causing the SI de walls to
fl ex open. - 55'(1}"\'/\40 97/ 27730 PCT/US96/20296

PCT/ US96/ 20296 Alternatively, the strip portion 12 of the carrier tape 10

may include a halige AipgPRfd ﬁéﬂ?ﬂﬂﬂdeﬂc&d’ﬁ'tﬁ@?ni&zfﬁd%ﬁe@ﬂ%htlﬁ%ﬁ%ﬂ%i rdufecel ving
area 40a to facilitate renoval of each conmponent using, for exanple, a

nechani cal push-sﬁ‘ﬂ’r%q}éﬁhfa@"wOWRéewmﬂeﬂ?m e. 5 | Alternatively, a
vacuum suct Ton AV o RcBEuhE St e bk WABEATAYE il S

conponent -recei ving area 4 i nat'l ons o
may al so be enplasgusd a core ofaechforosubsequent mm;staud trmpokwiouePireﬁardﬂyrmm y used

2 component - bhaiht GVt stRs o Ve Rk afted . S U i mprsiace bt Blier © "

(hei ght), comMDREdh sid Wall 2Carld22¥6ma an 88D of §i. Respbdiivelp Chas le¥s Mar 45 | bed
with reference to FIGS. 1, 2 and 4. For conponents this size, strip portion

12 is preferabl yegrepgor-grenter.tham13si degrgesiwith  fapgitustinad edgersurfaceofdhe t@pe.

establ i shed by tl{;'ﬂui% ﬁeallinlwg %%ﬂg}lﬁﬁgpﬁﬁﬁées%ggr}f#dt{}# aﬁl(@Walfshe

El ectroni c I ndustries SOCIa apanes
21 and 22 have a shght tendency to further bend inwardly due to the forces that

10 result from winding the carrier tape. This advantageously allows the components to
be snugly stored in the component-receiving areas without shifting or falling out of
the carrier tape.

While the carrier tapes of the present invention are particularly useful in the
electronics industry for transporting and delivering surface mount electronic

1S components (such as memory chips, integrated circuit chips, resistors, connectors,
microprocessors, capacitors, gate arrays, and the like), the carrier tapes may be
used to transport other components such as watch springs, small screws, surface
mount electronic component shields, and the like.

The present invention has now been described with reference to several

20 embodiments thereof. It will be apparent to those skilled in the art that many
changes can be made to the embodiments described without departing from the
scope of the invention. Hence, the scope of the present invention shall not be
limited by the structures described herein, but only by the structures described by

the language of the claims and the equivalents thereof.

-]18-



15 Standards (JI'S), and ot her—stmtar—+ndustrial standardization hodies

& her standard wi dths include 12 16 M 24 mm 32 mm |4HISTSHEET HASS BEEN
The hei'ght of each side wall 21 Em m HMEIMy equal{ to OREPUATCEDE’
than 0.5 mMm t{e phdsg! €ngth is . and thW
and [err]  are preferably the same and greater than 70 but |ess than 80
degrees. Each side wall 21 and 22 is preferably 20 spaced from each

adj acent wal |l 121 GIAIM®?2, respectively, a distance that is equal to or
greater than the thickpess of.stri ttion 12. and the di.stance, fromthe
center of one corrponen&-%F @E?Q)ﬁ“ﬁ‘ﬁs %’gﬁ“‘%‘d‘"%%Y%Vé’rprf’ge'?r"éipgy'geﬁf§F %ﬂ‘ﬂ%ﬁrf‘ 0
4.0 mMm The thi ckigefisedak folRw3: Si de wall 21 and 22 at the point where the

wal |l and strip portion neet is preferably |less than the thickness of strip
portion 12. Hol es 20 ade 25Anejgngated feible casterdapefor Uansporing pidpashore The

conponent s canghe i Ler tape by

enpl oyi ng dO\Nﬂ\?\al’ é@gg'gegts tﬁ%ﬁgﬁﬁrggﬁﬁﬁh%{’gﬁg%% nal edge surfaces
18 and 16, respecti vel g strippostimyeoniprising Gcompatient-receiving surfage arakfirstfand®] er r |

and P[err] are approxi tirat MHEJ’S degrees. Side walls 21 and 22 can have a
variety of shapes Sq8f long g 8- 30 8 of FIG 1 as shown by

FIGS. 8-9. FIG 8 ill ustlessevo sidé walkadnginidinally qbowldlor@mw&n?ﬁbﬁhe%rﬁer

illustrates a nodified, trapezoi dal shape wherein a portion of the trapezoid
-13- VO 97/ 277 %#pe and extending upwardly from the component-receiving surface between the

PCT/ US96/ 202quha%%?g&\s%ﬁ%ﬁ%mgmﬂ édde SHRcETRAAL ed that such conpl ex

shapes as shown is e particularly useful in securing a
conponent havi ng, for ekleaspbae camponertaeceiving area comprising an area of the strip

portion bordered by the at least two side walls;

at least one of the side walls being inclined inwardly toward the at least one

component-receiving area forming an angle greater than 0 degrees but less than 90
15  degrees with the component-receiving surface of the carrier tape,

the at least one inclined side wall being capable of being displaced to a
position that allows a component to be inserted into the at least one component-
receiving area, with subsequent recovery to a component-securing position,

the at least one inclined side wall further being capable of being displaced

20 from the component-securing position to a position that allows for removal of the
component from the at least one component-receiving area.

2. An elongated flexible carrier tape according to Claim 1 wherein each
of the at least two side walls is inclined inwardly toward the component-receiving
area and forms an angle greater than 0 degrees but less than 90 degrees with the

25 component-receiving surface of the carrier tape.

3. An elongated flexible carrier tape according to Claim | wherein the
at least one inclined side wall forms an angle greater than 45 degrees but less than
90 degrees with the component-receiving surface of the carrier tape.

4. An elongated flexible carrier tape according to Claim 1 wherein each

30 of'the at least two side walls comprises inner and outer major surfaces, each of the

-19.
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portion that fits into the r enoved portion of the trapezoid. Such a
configuration allows for speci f the conppyig
conponent -recei ving area 40a SIL“B" ﬁimgllj nent - rece
betdezl gnted t‘ggg%%n_}‘ggrgxto Ithe f ot olnegts t ha 55
intended to r anpl es of such shapes include circul &
oval, triangular, pent agonal and the |ike. For exanple, FIG 10
11 ustrates ', b BhEt AR AFSE e EPURI B SUR AR R P 15501 V1 19
substantially pad@ﬂwealwuthallbmgdhiabhdsaburwge surfaces 16 and 18, i.e., the
outer mmjor surfaces of e | es y&e&? egr ees
wi th a | ongitudinal e%ge s%??‘glc":’ga?e re leer%[)r%?a%?ﬁgwg?g% 1m12?95énhg '%2 are
pos:ctloned SO t hatlemt twonsidd Wwallsrape diretiy oppsipeodi anothar. | y t o i nner maj or

22 [
SUrface 21 a3 Nore préf er A Hongaed sl GTEr ape abioHGes (A | wheren the
Llerr], ... LLerr] o ﬁ%—ﬂ@é’ﬂ%%&%xﬁﬁns&%ﬂd}%ﬁ Jﬂﬁp&%ﬁ%ﬂe&a% yafit ersect
I nner rraj or surface 21a, In Ich case the two si l's may be”descri bed
as being "di rectleystoppglsiwdlmadéltlammiﬂlentlemtwo gde wallsust rates a triangul ar
Thi 5 conf i gur ati on i o -eapet SPTORELEE ot ppS ub Bl IS pmn s SRereliifle U
that have a specafledst o gndownlilis aibstastially pérperidicular kaithe cainponentiticticing
enbodi nent of thﬂgheeggé‘eon which conprises end walls 28 and 29 in addition
to side wall¥ ERHeR{8PS-s 28 and 29 are spaced in the transverse
direction of the carrger tﬁﬁ’@loufd?éi!ﬂ&lbiesca?r?er%éa@&rdiﬁ%t&dﬂin?ﬁh&dlttd?ﬁﬁjt'Oned
outside of the side walls 21 and 22 as shown in but may 25 be
spaced inside t heoraprisingayholn thepusl the strip pRTtiomspositiogediwithin theay leasti qne 2 g

conpri ses inner mwneﬁw&aﬁgg@g and outer mmjor surface 28b. Quter nmjor
surface 28b ]

9. An elongated flexible carrier tape according to Claim 1 wherein the
15  at least one component-receiving area contains a component.

10.  An elongated flexible carrier tape according to Claim 1 wherein the
strip portion further comprises a means for advancing the carrier tape by an
advancement mechanism.

11.  An elongated flexible carrier tape according to Claim 1 wherein the

20 flexible carrier tape is a unitary tape.

12.  An elongated flexible carrier tape according to Claim 1 comprising a
plurality of pairs of side walls, each pair forming a component-receiving area.

13.  The carrier tape of claim 1 wherein the carrier tape is wound about
the core of a reel.

25 14. A method of securing at least one component into a carrier tape
without the need for a cover tape or adhesive, the method comprising the steps of.

(a)  providing a carrier tape having a length and comprising:

a strip portion comprising a component-receiving surface and first and

second longitudinal edge surfaces;

Sheet Has Been Re; lac,ed
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forms an angle [err] with | ongitudinal edge 1I8. The val ue Tﬂ“ﬁ;i BEEN

typically in the range of 45 pncl usi vel y. {
wal | 29 conprises inner ngj ormllmm'Fg'&mmFﬂouter maj or sjurfac EDML
Quter nmj or sWd‘ﬁ%%Qb forms an ang s [Ferr] with | ongi pggigssizondoe
18. Here again, the-value of [err] is also typically in the range of 45 to
135 degrees, inclusively. Preferably, the values of [err] and [err] are the

- 14- WD 97/ 27730 at least two side walls longitudinally disposed along the length of the carrier

PCT/ US96/ 20296 sane. re preferabl the val ue f.lLer 9!\9 4. are in
the range of 85 t’?:?eggg/bﬂ’g S ‘%?"5%?"8‘5‘ tE%\%"énﬂoﬂﬁ'ﬁgg%f“{'A% ﬁrU]s'farray "Bgernéiéescri bed
as bei ng subst anifrspahd/sedsridiendiudinhibddgé surfacespagl t udi nal edge surface. The

i nner maj or surfaces 28a and 29a of end , walls 28 gnd 29, re @ectjvely, may

be inclined i nwardly 8ldgRst EMROMPINGIKTEACVING ARG OPPHFINS RN 8rea OERSUEW of "t he
conponent - r ecgi Vitpggioﬂrbg,adebeﬁg,gtﬁgg tet,wois;me;,pa“ﬁaj or surfaces 28a and 29a may
gr ees

form angl es great'er than ut less than 90 degrees with the
conponent - r ecei vi ng suerleast onelef the siddwallsbein inclinedinwardlyttowardithe/at|least onee

inner major surfaces 28a and 29a af end walls 2 nd ~2
substantially per"B’é'H?ﬂeBUTe&?wWW?W%%ﬁlgﬁqageé@'eaﬁyid%ﬁgg%?‘gg%%t %t the
carrier tape (i . qegreésOuith e compomnietaivingsutfice ofthe eartlerXapejegr ees

therewith). As described above. for side walls, 21 and 22, end.wa]ls_. 28 and
29 may have a variety®r soisplacingfeat '94%%"‘?1“5&?‘8?13‘@%?“#&%4’@%‘?’%, t he

hei ght of endgwal,] o SbonthonbRLrectivid -t hat of
side walls 2 oangéﬁgﬁpge%g%%ﬁge engﬁ%ﬁiiﬁ’égsg.s zla‘ﬂid 29 canwbé;ﬁ%orter or
taller than side wall )2 | placingat lesshonegempenenginthelatieashene ¢OmPRAYHENt ageous! y

used receiving area; and

(d) allowing the displaced side wall to recover to a component-securing
position.
15 15. A method of removing at least one component from a loaded carrier
tape, said method comprising the steps of:
(a) providing a loaded carrier tape, the carrier tape having a length and
comprising;
a strip portion comprising a component-receiving surface and first and
20 second longitudinal edge surfaces;
at least two side walls longitudinally disposed along the length of the carrier
tape and extending upwardly from the component-receiving surface between the
first and second longitudinal edge surfaces;
at least one component-receiving area comprising an area of the strip
25  portion bordered by the at least two side walls, and
a component in the at least one component-receiving area,
at least one of the at least two side walls being inclined inwardly toward the
component-receiving area, forming an angle greater than 0 degrees but less than 90
degrees with the component-receiving surface of the carrier tape,
30 the component residing under at least a portion of the at least one inclined

side wall,

This Sheet Has Been Replaced
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15 to provide additional security against movenment of the conponents
especially novenent in the | ongi i i T !

shows &not her enbodi nent of the cargiser. o - i nventji ,
end wal I's 28 and 29 in addition t%Lﬂl!ﬁi"Wﬂn m d 22. Ilngtpio
enbodi nent, WRIBAPO0wal | s 28 and < conponent A@Cey

areas. For 20 exanple, end wall 28 serves as an end wall to both
conponent - recei ving gppas ¢iBliciR the’H feastInincRfiddside Sl 192! dosiAch MGl diRHsaS an
end wall to both congaﬁenﬁﬁgege?vin% areas 40a and 40b. Ehg_walls 28 and 29
are typical ly spheecempanesttadeatmaeved fromitbe atleast opel camppnen-regeiviigaren: and F| G,

component s al ong t he Pengt Ry fie ERnpdedhord Y B ng Sl R BURE T

col ums of conpapeant -receiving areas 40 can al so be forned along the | ength
of carrier tagpe 10 to facilitate the transportation of nore than one row of
conponents, s shown in FIG 14. This can be acconpl i shed by providing an
additional series of conponent-receiving areas spaced adjacent to the first
series 30 of conponent-receiving areas. Wen two or nore colums of
conponent -receiving areas are provided on a single carrier tape, the
multiple colums are preferably -15- WO 97/ 27730

PCT/ US96/ 20296 arranged parallel to each other with the series of walls in
one colum being parallel to and directly opposite the series of walls in
anot her col um.

This Sheet Has Been Replaced
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The strip portion 12 may be prepared froma w de variety of polyneric

-materials, including (but not limted to) polyester, polycarbonate,

pol ypropyl ene, 5 i mpact nodified polystyrene, high density pol yethyl ene,

and the like. Qgg terials generally provide inproved resipdanss20296

di mensi onal ch ges caused by fluctuations in humdity conpared to paper

substrates. Preferably, the strip portion 12 is prepared froma nateri al

that can withstand a nodest radial displacenent with full recovery to its

original position. This enables the g Pvision of side walls tggbf 0 can
ng or

be deflected (for e Ie to renove'@ conponent) withoujgcra

per manent def ormati ef errgdgyat e 46bs 121bprepar| ng he carrierl2 ape
of the invention |nc-u‘ oLVt opylend . a ed _nq ar honat The

pol yneric materi al vaget el ga d| SS|221| S|n '
electrically cendy TG B 1cy aI (for
exanpl e, carbon b ac"‘ga,f’fg dhspe-~ R Jg.d)ymerl mat eri al
or coated onto thg poNtht ldﬂiater" |ncI on of Alch an
electrically cond cti vk #f erlal W&\ p fage tg.compond@fs that are
contained in the Qqarriel .p 2napngh d| |oﬁ\of y eléc‘Jostatlc
charge. Carrier tape 1q/h('pref g v url22ay ‘vay be y

t her nof or mi ng wal | 9 "‘ -nufaut /”, carri esxusi ng

t her nof orm ng tech |ques 2@ 'v " i3S Y ductiyon of
particul ate matter{that -nIy asso~ Rharats me@@2act ire of
punched carrier tafes T 2 S DL esEHt h relies t he use of
bot h heat and presse 9 A (223 O3 . .]: ?’ ot . 0). a

pol ynmeric web. The heat y8 bgnprov ed\by alaml ¢ i eIf a preheater, or
an extruder. In any eventy S pol yme Wweb is h gt-o sufflciently to 25

permt thernoformng, which occurs at a erature above the polyner's
glass transition tenperature. The actual ]agper ture to which the polyneric
web nust be




heated varies over a broad range (i.e., about 200-370[err]F) dependi ng on
the gauge and type of material that is being thernofornmed as well as the
speed of the manufacturing line. The applied pressure is sufficient to
permt a high ' 30 replication of the nold or die pa hﬁ,ﬁﬁg,‘rmy
be provided ng exanple, the force the nold exerts upon EPF\:? web when
the nold closes or by the application of a -16- WO 97/ 27730

PCT/ US96/ 20296 vacuum that urges the web to deformover a male die or draws
the web into a fenale die (iEt‘"'.e., vacuum t her nof or m ng) . e web is

typically cooled after ther orm ng, which can be accorrpga shed by air
cooling, fans, a water ba

T i ng ovepayunt?1b
pol ymer hardens. 5 I n general, therf rmng if

fam liar to those of ord kil |l in the grt arcgf K
ref erences such as Encﬁz 7 ci en é
16, second edition, pu 2 W @in W1 @5 & SonB~%
di fferent thernoformng proc ¥ and the gse of ro

i n-1ine extrusion, www o~

enpl oyed to 8 R 8
different th ool s that are described in the tect »
literature, such @8 flat formng and rotary devices, these dg¥i ces beit§
%\s mat ched

nopl astic
a process that is
. cré'lﬁed i n various
ering, volune
spph di scusses
sheet - f ed,
t hese can be

g Q

o

avai l abl e for use2@i th various thernofggyen ng chni ques suc
nmol d form ng, plug-assist formng, baFcl L3|eaorm' ng, anzll‘ ressure
formng. The thernofornmed carrier tape may then

-204




15 be subjected to other processing steps, such as punching advancenent
hol es along at | east one edge surface of the tape. Alternatively, carrier
tape 10 nay be a tape conprised of separate wall structures attached to
surface 14. Thﬁ&ﬁ%%éﬁ may be attached to the carrier tape bypefisdn0we
attachment net’ ; ch as adhesively or by ultrasonic bonding 20
processes. Wiile not required, an adhesive |ayer nay be applied to the
conponent- receiving area 40a of the carrier tape of the present invention
to provide additional security against novenent of the conponents.
Preferred adhesive conpositions are pressure sensitive adhesive (PSA)
conpositions of the type that displ 2025 sufd4ai ent|y aggressive

tackiness to a w depgy i et yoqQ>sylst rjat es aft application of only |ight
pressure. Exanpges  of é 5 -dﬂ§i?"";c a e§27 s, rubber-based

adhesi ves, and UHTR f} €6DNONK copg «w~4g525§,-r; | g _id¢ adhesive does
not | eave an adhesi¥Yci+ZS/YUR PN e conpo lfgbﬁ 'S renoved fromthe

1

chaled tihat adhoprveNDy b2t 14
‘;nn \ e&'to t 3 ots. The m)unaof

Frealy-e —. ~wy)

carrier tape. |
non- cont am nat i W0
adhesi ve used oN
PCT/ US96/ 20296

L

‘ ':’{"/.%’ T B TP 7P CP o LA [
t he conmponentygaq @-— _ my- M)’v‘;‘?g‘l areax The carrier

mound

75
Fig. 6a

I nvent e

tape 10 of the pr
, 12

20




around a core of a reel for subsequent storage and transportation.
Preferably, when 5 the carrier tape is to be wound around a core, the
outer ‘'major surface 21b or 22b of each side wall 21 and 22 forns an angle
[err] or_ [err],'Y E,ﬁzs,%ctively, that is | ess than 45 degrees orpceysesgo2ed han
135 degrees w ?1 a longitudi nal edge surface of the tape. In this case, the
inwardly inclined inner major surfaces 2la and 22a of the side walls 21 and
22 have a slight tendency to further bend inwardly due to the forces that
10 result fromw nding the carrier tap I \@ntageously all ows the
conponents to be snugly stored in the coppgmft-Tecei ving areas w t hout
shifting or falling out of the carrier tf iIle carrier tapes of the
present inventiorpare pargharly usefu he el ctgqr& i ndustry for
transporting and dely verimg stirp@age nouny / tronifc 1 gnponen Féuch
as meénory chi gea~ nt {gr.at-p frcdiit chipsy JMESi st Apgoeers,

M Cr Opr 0Cessors, _£R¥7ag e arr202, | .l/ thezrlﬂe wi \ ZBES
may be used t ‘f by 0 penent s ch as “E 'T N NN
screns, “sut £ A e o SN DN
enbodi nent s pher o6 @.-m’.}mm.\ Rl atP2
many changes @» il T e O A % TG
fromthe sco of k¥~ nventi on. Ience, thg scope of the presfnt e tiél?l
shall not be I'm'teg\olsy the struqgires de@5ibed herein, butanly by jth

structures descriRe y the | anguage ofefdle clgéms and the edfi val ent8
t her eof . JIQ Flgo 7

pr—




- 19 - CLAIMS : The enbodi ments for which an excl usive property or
privilege is clainmed are defined as follows: 1. An elongated flexible
carri€r tape for transporting at |east one conponent. the carrier tape
havi ng a | englyl od@fagonprising: a planar strip portion conprpgragesopeanar
conponent- receiving surface and first and second | ongitudi nal edge
surfaces; at least two side walls longitudinally disposed along the |ength
of the carrier tape and extendi ng upwardkly fromthe conponent-receiving
surface between the first and second | ongitudi nal edge surfaces. wherein
each of the at |east two side walls conprises an inner major sur- face; and
at | east one planar conponent-receiving area conprising an ar Of the

strip portion bordered by the at2fbast side walls; at |f#ast one of the
side walls being incli nec#' nwzr:'gl towak¥ the 46 | east one
conponent -recei ving area L gl an_angle grgater than O degreesqput |ess

than 90 degrees wt kﬁi C npo e t-recepyi ng surface of t C | er tape,
wherein the at |eadt si de I
N
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conprises a first end attached to the conponent- receiving surface and a
second end spaced fromthe conponent-receiving surface and wherein the at

| east one inclined side wall is substantially planar between the first and
second ends okydémrap | east one inclined side wall, the innerpormsesnmss f ace
of the at |least one inclined side wall and the inner major surface of at

| east one other side wall. being capable of contacting a conponent inserted
into the at | east one conponent-receiving area to secure the conmponent

wi thin the component- receiving area. the at |east one inclined side wall
bei ng capabl e of being displaced to a position that allows a cq onent to
be inserted into the at- | east one c onent -recei vi ng area. '™ subsequent
recovery to a conponent-securing po égBZZHhe_ t | et on incliﬂéd si de
wal | further being capable of bei i aded onltme conponggr? curing
position to a posita emyvat—jof—tire—compomef{ fromthe at
| east one conponen -(:peiving are
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2. Aretongated—fiexibte carrier tape':.écCg‘):ir.di ng| t RERS WEEMENT SHEERi|n: eactr of

t he ' wal I's is inclLined:i-nwardl y peware—the—— | . : |

cpnpﬂ ,ﬂﬂmb’mﬂg rea so that the inner majof purfa o{ ach jof* the

si de i Olknb sdnyangl e greater than 0 degreep huB9 %?gn O degr ees

wi th the conponent-receiving surface of the carfigr_tape. 3 ongat ed
- flexible carrier tape according to claim1 whergin the inner major surface

of the at least one inclined side wall forms an n 45

degrees but |ess than 90 degrees_w th_the conmponeni-receiving surface of
the carrier taﬁ@?lﬁ?eﬂﬁnél8%§55e5°FlE}Fb?ﬁ gari?Er£§ape acco?ding to claim
1 wherein the i(DeeemberolOosulbage of the at |east one inclined side wall
forms an angle greater than 60 degrees but |ess than 90 degrees with the
conponent -recei ving surface of the carrier tape. 5. An elongated flexible
carrier tape atcor dAngeflonghtied flemabdencarsiennspprafor S¥angEersfinghe at

cast one nclined sidaipld S MBofPoRgAL ¢ §hEAAiRAN Ehdleraeeaghul

| ess than 90 degrees w e conponent-receiving surface of the carrier
tape. 6. An el ongat dengEBxpBAeCeBPFLE8LNFAape according to claim 1 wherein

each of the at |east twoasigEang| stirig hebreasar | Sefpals Dud era Npjlanar
surface. each of the outer major surfaces s
. compohent -receiving surface and first and second
longitudinal edge surfaces,

- at least two side walls longitudinally disposed
along the length of the carrier tape and
extending upwardly from the component-receiving
surface between the first and second
longitudinal edge surfaces, and

- at least one planar component-receiving area
comprising an area of the strip portion bordered

'by the at least two side walls,

- at least one of the side walls being inclined
inwardly toward the at least one component-
reéeiving'area'forming an angle greater than
0 degrees but less than 90 degrees with the
component-receiéing surface of the carrier tape,
wherein the at least one inclined side wall
comprises a first end attached to the component-
receiving surface and a second end spaced from
the component-receiving surface and wherein the
at least one inclined side wall is substantially
planar between the first and second ends of the
at least one inclined side wall, N

- the at least one inclined side wall being
capable of being displaced to a position that
allows a component to be inserted into the at
-least one component-receiving area, with
subsequent . recovery to a component-securing

‘position,

This Sheet Has Been RTlaced
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f’orm'ng amangi'e Tess than 45 degrees or greater than ]3BERADEMENTvVEHERTR
ri T g il

| ongi t udi f . 7. An elongated flexible car
to clai (Lﬂ amﬂmlﬁmf | east two sjde:wal |l s are sub$t:
wi th a l'ongict udi nal edge surface. 8. An elongated flex
according to claim1 wherein the at | east 2wo side wal

D

opposite one another. 9. An elongated flexible carrier|tape according to

claim1l1 additionally conprising a hole through the strip portromr—pesi

ned

within the at | east one conponent-receiving.ar ;a. 0. el on ated f.l exible
Popgasidyoval?" &

a ﬁl ewa urther

carrier tape according t&B8 ot $ERREr S1F  HEC

component - recei vi ng ar eabedmg t @apablecosponeatng 11didwl atexhgafimm f Ithd bl e

carrier tape according to claim1 wherei.n Qgéggﬁgg RY Y YWt e hat

conprises a neans for ad\?gﬁlg’loﬁlﬁnt hécarrier an advancenent
mechani sm 12. An el ongaeddoWsefioll vevavailepft tpe crererrMy from|thenat

wherein the carrier tapelieag.%' Sk icofidohefirsskRaliag h3eadn el ongat ed
flexible carrier tape according to claim1l wherein the flexible carrier
tape is a unitary tape. ,

14. A method of securing at least one component into a
carrier tape without the need for a cover tape or
adhesive, the method comprising the steps of:

(a) providing a carrier tape having a length and
comprising: o )

- a pianar strip portion'comprising a planar
component -receiving surface and first and
second longitudinal edge surfaces,

- at least two side walls longitudinally

disposed along the length of the carrier.

tape and -extending upwardly from the
component-receiving surface between the
first and second longitudinal 'edge
surfaces, and

- “at least one planar component-receiving
area compfising "an area of the strip
portion bordered by the at least two side
walls, _

- at least one of the side walls being
inclined inwardly toward the at least one
component—réceiving area forming an angle
greater than 0 degrees but less than
.90 degrees with the component-receiving
gurface of the carrier tape, wherein the
at least one inclined side wall comprises
a first end attached to the component-
receiving surface and a second end spaced
from the component-receiving surface and

This Sheet Has Been Replaced wall is éubstantially planar between the
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" wherein the at least one inclined side



REPLACENENT SHEET - 21 - 14. An el ongated flexibl e {aRERACEMENE SHEEDF Hing

to clai iy material selected fremthe|group—TonsTsStINY Df
pol-yprJMlmruﬂ“l“u"m"ﬂIFed pol ycar bonate:: 15. An el ¢n ajt@slﬂig 4l ef carrier
tape according tb ctai'ml1l conprising a plurality of pilr [ WF| S,
each pair form ng a conponent-receiVing aréa- 16. Aﬁ angat.ed-flexd bl e
carrier tape according to claim15 wherein a pluraliity of conponents &re
secured thgrein. 17. The carrier tape of claim1l wheérern—tfre—carrier 1 ape
i s wound about the core of a reel. 18.. An el ted f | bl rrier tape
f.or transporting at |east one f?&r?&or?élﬁit ,Setcl%%;%?’r |Ser°ét g%ée hagtv?%gasat'l%rh%t h
and conprising: a planar stripnmdriesh sddlepmiadilng a pl anar conponent -

receiving surface ang,fir : I [ ' qﬂgg A5 east
two side walls | ongi@ﬁdi r?}tslp?/'%g:ll?%g?g% a o%’getat%?er@eengt o’?‘&%e car rv?éelfitape
and extendi ng upwardly ftemahheocedrpeRerfthatecal 1PN ‘SurfaBRORRREGeER the
first and second |ongitudindalrteédpe iskef agRs; aRd Béast€asénénNecdhpdiddnt -
conponent -recei ving area conpri,sing an area of the strip portion bordered
by the at |east two receiving area, :

(c) placing at least one component in the at least
one component-receiving area, and

~{d) éllowing the displaced side wall to recover to
a component-securing position.

15. 'A method of removing at least one component from a
loaded carrier tape, said method comprising the steps
of : ' L _

(a) prdvidingfa.loaded carrier tape, the carrier
tape having a length and comprising:

- -a planar strip pértion comprising a planar
component -receiving surface and first and
second longitudinal edge surfaces,

- at least two side walls longitudinally

| dispbsed along the length of the carrier
.tape and ‘extending upwardly £from the
component-receiving surface between the
first and second longitudinal edge

_ surfaces,

- at least one planar component-receiving_
area comprising an area of the strip
portion bordered by the at least two side
walls, and | _

- a component in the at least one component-
receiving area,

- at least one of the at least two side
walls being inclined inwardly toward the

——

heet Has Been Reraced component -receiving area, forming an angle

U st I

.90 degrees with the component-receiving
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srde wa ! LE ne of the side walls being inclinegp MFKTV%HEE’!’E‘M
t he at ﬂw H i% nt-receiving area form ing an « reater—thdn 0
degr ees degrees with the conponent-rec iving surfaed df
the carrier tape, wherel n the at | east oneyinclined sidel wld MABPFBsqs |a

first end attached to the conponent - receiving surfacef and a second end
.spaced fromthe conponent-receiving surface and whereijn the at | east one
inclined side wall is substantially planar between thelfitrst—and.secon
ends of the at | east one incl sneffasedefivadHe d:dm&ﬁrlteape owbkeredhi méet si de
wal | being capabl e of being di Epllgggq LQed lplg?ll gnsg_ggt Al Ilo%\%‘?)ﬁ%rg%onent
to be inserted into the at |edSt one conp recelving area

subsequent recovery to a comaneﬁnrﬁecsndngalﬁmhq!d)ntot hieheit doswoneste

tnclined side viall further bei.pge¢3pa Ieu%ateel QﬂdthQE@%ﬁ‘é feh‘amstp'&%ed
corrponent securlng pOSItIOI‘l to a posi Tl on that all ows OI‘ renoval “of the

conponent fromthe at |east oﬁ@oﬁlorﬁ%’@ne?ﬁml?wmlf@c%‘é’apg wABFERRet [Rad
conponent -recei ving area conpgh8esifn the at least one inclined side

wall is substantially planar between the

first and second ends of the at least one
inclined side wall,

- the component residing under at least a
portion of the at least one inclined side
wall, ' _

(b) displacing the at least one inclined side wall
to a pos1tlon that allows the component to be
removed from the at . least one component-
rece1v1ng area, and

(¢) removing the component from the at least one

component-receiving area.

‘This Sheet Has Been Replaced
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05— M

ma"m" portron bordered by at | east one end wal | rlﬂOSC
I

t two side walls. 19. An elon edflexrble carr eI[
ERLAC SHEE

0 €l'am 18 wherein thegjat |east oneR:

substantrally perpen- dicular to the cgrrponent-recer Vi ng surface of the

carrier tape.

20. A _rret hod of securing at |east one conponent into a
carrier tape he need for a cover tape or adhesive, the method
conprising the s .of r% 0 a car i er tape having a | ength and
conpris- ing: I gﬂ%ﬂ"% p{W &5 “hsé\’% ?J‘F Y @nponent -
recei vi ng suPri¥ilegsni ¢lapsed arg @@é’@ﬁ‘dﬁ P¥sdi nal edge surfaces; at |east
two side wall sllo’ugrdic medl fiedibde cardenkapy foherduspoitingfatt he carrier tape
and extendi N@agdy n%?ﬂ? h Hﬁﬁ}e&?c 35@9 bet ween t he
first and se%gug rn t E]fgg surface gggﬁﬁg{%%ﬁgf the at | east

I

two side wal

by the at

at

at

at

on
gses an inner major surface; and at | east one planar
conponent -receravpl*maarﬂnpcpmﬁ:.on com.gnamgmeplaﬂart terponept-por ti on bordered

receiving surface and first and second longitudinal edge
surfaces;

least two side walls longitudinally disposed along the
length of the carrier tape and extending upwardly from
the component-receiving surface between the first and
second longitudinal edge surfaces. wherein each of the

at least two side walls comprises an inner maJor sur-
face; and

least one planar component-receiving area comprising
an area of the strip portion bordered by the at least two
side walls;

least one of the side walls bcmg inclined inwardly
toward the at least one component-receiving area form-
ing an angle greater than O degrees but less than S0
degrees with the component-receiving surface of the

carrier tape, wherein the at least one inclined side wail .

comprises a first end attached to the component-
receiving surface and a second end spaced from the
component-receiving surface and wherein the at least
one inclined side wall is substantially planar between

the first and second ends of the at least one inclined side
wall,

the inner major surface of the at least one inclined side

wall and the inner major surface of at least one other
side wall being capable of coatacting a component
inserted into the at least one component-receiving area

to secure the component within the component-
receiving area, -

the at least one inclined side wall being capable of being

displaced to a position that allows a component to be
inserted into the at least one component-receiving area.

with subsequent recovery to a component-securing
position,

' the at least one inclined side wall further being capable of

being displaced from the component-securing position
to a position that allows for removal of the component
from the at least one component-teceiving area.
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Ieast t.wo S|de wal | s; at Teast one of the side walls being inclined

inwardly t t one conponent-receiving ar ea for
greater thﬁ"i“ﬂwmugu,’tmml ess*than 90 degrees with t EP[HA
conponent -reced vitngasusface of the cargger tape. wherefn the
inclined side wall conprises a first end attached to the conp

m ng an angl e

EMENT SHEET

onent -

recei ving surface and a second end spaced fromthe conmponent - recei ving

surface and wherein the at Ieast one incli ned si de wal |
pl anar between

i's su

wal |; (b) dlspl ?3% @dﬁ‘gﬁgﬁ é‘g‘%fab%g&ﬁsﬁ&“&ia

aIIows a corrp

|O£st=hq all leasto twee side (walls isntn

area; (c) pl aanw;rdty teward dne comporentirccsivihg atal snshatote:
conponent - recwa;%bﬁmeéof%ca'df%@mém fORhACA afipfle wall to

recover to a
the at | east

one ot her si deFABPPOERINE ﬂgamsélafa%a

ponent wi thin

JHEHE

t i Anebongated fleoible cagrier dape according to claim 1
wherein the inner major surface of the at least onc inclined
side wall forms an angle greater than 45 degrees but less
than 90 degrees with the component-receiving surface of the
carrier tape.

4. An clongated flexible carrier tape according to claim 1
wherein the inner major surface of the at least one inclined
side wall forms an angle greater than 60 degrees but less

than 50 degrees with the component—recciving surface of the
carrier tape.

5.An clongatcd flexible carrier tape according to claim 1
wherein the inner major surface of the at least one inclined
side wall forms an angle greater than 80 degrees but less

bstantially

i nclined side
position that
nent-receiving

of G %%%é%ﬁﬁ P riadsats PBLMELS of ot | cast

the, GARTEPent to secure the com

than 90 degrees with the component-receiving surface of the

camrier tape.

6= An clongated ﬂenblc. carrier tape according to claim 1
wherein each of the at least two side walls further comprises
an outer major surface. each of the outer major surfaces
forming an angle less than 45 degrees or greater than 135
degrees with a longitudinal edge surface.

7. An elongated flexible carrier tape according to claim 1
wherein the at least two side walls are substantially parallel
with a longitudinal edge surface.

8. An elongated flexible carrier tape according to claim 1
wherein the at least two s1dc walls are directly opposite one
another.

9. An clongated flexible carrier tape according to claim 1 §
additionally comprising a hole through the strip portion
positioned within the at least one component-receiving area.

10. An clongated fiexible carrier tape according to claim
1 wherein the at least one component-receiving area con--
tains a component. '

11. An elongated flexible carrier tape according to claim

1 wherein the strip portion further comprises a means for

advancing the carrier tape by an advancement mechanism.
12. An elongated flexible carrier tape according to claim
1 wherein the carrier tape is electrically dissipative.
13. An elongated flexible carrier tape according to claim
1 wherein the flexible carmrier tape is a unitary tape.
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- 23- 21. The rret hod--ef—ct=airm 20, .fu_rther i ncl udi ng'the step

‘carrier ta
nmet hod of
net hod c

of winding the

for storage and transportin 22. A
“jﬂl t one conponent froma Ioade%Qﬁj@EME‘NT SQHEET

s of : (a) providing a | oaded carri

carrier tape haV|ng a length and co rsing: a planar strip _
conprising a planar conponent- receiving surface and first and second
| ongi t udi nal "edge surfaces; at |east tmo side walls |longitud

al ong the | engt IMOMQE, édﬁ'&:xlﬁ@ %@Qﬁé&% W8 'cdlaim

conmponent - rec«il
surfaces; at |
of the strip

%@Eﬂgﬁﬁ% 6&@5 g eaE%%tr&r%é]

rﬂq}ﬂ%"%ﬁﬁ?é& “f‘fﬁ) side walls

er tape. the
portion

i nal l'y di sposed
fromthe

gi tudi nal edge
is- ing an area
wherei n each

of the at |east ISV\MangaaMsﬂca;dﬂprmsrman@@rdmgde daiPace, and a

conmponent in fihe

omipristag!a
at least two ghHRiNak '&ﬂﬁbﬂ@nt—%ﬁﬁ@ area.

16. An elongated flexible carrier tape according to claim

15 wherein a plurality of components are secured therein.

17. The carrier tape of claim 1 wherein the carrier tape is

wound about the core of a reel

18. An elongated flexible carrier tape for transporting at

least one component. the carmrier tape having a length and
comprising: '

a planar strip portion comprising a planar component-
' receiving surface and first and second longitudinal edge
surfaces;

at least two side walls long:u:udmally disposed along the
length of the carrier tape and extending upwardly from
the component-receiving surface between the first and

~ second longitudinal edge surfaces; and

at least one planar component-receiving area comprising
an area of the strip portion bordered by the at least two
side walls;

at least one of the side walls being inclined inwardly
toward the at least one component-receiving area form-
ing an angle greater than 0 degrees but less than 90.
degrees with the component-receiving surface of the
carrier tape. wherein the at least one inclined side wall
comprises a first end attached to the component-
receiving surface and a second end spaced from the
component-receiving surface and wherein the at least

one inclined side wall is substantially planar between .

the first and second ends of the at ieast one inclined side
wall,

the at least one inclined side wall being capable of being
displaced to a position that allows a component to be
inserted into the at least one component-receiving area,
with subsequent recovery to a component-securing
posmon

the at least one inclined side wall further being capable of
being displaced from the component-securing position
to a position that allows for removal of the component
from the at least one component-receiving area.
wherein the component-receiving area comprises an

alivypsh pairs r¢ft ¢ide wally, eachapaireast one of the
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I nwar dl y
0 degrees
the carri

—_—— b

tovvard the corrponent receiving area. formng an aLil‘e gi reater than

mmmmmmﬁﬁmymmem

- first end attéchkd Yo $he ¢

CS| !ET

one inclined side wall conprlses a
hponent - “recei ving surface and a second end

spaced from the conponent - receiving surface and wherein the at |east one
I nclined side wall is substantially planar between the first

ends of the at | esa ofnthei strip pertica derdeddd by fet leaspponerend esi di ng under

at least a portloﬂanfmtim&“bd@aﬁic N feast e ongide sivaligs wal |
within the co

| east one |nc
wall to a post,
| east one co

and second

and secur ed

ce of the at

romthe at

cr % bezeagg &h& “;ﬁ {0 E}'éufn;e i nclined side

3 wmgomtare%”ﬁm@cf

Wih °c 8% Bhponent fromthe

~at | east one @@onnent receiving area. 23. An elongated flexible carrier
tape for transp20: Anmethod efssecuriagcatnfeastone ¢depoaent mtotape having a
length and cogariezitage without the need for a cover tape or adhesive. the

method comprising the steps of: .

(a) providing a carrier tape having a length and compris-
ing:
. a planar strip portion comprising a planar component-
‘receiving surface and first and second longitudinal
edge surfaces;

at least two side walls longitudinally disposed along the |

length of the carrier tape and extending upwardly
from the component-receiving surface between the
first and second longitudinal edge surfaces. wherein
each of the at least two side walls comprises an inner
major surface; and
at least one planar component-receiving area compris-
ing an arca of the strip portion bordered by the at
least two side walils;
at least one of the side walls being inclined inwardly
toward the at least one component-receiving area
forming an angle greater than () degrees but less than
90 degrees with the component-receiving surface of
the carrier tape, wherein the at least one inclined side
wall comprises a first end attached to the component-
recciving surface and a second end spaced from the
component-receiving surface and wherein the at
least one inclined side wall is substantially planar
between the first and second ends of the at least one
~ inclined side wall;

(b) displacing the at least one inclined side wall to a
position that allows a component to be inserted into the
at least one component-receiving arca;

(c) placing at least one compognent in the at least one
component-receiving area; and

(d) allowing the displaced side wall to recover to a
component-securing position so that the inner major
surface of the at least one inclined side wall and the
inner major surface of at least one other side wall
contact the at least one compogent to secure the com-
ponent within the component-receiving area.
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wal I s | ongi=t'u

and rret ] Ijil m M}E@ CE’SPLAF' 15,2 EL??ZLe§°”"?§Eﬁ%‘m§ENEM”&$HLEEqE
|na

sed along-taae_l ength of the carrier

t ape and

ext endi ng upwardly fromthe conmponent - recei ving surface between the first
and second | ongi tudi nal edge surfaces, the at |east two side walls being

e T o e A e b
ccge: ot e ;g;gﬁx@‘ﬁfﬁ??&g et

edge surface;

a | ongi t udi nal
ction of the

I ong| t udi nal

&)H?é’ﬁp nar corrponent recei ving area conprising an

area of the strig2pérmetiodof demoving at hzmsabnb utmsrirdm yalls and the
at |east one ehshdwd tarrRealipe! sdiflemieViod c8taid $ B¢l i ned inwardly

toward the at le nent,- r ecei rea torm ng an angl e greater
than 60 degrees @tw%‘gg%ﬁo% gamg[tﬁ ¢ CAIIEIRPS Y€ ecei ving
ile

surface of the carf
that allows a conpsrpanan stripeportsey torhprising tahplaar lcoasponas-
conponent - r ecei vi ng ficedving! Sullkf see0 a8dURHL ixﬁPQE&Sﬂfd Y8ngitudinal
edge surfaces;
at least two side walls longitudinally disposed along the
length of the carrier tape and extending upwardly
from the component-receiving surface between the
first and secoad longitudinal edge surfaces:
at least one planar componcnt—rcocang area compris-
ing an area of the strip portion bordered by the at
least two side walls wherein each of the at least two
side walls compriscs‘ an inner major surface. and
a component in the at lcast one oomponcnt—reccwmg
area.
at least one of the at lcast two side walls being inclined
inwardly toward the component-receiving area.

forming an angie greater than 0 degrees but less than
90 degrees with the component-receiving surface of
the carrier tape, wherein the at least one inclined side
wall comprises a first end attached to the component-
receiving surface and a second end spaced from the
component-receiving surface and wherein the at
least ope inclined side wall is substantially planar
between the first and second ends of the at least one
‘inclined side wall.
the component residing under at least a portion of the
at least one inclined side wall and secured within the
component-receiving area by the inner major surface
of the at least one inclined side wall. ‘
(b) displacing the at least one inclined side wall to a
position that allows the component to be removed from
the at least one component-receiving area; and
(c) removing the component from the at least one
component-receiving arca.
23. An clongated flexible carrier tape for tmnsporung at
least one component, the carrier tape having a length and
comprising:

SOMPRYRBE e of being di spl aced to a position
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Capabl e of mwmm mbomef‘?i? o the tuo e wHbY AURUEn RN -

position t

val of the conponent fromthe at

| east one

conponent -recei ving area. 24. An elongated flexible carrier tape for

transporting at
a p

conpri si ng:

“surface and firstTeS§via

;ﬁast o] e conponent. the carri er tape having a |l ength and

afaL s Qo OMRRHAS| h PlADM SOMPREMOnent - recei vi ng
cangl fiisdiand isceord longituding] edge| east two si de

wal I's | ongitudi nasmfaahssrxmied along the length of the carr| er tape and

and second | onght Ylgésfg ﬁ@s‘:@%ﬁ?iﬁ”t r@a‘iﬁh&'&ﬂ @ﬁaﬁ SIBg: T east Lo

side wails conpri

SCagAer tapcaAnkextcading dhiefromecei vi ng

surface, a second%dompmsnt-rcmwi@smcfawbem/cemmc\ﬁmgandrface and an
interme- diate posédond higirtinal@ide SiifadRd 1B aPchsp MR sidgd at | east one

pl anar conponent n n trip portion
bordered by the aﬁaaﬁarag\/\?to a gn site"dach oﬂ{eg'am?& sthtzﬁl

dinal edge;
at least one end wall positioned in the transverse direction

of the carrier tape so that it is substantially perpendicu-
lar to a longitudinal edge surface;

at least one planar component-receiving area comprising
an area of the strip portion bordered by the at least two
side walls and the at least one ead wall;

each of the two side walls being inclined inwardly toward
the at least one component-receiving area forming an
angle greater than 60 degrees but less than 90 degrees
~with the component-receiving surface of the carrier
tape and capable of being displaced to a position that
allows a component to be inserted into the at least one
componcnt-receiving area, with subsequent recovery to
a component-securing position. |
each of the two side walls further being capable of being
displaced from the component-securing position to a
position that allows for removal of the component from
the at least one component-receiving area.
24. An clongated flexibie carrier tape for transporting at

~ least one component. the carrier tape having a length and

comprising:

a planar strip portion comprising a planar component-
receiving surface and first and sccoud longitudinal edge
surfaces;

at least two side walls longitudinally disposed along the
length of the carrier tape and extending upwardly from
the component-receiving surface between the first and
second longitudinal edge surfaces. wherein each of the
at least two side walls comprises a first end attached to
the component-receiving surface. a second end spaced
from the component-receiving surface. and an interme-
diate portion between the first and second ends; and

at least one planar component-receiving area comprising

an area of the strip portion bordered by the at least two
side walls;
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the carrier tape, “‘wheretnthé at | ea®h one inclined side wall is
substantially planar between the first and second ends of the at |east one
inclined side wall. the internediate portion of the at |east one inclined

side wall and the internediate portion of at |east one other side wall
bei ng capabl e of contacting a conmponent inserted into the at |east one
conponent - r ecei at igastr eact of dhe usidet walls obgimge i clinedhimwahdyconponent -

receiving area, thh@@ﬁﬂe@seone@bmﬁshcsﬂt%cm afdadfbre@pabl-e of being
dlsplacedtoapo iﬂpaﬁeﬁg cq rg*oedlntothe at
| east one corrponeg recel ar ea. W|t %se ent recov to a

conponent - secur i n§<FEER f“ﬂlqa CURPPRY ‘r‘EﬁFé "wal | further
bei ng capabl e of &K tapes Mehexein taerat M%@ﬂpdﬁéldﬂcéét@w position to a
position that all gysubstantiallyyianaf bétaeenoteditsnand sesoddends | east one
component -r ecei Vi iff theC#t least one inclined side wall,
the intermediate portion of the at least one inclined side
wall and the intermediate portion of at least one other
side wall being capable of contacting a component
inserted into the at least one component-receiving area
to secure the component within the component-
receiving area,
the at least one inclined side wall being capable of being
displaced to a position that allows a component to be
inserted into the at least one component-receiving area,
with subsequent recovery to a componcnt—sccmng
position,
the at least one inclined side wall further being capable of -
being displaced from the component-securing position
to a position that allows for removal of the component
from the at least one component-receiving area.
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(57) Abstract

A flexible carrier tape used for protecting components while they are being transported, wherein the carrier tape comprises a strip
portion having a component-receiving surface and first and second longitudinal edge surfaces. At least two side walls having inner and
outer major surfaces extend upwardly from the component-receiving surface between the longitudinal edge surfaces forming at least one
component-recelving area. The inner major surface of a t least one side wall is inclined inwardly toward the component-receiving area,
forming an angle greater than 0 degrees but less than 90 degrees with the component-receiving surface of the carrler tape. When a component
is placed in the component-receiving avea, the inclined inner major surface advantageously exerts a force on the component that prevents
the component from moving within or falling out of the component-receiving area. This obviates the need for an adhesive or cover tape to
hold the component in place, and mimimizes the possibility of contamination by adhesive rezidue and damage to the components by static
electricity created by removal of the cover tape or movament of the components.




