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BACKGROUND OF THE INVENTION

1. Technical Field.
10 This invention relates generally to a carrier tape used for protecting

components while they are being transported. More specifically, this invention
relates to a carrier tape that includes an adhesive for securing the components and

projecting walls for protecting the components.

15 2. Description of the Related Art.
In the field of electronic circuit assembly, it is common to use robotic

placement equipment to move electronic components such as resistors, capacitors,
or memory chips from a supply source to a circuit board for attachment in a specific
location on the circ;xit board. After attachment to the circuit board, the circuit

20 board may be further incorporated into an electronic device.

Robotic placement equipment is typically programmed to repeat a precise
sequence of movements in every cycle. For electronic component assembly, the
robotic equipment may be programmed to grasp a memory chip, for example, and
place it in a specific location on a circuit board. This sequence of picking up a

25 component and placing it on a circuit board will be performed for each circuit board
that needs a component in a certain position on the circuit board. The robotic
placement equipment therefore operates efficiently when a continuous supply of
components is available for the robot to pick up during each cycle, and operates
even more efficiently when those components are precisely positioned during each

30 cycle so that the robotic placement equipment can easily grasp the components.

Because robotic placement equipment is often designed to recognize only
components positioned in a precise position, if a component is not properly
positioned when supplied to the robotic placement equipment, the robot may be

unable to pick up the component and will therefore be unable to perform the next
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10 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
the components are in storage, and during the assembly process until the robotic
placement equipment grasps the component.

15 A common way to supply components to robotic placement equipment is by
a carrier tape. With a carrier tape, a component manufacturer typically loads
components into a series of pockets that are precisely spaced along the length of the
carrier tape, covers the components with a cover tape, and winds the loaded carrier
tape into a roll or onto a reel. The loaded carrier tape may then transport the

20 components from the component manufacturer to another manufacturer or
assembler, where the roll of carrier tape may be mounted within some type of
assembly process. The carrier tape is typically unwound from the roll and
automatically advanced toward a robotic pick-up location. As the carrier tape
advances, the robotic placement equipment removes the cover tape, after which it

25 . may remove the components from each succeeding pocket of the carrier tape to
assemble the components inio new products. _ .

One type of carrier tape is known as 2 punched carrier tape, illustrated in
United States Patent Numbers 4,702,788 (Okui) and 5,203,143 (Gutentag). The
pockets of punched carrier tapes are typically formed by die punching a series of

30 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 one
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conmponent on a circuit board. Al ternatively, when the robot cannot
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are placed in the pockets, may obstruct the small vacuum orifices of some robotic
placement equipment, or may otherwise interfere with the ability of the robotic
placement equipment to recognize and grasp components. _
Punched carrier tapes are typically only useful for components that are
20 thinner than the paper tape being punched. Parts that are thicker than the carrier
tape would be exposed above the carrier tape and susceptible to damage.
Therefore, punched carrier tapes are only useful for very thin components or for
components that are thicker than the carrier tape but are not easily damaged by
contact, such as contact with adjacent windings of tape when the tape is wound into
25 aroll
To protect components that are thicker than paper and susceptible to
damage, another type of carrier tape known as an embossed carrier tape is often
used. One example of such a carrier tape is illustrated in United States Patent
Number 4,736,841(Kaneko et al.). In embossed carrier tapes, it is typical for
30 identical pockets to be formed at predetermined uniformly spaced intervals along

the carrier tape length, where the pockets frequently are closely sized to receive a
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Vhen the limitations on the methods and equipment that can be used to remove the
10 components from the pockets.
To address the component movement problem and to eliminate the need for
a cover tape, embossed carrier tapes are also known to have adhesive placed in the
- bottom of each pocket. An example of this is illustrated in United States Patent
Number 5,089,314 (Masujima et al.) where the adhesive is formed of a material that
15 does not exhibit any adhesion until it is heated. Alternatively, individual pieces of
double-sided adhesive tape may be placed in the bottom of each pocket for securing
components within the pockets. With either type of adhesive, however, individual
droplets or tape pieces must be accurately placed within each pocket by some type
of adhesive placement equipment. This equipment must be sufficiently sophisticated
20 to properly index the carrier tape and accurately place adhesive within each pocket.
This process tends to be more time consuming and complex than if a single strip of
adhesive could be applied along the entire length of the carrier tape.
~ In view of the disadvantages of conventional carrier tapes, it is therefore
desirable to provide a carrier tape that allows flexibility in positioning components

25 along its length while providing a structure that protects the components from

physical damage.

SUMMARY OF THE INVENTION
In one embodiment, the invention relates to a flexible carrier tape used for

30 protecting components while they are being transported. The carrier tape

comprises a strip portion having a component-receiving surface and first and second
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closely sized to recei Venélcarrier tape may include at least one reinforcing rib extending from the
surface of the carrier tape opposite the component-receiving surface. It is _
15 preferable that any reinforcing ribs are generally perpendicular to at least one of the
first and second longitudinal edge surfaces.

The carrier tape of the present invention is particularly advantageous for
protecting components during transportation and delivery thereof to robotic
placement equipment. The components may placed on the adhesive, preferably in

20 the component storage areas, and the loaded carrier tape may be wound about the
core of a reel. In this way, the carrier tapes may be used to protect the components
stored on the carrier tape wound about the core. The walls in one winding engage
the rear surface of the strip portion in an adjacent winding to protect the stored
components from contacting the rear surface of the strip portion of the adjacent

25 winding.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more fully appreciated with reference to the following
30 drawings in which similar reference numerals designate like or analogous

components throughout and in which:
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Figure 7 is a plan view showing another embodiment of a carrier tape
according to the invention;
Figure 8 illustrates another embodiment of a carrier tape according to the
15 invention similar to the carrier tape of Figure 1, with the additional feature of
reinforcing ribs;
Figure 9 is a sectional view taken along lines 9--9 of Figure 8;
Figure 10 is a schematic view illustrating one method of loading components
onto a carrier tape according to the invention;
20 Figure 11 is a fragmentary view of a carrier tape loaded with components
and concentrically wound into a reel; and
Figure 12 is a schematic view illustrating one method of removing

components from a carrier tape according to the invention.

25 DETAII ED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring ndw to the drawings, and initially to Figures 1 and 2, a first
embodiment of a carrier tape 10 according to the present invention is shown.
Carrier tape 10 may be used to transport components (e.g., electronic components,
such as surface mount components, including resistors, memory chips, integrated
30 circuits, and capacitors) from a component manufacturer to a different manufacturer

that removes the components from the carrier tape and assembles the components
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loaded carrier tape is advanced by automated equipment. An operator, rather than

a robot, then removes components from the carrier tape. It is also contemplated

10 that the carrier tape be used in a completely manual system, where the loaded
carrier tape is not used in conjunction with any type of automated equipment.
Rather, the operator manually removes a component from the carrier tape then
manually advances the carrier tape so that the next component may be removed.

According to a preferred embodiment, carrier tape 10 is preferably an

15 elongated flexible tape having a strip portion 12 defining a face, or component-
receiving, surface 14 and an opposed rear surface 15. Component-receiving surface
14 is the surface of carrier tape 10 on which components may be loaded and stored.
Strip portion 12 includes longitudinal edge surfaces 16 and 18 on opposite
transverse sides of strip portion 12, which are preferably parallel to each other.

20 Strip portion 12 also includes at least one row of aligned advancement holes 20
formed in strip portion 12 and extending in a row spaced inwardly from one of the
longitudinal edge surfaces 16 and 18. An optional second row of advancement
holes 20 may be spaced inwardly from the other of the longitudinal edge surfaces 16
and 18. Advancement holes 20 are typically sized and spaced to engage with a

25 specific advancement mechanism (not shown). 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 advgnce carrier tape 10
toward a predetermined location so that the robotic placement equipment may
either place components on the carrier tape or remove components from the carrier

30 tape.
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As with walls 22a, however, staggered spacing from longitudinal edge surface 18
and orientation at a larger angle thereto (i.¢., greater than 10°) are possible for walls
15 22b.

Many wall configurations are contemplated by the present invention. For
example, walls 22a can have various shapes when viewed in the transverse direction
of the carrier tape, such as squares, rectangles, triangles, half circles, and the like.
However, the preferred shape of walls 22a is a truncated pyramid, as illustrated in

20 Figure 2. In this embodiment, each wall 22a includes first and second side surfaces
26a and 28a that extend upwardly from strip portion 12, and a top surface 30a that

connects the side surfaces 26a and 28a at their furthest points from the face surface

14 of carrier tape 10.
Each side surface 26a preferably extends from the strip portion 12 at an
25 angle o, where angle o is preferably less than or equal to 90 degrees, but angle o
may be greater than 90 degrees. Similarly, each side surface 28a preferably extends
from the strip portion 12 at an angle B, where angle B is preferably less than or
equal to 90 degrees, but angle B may also be greater than 90 degrees. In the

preferred embodiment, angle o is equal to angle B; however, angles & and B may
30 differ from each other.
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and 22b are generally the same size and shape; however, it is understood that the
walls 22a and 22b may differ from each other in size and shape within a single
carrier tape 10,

10 Each wall 22a is preferably adjacent to other walls 22a and each wall 22b is
preferably adjacent to other walls 22b in the longitudinal direction of carrier tape
10. Each wall 22a is also preferably positioned so that at least some portion of wall
22a is transversely opposite at least some portion of wall 22b, and more preferably
positioned so that at least 95% of wall 22a is transversely opposite at least 95% of
15 wall 22b. Pairs of walls 22a, 22b are defined as one wall 22a and one wall 22b that
are transversely opposite at least some portion of each other. The areas or spaces
between adjacent pairs of walls 22a, 22b have a lower bending moment than the
areas where walls 22a, 22b extend from strip portion 12, which are therefore the
preferred areas of flexure for carrier tape 10. A flexure line 34 is thus defined as the
20 preferred line between adjacent pairs of walls 22a, 22b about which carrier tape 10
will flex when it is wound into a hub or reel. Flexure of carrier tape 10 may be
further enhanced by providing notches (not shown) in the strip portion 12 in the
area of flexure lines 34.
Flexure lines 34 can be any weakened area between adjacent pairs of walls
25 22a and 22b, which may either be a definite space between adjacent pairs of walls
22a or 22b or may be a single wall length that is weakened in some way such as
slitting or embossing the single wall to define rhultiple adjacent walls. Figure 4
illustrates a carrier tape 10 where walls 22a are formed by embossing a single wall
section to define weakened areas 35 between separate walls along the length of the
30 carrier tape. These weakened areas generally coincide with the area of flexure lines
34.



Figure 7 is a plan view show ng anot her enbodi nent of a carrier tape

according to the invention; Figure 8 illustrates another
enbodiment of a carrier tape according to the 15 invention simlar to
the carrier tape of Figure 1, with the additional feature of

reinforcing ribs; Figure 9 is a sectional view taken al ong
lines 9--9 of W ganssses; H{;i gure 10 i s a schenmatCTAIS18974
illustrating one nmethod of | oadi ng conpbhents onto a carrier tape

accordi ng to the i nvenEachrwall22a in a pair of walls 22d-ng\22b islspaded fioni 4 agl@2biary vi ew
of a carrier tape,loaded. with c onent s : and copcentrical | y wound
into a reel; and thatpair gfwa“sgyagggf‘ﬁé“ the transverse difechon chaweé\ﬁﬂelallou ating

one nethod of rengigiafi€ D is typically deRFRAGESY the MR bPcRbohérs thitd@ e or ding to
the invention. 25 DETAI LED DESCRI PTI ON'OF THE PREFERRED

EVMBODI MENTS transported on thatoperier tapg 1low to the drawings, and initially to

Floures 120 2, @ 11" St compocn BOA UL 40 o ] L) o M 01

to the present invention e used to
transport conponegdrser(tepeylQ, whereinteacincomponen cloeagekrea 40 is preferablyudefines sur f ace

U COMPONEN . RELY SR A2 N30 nTRIRK AUl 0 i
manuf act ur er position| bidntdtRANYPEGng, Afd S8IGTONMBE R3a 4nd @b ddmpbAént sFageape and
assenbl es the conponents . .
areas 40 may be designed to conform to the size and shape of the components they
10 are intended to receive; however, one of the advantages afforded by the present
invention is that a single component storage area of generic design can
accommodate components of widely varying sizes and shapes. In any case, it is
preferred that the height of walls 22a and 22b is greater than the height of the
components to provide maximum protection to the components stored in the
15 component storage areas 40. .

The carrier tape 10 also includes an adhesive or adhesive portioh 42
positioned within each component storage afea 40 for securing components to the
carrier tape 10. While Figure 1 shows the adhesive 42 as a single adhesive strip
applied along the length of the carrier tape between the series of walls 22a and the

20 series of walls 22b, other configurations of adhesive 42 are contemplated. If
double-sided tape is used, for example, it may be as wide as the distance D between
walls 22a and 22b or may cover only a portion of the distance D between walls 22a
and 22b. Alternatively, adhesive 42 may comprise multiple strips of double-sided
tape spaced from one another, or may comprise discrete segments of tape applied

25 within each component storage area 40. Adhesive 42 may also comprise 2 ring or
Bead of adhesive, or a series of spaced dots of adhesive in a circular, triangular, or
other shaped distribution. - Alternatively, adhesive 42 may be a continuous or non-
continuous strip of adhesive screen printed on strip portion 12.

The amount, type, and configuration of adhesive 42 applied to a carrier tape

30 may vary over a wide range, depending on the size and shape of the component to

be secured within a component storage area 40. In general, neither the shape nor
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PCT/ US96/ 14974 I nto new products. Carrier tapes are conmonly used
in conjunction with autonated assenbly equi pnent, where an
advancenment nechani sm automati cal ly advances the carrier tape so
that robotic placenent equi pnent can sequentially renove conponent s
fromthe carri ¥OV488%and pl ace the congenents in anot her | ocBET/B¥S/14974
such as a specific position and qrientation on a circuit_ board.

Al t hough carrier t HisPlacgment opadhesive 4%is cpucial;ja long as thg adkesive higs sufficismht ed
processes, the car ik . Lkl I ; re
the oo RSioh RERofTeotiforéi hainh e PSB! oM fedl 4B TR S G
operator, rather t Ieigese the componentsaptiesired.t Besauseadhrsive 42 prpides theprinciple t he

carrier tape. It i I d. L e I er. e used
in a conpletely rra?ﬂfa s%ﬂ/‘%@gﬁnﬁ%%ﬁégeqﬂg cf”gg?f‘faegt%ortage aredd @a? P '?Q@E%""{L‘j's
not used in coOnj unstoraga area 4O having 4 generiOdesipaintayde @skdag dtqoitinddate various

Rat her, the operator naaglaa%%‘gjenoves a_co onegt fromthe carrier tape

t hen nmanu 3PS 3G Lompaneats, In gther wopds,compaagnt staage aseps 4hpgsd nent
may be removed.  not be closely shaped HCEAREYb Aeil @ pAtilR cBMmpEitnR IR RiHigH8 Alihesive
carrier tape 10 |sé£refera ly an 15 el ongated fl exi ble tape having a

strip portion 12 déf hassufficigntadbesionte adhare theeamponents to the carrier tapeil@g Theur f ace
14 and an opposed L&agkntSF D '%99 - | Vi 14
I's the surface of car r'? gr&{hgiﬁ)ge%sg& |c§ﬂ%%errr§§ﬁ%‘%a? ‘r’r‘%%’g&ﬁe’&é‘&fe%‘da'?ﬂ
stored.’ 10 Sbe influgnoed hycthe §i2e andoveighe of theggmpemtninalbeadhygedinthaces 16

and 18 on opposite transverse §ides, of. stri ortion 12, which are
preferably parall eF°'P%°n8'§c§H’r?ﬁ°ﬁé‘?a?Ség"eﬁa'ger’ g‘?“?"i"b“%‘é‘%"?’ﬂﬁwi' CANEGMPIc| udes

at least one row ohdiebivgtheslshdiiéa TgREECImpans. Bdwever, it is preferred that the

amount of adhesive used is sufficient to secure the component in the component
storage area in the orientation in which the robot can most easily grasp the

15 component, but not such a large amount that the component is raised too high in
the component storage area for the robot to easily remove the component.

Adbhesive 42 is preferably selected to be of the type that allows clean

removal of the component from the adhesive 42, such that no adhesive residue
remains on the component after it is removed from carrier tape 10. It is also

20 preferred that the adhesive be both non-contaminating and non-corrosive to the
components. Preferred adhesive compositions for use in the present invention are
pressure sensitive adhesive (PSA) materials of the type that display sufficiently
aggressive tackiness to a wide variety of substrates after applying only light
pressure. An accepted quantitative description of a pressure sensitive adhesive is

25 given by the Dahlquist criterion line, which indicates that materials having a storage
modulus (G) of less than about 3 x 10° Pascals (measured at 10 radians/second at a
room temperature of about 20 to 22°C) have pressure sensitive adhesive properties.
More specifically, the types of pressure sensitive adhesive that are appropriate for
use in the present invention include acrylic adhesives (e.g., isooctyl acrylates),

30 rubber-based adhesives (e.g., isoprene-based adhesives), and tackified block
copolymers (e.g., tackified styrene-butadiene adhesives).



formed in strip portion 12 and extending in a row spaced inwardly from one

of the | ongi tudi nal edge surfaces 16 and 18. An optional second

row of advancenent hol es 20 nay be spaced inwardly fromthe other
of the longitudinal edge surfaces 16 and 18. Advancenent hol es 20
are typically sized and spaced to engage with a 25 speci fi c advancenent
mechani sm ( nowoséraessp. The advancenent chani sm may pcoOsSHBNAEe, for

exanpl e, one sprocket for each row of adVancenent hol es 20, where
the teeth of each spr oAlsehseﬁlilgaﬂe:Mm&ih(mlmtninqmsﬂxﬁ}etsa\sﬂduadltmwefohi er

tape 10 rd q pre hed | pcation sQ t thero otic
pl acement equi pnehgxﬁﬁ’?temlg dhasiyes °tjﬁ'c‘) e(?B’i‘?BB"}? Bﬂ‘?qrer

g??i8ggor enove COBRENEsHolynier 248 5&@1’;\5@“&0@5 stofhge modﬁlﬁPEreater than 1x 106 Pastis

PCT/ US96/ 14974  at room temperature. ThAtlfermgnlasge elastemer blogkl qopolymear may eqmaprise r om

component -r cei vi { fo??l@reéélarﬁf 8 Fr]nents of %rubﬁé&’ Elet&%rI #Q?lﬁge%ﬁ-gﬂegro? spaced

inwardly from| ong | na ge su each wal |
i s spaced an equathe_dnqﬂgsnc elaﬁtommﬁlankgopmlyinmhsédgeﬂmurw&m iddigde styrene-
however, equal spgt%glgxge/l d wal | s 22a

Wlls 22a 5 S A O P EIPYER Hire P RN EIR(RTORN S EHOEenEt { ace
16 (i.e., betweenefyleidprbpyiieblock copolymer, styrene-ethylene/butylene-styrene block
copolymer, and blends thereof.

10 Figures 1 and 2 illustrate a component 44 positioned within a component
storage area 40 on adhesive 42, as would be typical for use of carrier tape 10 of the
present invention. It is preferable that one component 44 be located in each
component storage area 40; however, multiple components 44 may be stored in a
single component storage area 40 or some component storage areas 40 may not

15 contain a component 44. It is also preferable that each component 44 is centrally
located within a component storage area 40, although a component 44 may be
offset from the center of the component storage area 40 in which it is positioned.

The carrier tape 10 may also have an aperture or through-hole 46 positioned
within each component storage area 40 that can accommodate a mechanical device,

20 such as a stylus or pin, that can be pushed through the hole 46 to facilitate removal
of a component 44. The aperture 46 may also be used for other purposes, such as
by an optical scanner to detect the presence or absence of a component within a
component storage area.

One particular embodiment of carrier tape 10 for a component that is 8mm x

25 7mm x 0.5mm is specifically described with reference to Figures 1 and 2. For
components of this size, strip portion 12 is preferably 12 mm + 0.3 mm in width, to

- conform to standards established by the International Electrotechnical Commission
(IEC), the Electronic Industries Association (EIA), the Japanese Industrial
Standards (JIS), and other similar industrial standardization bodies. Other standard

30 strip widths include 8 mm, 16 mm, 24 mm, 32 mm, 44 mm, and 56 mm. Walls 22a

and 22b are preferably truncated pyramids in shape, where the wall height is



but may be oriented at a larger angle with respect thereto (i.e., greater

than 10[err]). It - Is also preferred that each wall 22a be

| ongi tudi nally spaced an equal distance from each longitudinally
adj acent wall. Al so extending from conponent-receiving surface 14
Is a second series of walls 22b which are preferably substantiall

i dentical 10 WOYg8sd| | s 22a. V\al l's 22h3 are spaced i nwar dl y 'qugi’"”"’"
Iongitudinal edge surface 18 rally parallel thereto
(i.e., between 0 aRtFferehlulesy ')w" %rrﬂsuaelrt@ ﬁéﬁ@véhamwthwkness where thowrl ard stap | v

spaced an equal dI PbARIOA Enekf ie BrefisHly ¢ &btovgegéHmnafy:ﬂie&%s ax+ 1?034? on 12,

As with walls 22a, however, staggere@gspac fromlongitudin
surface 18 thezwall lmgtlempmﬁmbly &mmoﬂlassgmdtmmmme&m gache. ,
greater than 10) a

wal | configuration gs%{ ’gﬁ‘ﬂf rdfg'?ff%#%ﬁ “faﬁgmb AR I8P QFWE‘@ fpaegd from sach

exanpl e, walls 22aaqmnmm922@22wb&p@ﬂ9&?%ymn\t¢ﬁi&?ﬁpkdferhﬁl?e&daﬁib%fer se
di rection e carriler t%p SUC asS squar es rect ang
triangles, half ci Sﬁqﬂ@& aamf thiglness gfstrip portion 12, a'rdo%wa‘ 22318 Pfﬂf‘ﬁfél’ Praged

shape of walls 22abyadatatnewm%Wn@@rﬁ&.eﬁﬁwbﬁtrat ed in 20

Figure 2. In this enbodi nent, each wall 22a i ncludes first and second side

surfaces 26a aRwo®8 aloremoﬂmtoﬁ n@tnp.qmatrsctwgefarcmcsn alsqobeformedoalorn?,
and a top surface g 0, aces 26a and .28a
at their furthest poi ﬁ[g??ﬁcggnwf feped %g Qg'ﬁtﬁes%é insBbilation 3 H’oﬁeftﬁ%'b?'} Gy Qtfape
10. 10 compcmetits,sds dloverih Figuee 26”thpcﬁfberaaé8n)pheuddeﬂ(i>ﬁovﬁdi@gmt

strip portion 12 a e ang [err] is preferably

| ess than or equal a‘?‘@"%?ﬁ%’f‘@&aﬁs%s"é‘fﬂl‘%‘ transverse direqligh figm eitherthe first han

90 degrees. Sin | asdriés obwalls 23h BiR/SURE AGEseRSTOWAME QI@bAQ/sH%%%}ﬂI% 22 are
fromthe strip portion 12 at an angle [err], where angle [err]

preferably |ess th&ppcesd from walls 22b. émt,hiq embodoeeng mpre than om@ormvgm s;mge]arMy
al so be greater t h?srﬂeﬁ fi Pair | ¥ wall®in thet sversepcfn%i:tﬁf ) r &H%‘i’k@g”t

angle a is equal to le [err owever, g es a an
differ from &ach of cally, one component storage area is defined between each pair of walls 22a

and 22b and another component storage area is defined between each pair of walls
22b and 22c. When two or more columns of component storage areas are provided
on a single carrier tape, the multiple columns are preferably arranged paralle] to
each other with the series of walls in one column being parallel to and transversely

20 opposite the series of walls in another column. The columns of adjacent component
storage areas can share a common series of walls, such as walls 22b in 'Figure 5,
where a first column of component storage areas is located in the transverse
direction between a first series of walls 22a and a second series of walls 22b, and a
second column of component storage areas is located in the transverse direction

25 between that same second series of walls 22b and a third series of walls 22c. In this
way, three series of walls can make up two columns of component storage areas.
Alternatively, the columns. of adjacent component storage areas can each have their
own pairs of walls (not shown), such that four series of walls are required to make
up 2 columns of component storage areas.

30 Figure 6 illustrates another alternative embodiment of carrier tape 10,

comprising only a single series of walls 22a spaced inwardly from longitudinal edge

Many
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PCT/ US96/ 14974 Figure 3 illustrates an alternative
enbodi ment of the walls 22a and 22b. As shown, the shape of the
wal | s 22a when viewed in the transverse direction is generally a

hal f-circle, but could be any suitable elliptical shape. D ffering

manuf act ur i ng¥e@8HEASBwI nt s and desi gn conlgi derations (e.g., $CTASIHIIBhape
of the 5 conponents to be |oaded ‘onto the carrier tape) typically
di ctate the nost surface 16. Walla 324 commirise similari dharapigristics ty walls;22a desstibeskabowe r i er

tape. It is prefey d;egtq . . ly
the sane size an?ﬂl{slﬁgse; hgﬁ\é\‘rjeg‘r’i%%i? i%'ga'lljsne ebrog{n%eg tl?e{ﬂ%n%%ﬁg?a’il?tr%@?ﬁsﬁ{:ml | s
22a and 22b may dippbsite wallo22ac Rathentalijacent flexire inea3d on lealee side bhivalls22ai ngl e
carrier tape 10.

Each waJ |, 22a s, preferabl j.acent to
other walls 22a AT"E@EMwNRt Fm?_gﬁa‘iegs_xb’\?‘,at{'e ’°"g't“ﬂf“é'f‘gFeﬁ§5?'§7w§H¥3’gﬂ4ﬁata5 ot her
wal I's 22b i 5 the thoded iratiddisely shpbfitelwiB 204 déime cb@porieAiRorage areas 40 in e Each
wal | 22a is also preferably positioned so that at |east sone portion of

wal | 2 sepnsverse diredtipar Inhis epbpdisiente companests areplaced po pdhesive 62 wal |
22b, and nore prgfiial la%igce{lte ﬂ%‘?feﬂi“emis'ébﬁﬁfﬁi?,& éamﬁowfi‘v\% + ?e%%ttbga afo of wall

22a i s transversely opposi east ai rs of
wal | s 22a, 22b areotdetionferthecompoaemaivher?Guariarnapedifds waknd dbdin 4 indot
are transversely oppo%i1 { G 7

spaces bet wed adjﬁlglﬁ'ga t'tsstaﬂ‘it ng@?)ﬁt,\%e]?,{]%ﬂ ez‘géa"%gé%;e;ﬁ\r? é’f Qleoaéreas o
bendi ng nonent t hpaesefttifvention, comprising a first series of walls 122a and a second series of

walls 122b, wherein each wall 122a and 122b of the series of walls comprises

similar component parts and characteristics as the walls 22a and 22b described

above. However, the series of walls 122a and 122b are arranged so that no wall

122a is directly opposite a wall 122b. Rather, cach wall 122a is spaced in the

15 longitudinal direction by approximately one wall length from the next adjacent wall
122a, where a flexure line 134 is located between one side of a wall 122a and one
side of a wall 122b. Although not specifically illustrated, other configurations of
walls and spaces between walls in both the longitudinal and transverse directions are
contemplated by the present invention.

20 Figures 8 and 9 illustrate a carrier tape 10 according to the invention and
further including at least one reinforcing rib 52 extending from rear surface 15 of
strip portion 12 so as to increase the strength of the carrier tape in the transverse
direction, a feature that is particularly useful where the distance D between two
opposed walls 22a and 22b is large. It is also contemplated that the reinforcing ribs

25 extend from face surface 14 in the transverse direction of strip portion 12. The
reinforcing ribs may be formed from the strip pattern 12, such as by a

. thermoforming process, or may be separately formed and attached to the face
surface 14 or the rear surface 15 of strip portion 12. Preferably, the reinforcing ribs
are oriented so as to be substantially perpendicular (i.e., 90° + 5°) to longitudinal

30 edge surfaces 16 and 18, although they may be oriented at some other angle, or

formed so as to have an X or V shape. Reinforcing ribs 52 may extend across the



areas where walls 22a, 22b extend fromstrip portion 12, which are

therefore the preferred areas of flexure for carrier tape 10. A
flexure line 34 is thus defined as the 20 preferred |ine between
adj acent pairs of walls 22a, 22b about which carrier tape 10 wil |

flex when it is wound into a hub or reel. Flexure of carrier ¢t y be
further enhanc®® H{¥#Povi di ng notches (Rgt shown) in the stri]b“alg‘ggfl”?%ggylz
in the area.of .f] exure l.ines 34. . Flexyre lines 34
can be any vveakene&‘%éff é"ééth8?\%68?1“5’&]“%%@&"”&?%”6?@?8? fgpesding on the P and
22b, which may ei t Bffeinfére@mehehatis nGeded APRIdpsbly iR Teiafliréifgiibs Ppepositioned wal | s
22a or 22b or may be a single wall length that .is weakened i_n_sa\me way. such
as slitti Mgneath aoRpoRINhEorage 2ker AfH REOVIRINg theseipforqingribhin thegres of

ad) acent valle. © @hife fhe 34 could inhibil tht 3G of eafiRF fdp fo beABWht, Wh8lafpht! | S
22a are formed by enbossing a single wa séction to define
weakened area$s 35 litds wownl aboytathabub ofalstaragel reelg While Figurayt8rand © shome t80

carri ef ‘tape.  Thesgyeakenid 3 A3ngeRSE Bhloke SRA1GT G bl ot REnBI5R Bl

flexure |ines
10 52 may be used depending bh tieSmtoufGot4einforcement that is requiredzach wal |

22a‘in a pair of walls %Eéi stg';? gor%igr? 1i2 Icé p?&gr%ﬁg c(fmrs(t)nr}ltgd }(}%xlﬂnla v%uglgty io? suitable thin
polymeric materials including, but not limited to, polyester, polycarbonate,

10 polypropylene, polystyrene, PVC (polyvinyl chioride), and ABS (acrylonitrile-
butadiene-styrene). The polymeric material is typically selected so that the carrier
tape 10 is sufficiently flexible to be wound about the hub of a reel 206, as shown in
Figure 10. However, the material is also preferably selected so that the carrier tape
10 is sufficiently strong or rigid so that the walls 22a and 22b.do not collapse when

15 the tape is wound onto a reel.

In the preferred embodiment, the polymeric material is electrically
dissipative, and may include an electrically conductive material, such as carbon
black, which is either interspersed within the material, or is coated on the carrier
tape either before or after the tape is formed. The electrically conductive material

20 allows an electric charge to dissipate throughout the carrier tape and preferably to
the ground. This feature may prevent damage to the components contained within
the carrier tape due to an accumulated electric charge.

Carrier tape 10 is preferably unitary and may be made by thermoforming
walls 22a and 22b. The particular process used for manufacturing or fom:ing

25 carrier tape 10 is also typically selected to best suit the material and thickness of the
material chosen for carrier tape 10. More specifically, a polymeric sheet of the type
described above may be supplied either in roll form, sheet form, by continuous
injection molding, or by extrusion. The sheet is conveyed to a heater, where the
sheet is heated to permit thermoforming of the sheet. The temperature to which the

30 polymeric sheet is heated may vary widely depending on the gauge of the sheet and

the type of material from which the sheet is made. The walls are then



that pair of walls by a distance Din the transverse direction of carrier
tape 10. The distance Dis typically determ ned by the w dth of
conponents that are to be transported on that carrier tape 10. 5
Mul ti pl e conponent storage areas 40 are spaced along the length of the
carrier tape 10, wherein each conponent storage area 40 is preferably

defi ned wo oThgdsween a wall 22a, a | 22b, and adj acengctihsdsmdoes | | nes
34. By changing the position, orilentation, spacing, and size of

wal I's 22a and 22bthemToraia by drdwikgX®e heated polymenarsm'swﬂﬁ alteyorlesde forgned t o
conformto the size and shape of the conponents the are i ntended

to receive; howev¥illstethe %ﬁqudrs@eaad/ehmg t W‘H’@GXSV“PW&P%S&E@@HYP’“ y
[nvention s thal cdbieluafl o SOURERSRAeRM ¥ HfiRicRIP folfaified O FRE éﬁn&q%&

accommodat e conponents 0 y varying sizes and apes se it
is pr ef etherebe subjected eotheri prhcessing steps) stcn gsaptanbing zbraneerrynemler t han

component s St or ogtPHEttissstont SPHRUERE St te i, WL R} iRl (O 11

The carrier tape reQuidntentsiofchetasess an adhesi ve or adhesi ve portion 42

positioned within each CO ent storage area 40 for securing conponents to
t he carrier t4 ngI)UQ]Y’\MPTeé‘W Qmay pe a tapgcompased ot separate wall 55 o

singl e adhesi ve S{thjcfures attached to Pa@@kdrfaﬁ!eﬂgﬂﬂe Eﬂﬁeﬂtﬁﬁwtﬂe%allg hﬁyﬁ@r rier tape
bet ween the series of walls 22a and the series of walls” 22b, other

configurations of attaghestovke oameame@mmehmvma@achmmt method, such axadhesivelsi ded
tape i s use for [ w de as the distance D between
b W& mc‘anJ@RJBQ esébs.

wal I s 22a and 22b may cover a portion of the distance D between
wal | s 22a ancit iﬂ’o:theﬁxluhéarstmd thet qdhemmesnayd:ezhaphm)xo cariprtape] 0

multiple strips of do | e-si de a aced rom not her, or
may conprise di scPuM8 g"éﬁﬂﬁ"’f“ff g%f’“‘f‘ﬁﬁ’éusaﬁ? ‘F@&ﬁg? may ea%"?ﬂl“r?alétﬁ’éh
conmponent st or agesephrate prbcesy\d1RAg ¥Ethdprodess edciR befdR@Ednidnants hid@laced in

bead of adhesive, .or a series of spaced dots of adhesive in a circular,

triangul ar, or the °°’“P°'19E‘h%?m§?1%[6§d‘ di stribution. Alternatively, adhesive
42 may be alscontl NUOUSFi@dre 10 Mllustrates loading carrier tape 10 with components 202 by a

loader 204 as the carrier tape 10 passes by the loader 204. As shown, components
202 are preferably placed on carrier tape 10 between walls 22a and 22b in the
transverse direction and between adjacent flexure lines 34 in the longitudinal
direction. The loaded carrier tape may then be helically wound about a reel 206 for

20 storage and transporting. The formation and loading steps associated with carrier
tapes are generally known in the art, and are therefore not described in further detail -
herein.

Figure 11 shows a fragmentary view of the reel 206 with the front face of

the reel 206 partially broken away to better show carrier tape 10 loaded with

25 components 202 and helically wound. When components 202 are positioned
between walls 22a and 22b in the transverse direction and between adjacent flexure
lines 34 in the longitudinal direction, these components 202 are prevented from
contacting adjacent windings of carrier tape 10 by the walls 22a and 22b. For
example, one component 202’ is shown as being positioned between one pair of

30 - walls 22a and 22b, where the walls 22a and 22b are higher than the height of

component 202°, Because the lowest bending moment of carrier tape 10 is at



continuous strip of adhesive screen printed on strip portion 12.

The anpunt, type, and configuration of adhesive 42 applied to a carrier
tape 30 may vary over a w de range, depending on the size and shape
of the conmponent to be secured within a conponent storage area 40.
In general, neither the shape nor WD 97/ 18580

PCT/ US96/ 14974 WO97/18580  t he pl acenent ofyadhesive 42 is crucPGUS%E9dng
as the adhesive has sufficient adhesi on to secure conponents
within the conponefexuse tiresdd, carries tapg 40 typisallyfiexes aboypthese flexure lings:34-onscithet, o

conponents as desi ggdof WREFIE SnfSICHhilEiné ally 2241208 528 MEinfaid tHEt Bliginal shape.

means for retaini n%#gorrponents I n conponent storage areas 40, a Single
conponent 5 onghgralls 22eand(22h do inattypicajlyrdeform when icamientape Heisywuadt o
acconmodat e vari ou S . ' - er

wor ds, conponent s?%oruéagoraerséog}se%@qﬁgté%noq‘“%z%ﬁhr%ggggggg‘%gvgf%&gﬁg ed or
Si zed to recei ve pasrtierctapal0. CThetopanfase ofswdlle 20a ami 228 vestastahe surface of carrie?2 has
suf ficient adhesion tqgadhere t he corgonent,s to_the carrier t

e q The
amount of adhesi ve'8P$ 10 2RPOSHF the sompenent-recaving sypface when cartiertaps 10;iyhelically, o
and may 10 b roliid, lthepetyPreviRitingtOmpbireat 200 foRi Dhtackig SubfqGaRNAPRE t O

be adhered in the | conponent storage areas 40 (i.e., |arger,
heavi er conponent s Widingsof easierdanediOe adhesi ve than snall er,

lighter conponents). HOMRYfhded! chrriertaBt mbfbd £5hshStidd dnifie reel 206 to the location

10 where the components 202 are to be removed, such as automated assembly
equipment, where an advancement mechanism automatically advances the loaded
carrier tape for removal manually or by robotic placement equipment. As illustrated
in Figure 12, carrier tape 10 is unwound from reel 206 by an advancement sprocket
208 to move the carrier tape 10 toward robotic placement equipment 210. The

15 . robotic placement equipment 210 removes each successive component 202 as it
reaches the desired removal point by any known removal method, such as a vacuum
pick-up device, and may then place the component 202 on a particular location on a
circuit board or some other desired location. In most cases, it is preferable that
adhesive 42 remains on carrier tape 10 upon removal of the components 202, rather

20 than transferring onto the component, so that components 202 are not contaminated
by adhesive residue.

The carrier tapes of the present invention are particularly useful in the
electronics industry for transporting and delivéring surface mount electronic
components such as memory chips, integrated circuit chips, resistors, connectors,

25 microprocessors, capacitors, gate arrays, and the like. However, the carrier tapes
may be used to transport other components such as small springs, clips, and the
like. _

The present invention has now been described with reference to several
embodiments thereof. It will be apparent to those skilled in the art that many

30 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



amount of adhesive used is sufficient to secure the conponent in the
conponent storage area in the orientation in which the robot can
nost -easily grasp the 15 . .conmponent, but not such a |arge anount that
the conponent is raised too high in t he conponent storage area for
the robot to easily renove the conponent. Adhesive 42 is
preferably sev@et/mdsst o0 be of the type fhat allows clean PCT/USY@W@mVal of
t he conponent fromthe adhesive 42, suh that no adhesive residue

remai ns on the cadimiedbytheafri@tres Hescibedhereis Bulf onbybeastiutuces detfibed ) thet | S

al so 20 preferred thas,the adhesive be both non-contam nating and
non- corrosi ve t o }gnguage of the claims gdheequivalentsof thase stgIckiMefesi ve conpositi ons
for use in the present invention are pressure sensitive adhesive
(PSA) materials of the type that display sufficiently aggressi ve
tackiness to a wide variety of substrates after applying only |ight
pressure. An accepted quantitative description of a pressure sensitive
adhesive is 25 gi ven by the Dahl quist criterion |line, which indicates
that materials having a storage nmodul us (G of |less than about 3 x
10[err] Pascals (neasured at 10 radi ans/second at a room
tenperature of about 20 to 22[err]C) have pressure sensitive adhesive
properties. More specifically, the types of pressure sensitive
adhesive that are appropriate for use in the present invention

i nclude acrylic adhesives (e.g., isooctyl acrylates), 30 r ubber - based
adhesi ves (e.g., isoprene-based adhesives), and tackified bl ock

copolynmers (e.g., tackified styrene-butadi ene adhesives).
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Al'so useful in the invention are certain non-pressure sensi ill!m!-ﬂu“\muﬁm“ I“l
(non-- PSA) materials. Useful adhesives of this typ .
t her nopl astic el ast oner bl ock copol ynmer and pref er abI y have a
storage nodul us greater than 1 x 10[err] Pascals

tenperature. TROYM8F8%opl astic el ast onelgbl ock copol yner may E%%?%Qé”%
segnents of styrene and segnents of a rubbery el astonmer. Specific exanples
of t hermopl astic el astomer bl ock Q¥MSners useful in the

i nvention include styreff-embodiments forWhith SARIERGRPHbERG o?g)ﬁ{lﬁ’éé‘é‘ isifmkd are
copl oyner, styrene-ethel ene/ propyrene styrene- hyl"ene/ pr opyl ene
bl ock copol ynmer, sdefinedas-folldwst ene/ but yl ene- st yrene bl ock

copol ynmer, and bl ends tjhere gg il rate a
conponent 44 positioned ' w t%nn&og'g%tg%gﬂ%ﬁfamermﬁ%mﬁfs ?@ g eaémpélt

adhesi ve 42, sas woednthohents, yhei cattler fapé havirgy Dlengthafid omprising: 10 of the

present invention. It is preferable that one conponent 44 be ]| ocated in

each conponent® SHRPOIHRN comprising a cappRReat-recsfving sysfage and dysiand: s 44
may be stored in agecond lon md,awggé@sumgggonent storage area 40 or sone
conponent storage areas F not contain a conponent 44. It is

al so preferabl e that eaniurwnpﬁwdlwmdms fromythe egmppnent-receiving sudfaest tetveent hi n
a conponent storagg, Fs?ﬁnadsgwnﬁllé&ﬂy&nal%%&Om&ggﬁd &de Vﬂﬁ%hgfgt““d‘"alyoaé?"{g()f fset

fromthe center of t e conmponen orage- area I oned.
The carrier Wape 1memexahpn;)amhve an aperture or through-hole 46 posi ti oned
wi t hi n each conponent sto %e ar eg 40 t hat cg{i] acconmpdat € .a hani cal

devi ce, 20 such 03 "§Pﬁ§‘ STStbPﬁ“m’f'ﬁ °88‘HP‘H§“‘p{S‘§?1‘€Bg? tigh the

hole 46 to facili tisetwesn@bRYstlone of the pluralifif of vall9 BRICHHR 1BF tidSirst ki@ sekpRd t ure 46
may al so be used for other purposes, such as by an optical scanner

to detect the presingitndgal edge Bitheesof o conponent within a

15 2. The carrier tape of claim 1, wherein each wall of the plurality of
walls is adjacent to and aligned with another wall of the plurality of walls in a
longitudinal direction of the tape.

3. The carrier tape of claim 1, wherein the plurality of walls comprises
20 at least one pair of walls, wherein each pair of walls comprises a first wall adjacent
to the first longitudinal edge surface and a second wall adjacent to the second

longitudinal edge surface.

4. The carrier tape of claim 3, wherein a first pair of walls is adjacent to

25 a second_pair of walls along the length of the carrier tape.

5. The carrier tape of claim 3, wherein at least a portion of the first wall
is transversely opposite at least a portion of the second wall, the carrier tape further
comprising at least one component storage area defined between the first wall and

30 the second wall of the at least one pair of walls in the transverse direction.
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conponent storage area. One particular e |

carrier tape 10 for a conponent that is 8 mMmm x 25 7:8@“%&“"‘“”"““‘
speci-fically described with reference to Figures 1 and 2. c LM s x
conponents of this size, strip portion 12 is preferably 12 mm 0.3 nmin '

width, to ~conformto standards established by the International
El ect r ot echni wa 9748811 SSi on (1 E&) , the El ectroni c |rahmsosiieg4
Associ ation (EIA), the Japanese Industri Standards (JI'S), and

other simlar industri@l stTPhedsriei @pé ofulaidgivherein@hdfinst wilboftacttpaof
strip widths include.8 16 Mm 2 32.mm 44 and 56 mm. Walls 22a
and 22b are pref eW§EI’§/°‘?¥Lﬁ%'HFWW$éYﬂmFCP§ eggh @HQ@E’F%&'&’@H@%’TBCM- ght
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PCT/ US96/ 14974 preferably | ess than or equal to 6.5 nm the wall
t hi ckness where the wal-l arfdeserrieptape of claim 3, wheseinithgadhesive is betpieed the dinsty
equal to or cgreat é'ﬁé | rJ lon 12, t he
wal | Iengthsi S prg lera F@g%&éﬁ%f&ﬁgéé,l&gtnﬁﬁtphgog%él?s’es [err] and [err] are
each approximately 84 degrees. Each wall 22a, 22b is preferably

spaced fromeach 5 a;jr; acent wall_.22a, 22 respectivye b

di stance that is pref e§‘ab| he SATKEr tage Bq'C%a‘m >, fi é”f° %P‘Pﬁﬁ%ﬁ‘éﬁw
thi ckness of st ri grip pbitioR, wherein SieGoRICHositidhéd within tife ableBSt dhe BbpsHRac ed
by a distance D of 9 mmor |ess fromeach wall 22b.

storage area.
10
9. The carrier tape of claim 5, wherein at least one of the component
storage areas contains a component.
10.  The carrier tape of claim 1, wherein the strip portion further
15 comprises a means for advancing the carrier tape by an advancement mechanism.
11.  The carrier tape of claim 1, wherein the carrier tape is electrically
dissipative.

20 12.  The carrier tape of claim 1, further comprising at least one
reinforcing rib, wherein the at least one reinforcing rib extends in a transverse
direction of the carrier tape.

13.  The carrier tape of claim 12, wherein the at least one reinforcing rib

25 extends from a surface of the carrier tape opposite the component-receiving
surface.

14.  The carrier tape of claim 12, wherein the at least one reinforcing rib
is generally perpendicular to at least one of the first and second longitudinal edge

30 surfaces.
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Two or nore colums of conponent storage areas can al so be f
the length of carrier tape 10 to facilitate the transportati " : ﬂﬂ“ﬂa}”"l
S *

one row of 10 conmponents, as shown in Figure 5. This c
acconpl i shed by providing an additional series of walls 22c
spaced in the transverse direction fromeither the first series

of walls 22a aMQ¥/1888e first series of wgfls 22b. As shown, PEIVP634874 51

spaced fromwalls 22b. In this enbodi nent, nore than one conponent storage
ar ea i s definbY beFhesermieptape of ¢laims wihereinthe fiest walkpEthe pidgast one
direction of the c %Qﬁﬂ st orage
area i s defined be?%gﬁ{’%ﬁgzs?;eg?i&@%ﬂmldﬁowg@i{lb&&uhm &Egﬂgﬂ% %:I anot her
conponent storage ascend wall dfthe atdehsberepairof walltis gerierailg fpamali¢lts the second 22D
and 22c. Wen two % malc‘?%gu s _of conmponent storage areas are provided
on a single carrier tape, t 1€ ple colums are preferably arranged
parallel to 5 each other with the series of walls in one colum
being parallel to and transversely 20 . opposjte the series of walls in
anot her col um. The col S 'chamea@eﬁpf%wﬂ@wgﬁf@mtheadheswelgw%tg@%sf eas
can share a commn,gpklesnp! walls, such-as walls 22b in Figure 5,

where a first columm of conponent storage areas is |ocated in the

transver se direction between a first series of malls 22a and a
second series of malls e of onent
storage areas is |ocat ed in ﬁﬁ%mﬁeﬂa ?/8?%%’“3 ?’ggrtgllngﬁeg 1€ artiét WeRn t hat

sanme second 3®ri esunifarympé.s 22b and a third series of walls 22c. In this
way, three series of walls can nmake up two col ums of conponent storage
ar eas. Al ternatively, the colums of adjacent conponent storage

areas can each have theig.  The camerﬁ\ﬁ@ommﬁlsl %efeﬁdthéca{rﬂ&ttap%h@waﬁnd abeGh
that four series of walls are required to nake up 2 col ums of

conponent storage theggee of3geel. Figure 6 illustrates another
alternative embodi nent of carrier tape 10, conprising only a
single series of walls 22a Xnaced i nwardly fromlongitudinal edge

15 elongated flexible carrier tape for advancement by an

advancement mechanism and for transporting a plurality of components, the carrier
tape having a length and comprising;

a strip portion comprising a component-receiving surface, first and second
longitudinal edge surfaces, and a means for advancing the carrier tape by an

20 advancement mechanism;

a plurality of wall pairs extending from the component-receiving surface
between the first and second edge surfaces, wherein at least one of the plurality of
wall pairs comprises a first wall and a second wall, at least a portion of the first wall
being transversely opposite at least a portion of the second wall, and wherein the

25 first and second walls of at least one of the plurality of wall pairs are adjacent to the
first and second longitudinal edge surfaces, respectively;

a plurality of component storage areas provided on the component-receiving
surface wherein at least one of the component storage areas is defined as the area
between the first wall and the second wall of at least one of the plurality of wall

30 pairs; and
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surface 16. Walls 22a conprise simlar characteristics to waldscZZa n s =
descri bed above with respect to Figures 1 and 2. In this

enbodi nent, there are no walls transversely - opposite walls 22a.
Rat her, adj acwolorAassexure |ines 34 on either side of walls 23xT/US96/14974
defi ne conmponent storage areas 40 in t Heé | ongi tudi nal direction, while

wal | s 22a and 5 dnwhesivean trleasc oy of the/plaraly F témpailehtstatage dledsifoe
conponent storage are F 40 i.n the transverse diregtion. In this
enbodi nent , conpowgﬁf"gyaﬂ“é“*ﬂ‘l‘%ﬁ:@?‘ﬁ?ﬂe’&ﬂ%&eic\‘?@pﬁ‘!"’“ﬂm‘““g SuACEween adj acent

flexure lines 34 so that walls 22a can provide at |east parti al
protection for the conmponents when carrier tape 10 is wound about a hub.
Figure 7 illustrates a#bt heFhegnivierifapenfclaim iShwhersinthegarerepefiegesof t he 10

present invention | SJ ' I I cond
Ceri oo of o rafyERAY BlBfening hisEboribt chtes s 0 1A 50aBRE sl 0
series of walls cconydneststoragearea. sim | ar conponent parts and
characteristics as the walls 22a and 22b descri bed above. However,
the series of walls 122a and 122b are arranged so that no wall

122a is directly opposit.e armhheaﬁgbof&ahwWh&eﬁhhefﬁkﬁerWasl%auxﬁ%%ﬁd in

the 15 | ongi tudi nal direction by approximtely one wall length from

t he next adj acent thegpre of areel. 122a, where a flexure line 134 is | ocated
bet ween oneyside of a wall 122a and one side of a wall 122b.
Al t hough not specifically illustrated, other configurations of

22. A method of loading components into a carrier tape for seriatim
delivery by an advancement mechanism, comprising the steps of:

(a) providing an elongated flexible carrier tape, the carrier tape |
comprising;

15 a stnp portion comprising a component-receiving surface and first and
second longitudinal edge surfaces;

a plurality of walls extending from the component-receiving surface between
the first and second edge surfaces and extending longitudinally along the carrier
tape; and

20 an adhesive on at least a portion of the component-receiving surface
between at least one of the plurality of walls and one of the first and second
longitudinal edge surfaces; and

(b) placing at least one component on the adhesive.

25 23.  The method of claim 22, further including the step of winding the

catrier tape around a core for storage and transporting thereof.

24, A method of protecting components on a carrier tape wound about
the hub of a reel, the method comprising the steps of:
30 providing a carrier tape comprising a strip portion having a component-

receiving surface, a rear surface, and first and second longitudinal edge surfaces, a
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wal | s and spaces between walls in both the longitudinal and tr
directions are contenpl ated by the present inventi i“niﬂﬁmiﬁu"uw“l
Figures 8 and 9 illustrate a carrier tape 10 according to the' _ *
further including at |east one reinforcing rib 52 extending fromrear

surface 15 of - strip portion 12 so as to increase the strength of

the carrier taP®VA8Bhe transverse 3 direction, a featR{T@&PHI4 s
particularly useful where the distance bet ween two opposed wal | s
22a and 22b is | arpjeralityiof walisextending fromvthé compbnestareceiving sudface betweanghe fings 25
extend fromface syf i, s I | ' [ oLLlon

12. The bl B el ok SRS ety n byl o BT )
such as by a tape, and dreadivesiveromi an lpagt aqoeticn, of dlte compotent-serpivingtsetfycel or ned

209, LIS 0 LG ey o b ST s S Bo  tR ,01
so as to be subst abhgirlding edges suefaciscul ar (i.e., 90[err] [err] 5[err]) to

| ongi t udi nal 30 edge surfaces 16 and 18, although they may be
oriented at sonme ot her PiGHgat legst one component onghegdhesive; 8l t 0 have an X or V

:SLgape- Rei nforcing ri b%ﬁﬁnﬁﬁXcﬁﬁE@%%&&@?Rgﬂ;gﬁa reel 50 as to provite gé{u\l}ﬁxyg of

entir
the carrier tape ofcamieytape pindingsn t her eof, dependi ng on the anount

wherein the plurality of walls in one winding engage the rear surface of the

10 strip portion in an adjacent winding to protect the at least one component from

contacting the rear surface of the strip portion of the adjacent winding.
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of reinforcenent that is needed. Preferably, the reinforcing ribs are

positioned beneath a conponent storage area 40; providing the
reinforcing ribs in the area of flexure line 34 could inhibit the
ability of the carrier tape to bend when, for exanple, 5 it is wound

about the hub of a storage reel. Wiile Figures 8 and 9 show two

rei nforcing ri P9%185er conponent storage area 40, any numberPyUS96/14974
reinforcing ribs 52 may be useg/ﬁepending on t he anount of

rei nforcenent that is required. The strip portion 12 is
preferably constructed froma variety of suitable'thin pol ymeric
materials including, but not limted to, polyester, polycarbonate, 10
pol ypr opyl ene, pol ystyrene, PVC (polyvinyl chloride), and ABS
(acrylonitrile- but adi ene-styrene). The polyneric material is
typically selected so that the carrier tape 10 is sufficiently
flexible to be wound about the hub of a reel 206, as shown in

Figure 10. However, the material is also preferably selected so that the

carrier tape 10 is sufficiently strong or rigid sodﬁgat the walls
22a and 22b do not col |l apse when 15 the tape is ‘ a reel.
In the preferred embodi ment, the pol yqgeric materiaktis egfctrically

di ssi pative, and may ingjude ﬁn el e i cal |y @ondul e
car bon bl ack, Which 1 s either™ntersPexsed w
I s coated on the carrier\S I't her bef’Ore

terial, such as
t he naterialz

or

formed. The electrically 20
charge to dissipate througho
the ground. This feature nmay
within the carri&
Carrier tape 10 is prefpLab
wal | s 22a and 22b. The pa
25 carrier tape }f |
materi al and thickness
More specifically, ap
may be supplied eith&; [
-

selectzg t g
al cig9seq
enlype ®

form by cd




i njection nolding, or by extrusion. The sheet is conveyed to a heater,

where the sheet is heated to permt thernmoform ng of the sheet.
The tenperature to which the 30 pol ymeric sheet is heated may vary

wi del y dependi ng on the gauge of the sheet and the type of
material fromwhich the sheet is made. The walls are then

97/ 18580 WO 9718580 16 PCT/US96/14974

PCT/ US96/ 14974 t her nof or mred by @fawi ng the heated pol yneric sheet
with a die or dies to form walls to the desired size and shape.

The thernofornmed carrier tape is then pically oog
polymeric material is sufficiently splidified. /ihe Cjz
t hen be subjected to ot hger—pteecess n e -
hol es 5 al ong .
particul ar functi offfi~F=sapmy=staeiii S e e e e e e s e

Al ternatively, carrier oot oo docboil bk Lofoladc vaagl
structures attached to face surface 14 o he carrier tape. The walls nmay
be attached to the carrier tap J4y known attachnent et hod,
such as adhesively, 10 40 by ul trasodni c bondi ng processes.

It is further understood that jadhesive 42 may be applied to ggzﬁey tape 10

cooled until the
rq%r t ape may
Reh advancenent

ol o 0 O [’ e




during the process of formng walls 22a and 22b, or may be applied in a

| at er, separate process, as long as that process occurs before
conponents are placed in t he conponent storage areas 40. 15
Figure 10 illustrates loading carrier tape 10 with conponents 202 by a

| oader 204 as the carrier tape 10 passes by the | oader 204. As shown,
component s WO 97/185802 are preferably placed on carrier tape"q@”%’é“t'ﬁ?één

wal I s 22a and 22b in the transvéfke direction and bﬁémeen adj ggent
flexure lines 34 in the |ongitudinal direction. Theg oadg?ng i er
tape may then be helically mound abom:&2ree| 206 for 20 age and

transporting. The formatj
tapes are generally kno
further detai
fragmentary view of the ¢
206 partially brokgn away ﬁ«
conponents 202 an el | cal¥ f”
between wal | s 22a hnd 22bf-ies
flexure | Tnes, 87
202 are prevented 9r gp HEre P —e :
tape 10 by the walls 22a and 22b. Fg?f exanpl e, one conponent 202
I s shown as being positioned betwee Jggai r of 30 wal,l s 22a and
22b, where the walls 22a and 22b are higher than the heigh d0

conponent 202'. Because the | owest bendi ng nonent of carr#er tape 10 |s at

el N[\ [\

PPy

22a,22b
34

" AL
gh'&iav « ’
t.» QL‘)11‘3' 'lv““ :,'
AP ANL I tc;.‘v T
‘ w,;‘ “ﬁ.‘i"‘vldl'(.‘.q.t,(.¢
‘» Q 4 Poas (‘J
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PCT/ US96/ 14974 flexure lines 34, carrier tape 10 typically flexes
about-these flexure lines 34 on either side of walls 22a and 22b,

while the walls 22a and 22b naintain their original shape.

Al t hough wal l's 22a and 22b do not typically deformwhen carrier taEe 10 IS

wound VOHUISS8 core, sone defor matl on of walls 22a an
occur when winding 5 carrier tape 44d. The top surface of walls 22a
and 22b contact the surface of carrier tape 10 opposite the

conponent -recei ving surface when carrier tape 10 is helically

wound, thereby preventing conponent 202 fronlcontactin% subsequent,

adj acent wi ndi ngs of carrier tape 10. The | oaded
carrier tape may be transported on the reel 206 to the/l ocation 10

where the conponents 202 are to be renpbved, such as & pat ed assenbly

equi pnent, where an advancenent nechani sm autonati cal hdvances the | oaded
carrier tape for renoval nanually or Eé éq’%mtl c pl acqjrefif equi pnent. As
illustrated in Figure 12, c8ER tape 10 i 9 j,ound fromreel 206

by an advancenment sprocket 208 .t,0 A4 er tape 10 toward
robotic placenent equi pnent éhg. Dot | tement equi pment 210
renoves each successive conp o i s s the desired

renoval point by any known renoye LEAvL ; "
pi ck-up device, and may then p ace the c 3, Okt i cul ar

| ocation on a ci rcui gcation. In
nost cases, it is preferabl d esive 42 remalns on carrier
tape 10 upon renoval of t rjat t han
transferring onto the conpofegt, so that conp:negigépnlzére not

cont am nat ed by adh ve re ue.
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arrays, and the like. However, the caIABRMSt apES] Abstract  : pap¢d hem.us@dgdda. ...,
transport other conponents such as small_ sp spri ngs—clips.—and the

i ke. The embpHimapt cfoe mhidhraneerclugive Reaperywr pariesddsdaimsddra t h
reference to g ﬁ'l" enbodi ment's thereof .1t will be apparent to
t hose skill (98 ats BIYY that many 30 changes can be made to the

embodi ment's descri bed 4y Ef&ﬂg&;&'e}ﬁ@fﬁlé Q:grrerr%hé 8r transportm conaligf ofhe

i nventi on. Hence, the scope®o resent vention shald not b€
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a plurality of walls extending from the component-receiving surface
between the first and second longitudinal edge surfaces and extending

longitudinally along the carrier tape wherein each of the walls comprises a top
10 o _
surface spaced from the component-receiving surface, and wherein the top surface

of each of the walls is spaced from the top surface of each adjacent wall in a
longitudinal direction of the tape ; and
an adhesive on at least a pomon of the component-receiving surface

between at least one of the plurality of walls and one of the first and second

15 longitudinal edge surfaces.

2. " The cam'e'l; tape of claim 1, wherein each wall of the plurality of
walls is adjacent to and aligned with another wall of the plurality of walls in a
longitudinal direction of the tape.
20
3. The carrier taﬁe of claim 1, wherein the plurality of walls comprises
at least one pair of walls, wherein each pair of walls comprises a first wall adjacent
to the first longitudinal edge surface and a second wall adjacent to the second
longitudinal edge surface.
25
4, The carrier tape of claim 3, wherein a first pair of walls is adjacent to

‘a second pair of walls along the length of the carrier tape.

5. The carrier tape of claim 3, wherein at least a portion of the first wall
30 is transversely opposite at least a portion of the second wall, the carrier tape further
comprising at least one component storage area defined between the first wall and

the second wall of the at least one pair of walls in the transverse direction.
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E:LAI MS The enbodi ments for which an excl usive property Y '
clained are defined as follows: 1. Anyglongated flexible ﬁmm wm ilgﬁ'”ﬂ“'
] S *

for transporting a plurality of conponents, the carrier tape
| engt h and conpri si ng: a strip portion conprising a

conponent - recei vi sur-f@é:&nq&qaﬁ SEdaifn v the RRAVAILGH dagh pAFeL

surfaces; a plurality of walls extending fromthe conponent-receiving
surface bet wagilistihefféet o thadecvad ovull dfead paidofhedllsénl de tsans¥easedireghon.

extending longitudinally along the carrier tape, wherein each of the walls
conprises a top surface spaced fromthe conponent- receiving surface, and

wherein the top sujfacepnof f 2 f: QRsiSur face
~of each adj acent vu\{/all [ hea"“ﬁzﬁgfé%u%'f%zi“\%H“gfc"'t"f%‘%'%gﬁgsﬂ ﬁe’g ?%})vtg?r?ghtﬁd 8 an

adhesi ve on afall #@%he fecBRd Waldof e z&m&sp&fégﬁnfdﬂw‘ﬂle.cei ving surface between
at | east one of the plurality of walls and one of the first and second

| ongi t udi nal edge surfaces.

8. The carrier tape of claim S, further comprising a hole through the
strip portion, wherein the hole is positioned within the at least one component
storage area.

10

9. The carrier tape of-claim S, wherein at least one of the component

storage areas contains a component,

10.  'The carrier tape of claim 1, wherein the strip portion further

15 comprises a means for advancing the carrier tape by an advancement mechanism.

11.  The carrier tape of claim 1, wherein the carrier tape is electrically .

dissipative.

20 12.  The carrier tape of claim 1, further comprising at least one
reinforcing rib, wherein the at least one reinforcing rib extends in a transverse

direction of the carrier tape.

13.  The carrier tape of claim 12, wherein the at least one reinforcing rib
25 extends from a surface of the carrier tape opposite the component-receiving

surface.

14. ' The carrier tape of claim 12, wherein the at least one reinforcing rib
is generally perpendicular to at least one of the first and second longitudinal edge

30 surfaces.
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2 ) "I'he c-arri er tape of claim1, wherein each wall of the pl
wal I's is adjacent to and ali gned wi t h andther vvaII of the pllmmimm I“""II””"I
walls in the longitudinal direction of the ta 3.

claim1, wherein the plurality of walls co r| ses at Ieast one a| r
wal |'s, wherein eachSpai Thefamiar tage o6pipim 3.0¥ getmtheﬁrswll Oéﬂjeééé‘ﬁﬁt Q"G the

| ongi tudi nal -GG ar wEE g Rl io S BT Breltiiioe SR E R e 3R e, o o
first pair of sapghd wall %fﬁﬁla@%@ﬂtoﬁc%aﬁ' oT QNS & g&ae:raupbaamémé til @Béhd he | ength

of the carrier tape. : he carrier tape of claim3, wherein at |east a
portion of thbngmuchmalndgdsur&cd:ransversel y opposite at |east a portion of
the second wall, the carrier tape further conprising at |east one conponent

st oragedarea def| ned between the first wall and the
16.  The carrier tape of claim 1, wherein the adhesive is a continuous

adhesive strip.

17.  The carrier tape of claim 1, wherein the flexible carrier tape is a

10 unitary tape.

18.  The carrier tape of claim 1, wherein the carrier tape is wound about

the core of a reel.
‘

15 19.  An elongated flexible carrier tape for advancement by an
advancement mechanism and for transporting a plurality of components, the carrier
tape having a length and comprising :

a strip portion comprising a component-receiving surface, first and second
longitudinal edge surfaces, and a means for advancing the carrier tape by an
advancement mechanism ;

2 a plurality of wall pairs extending from the componen't-receiving surface

between the first and second edge surfaces, wherein at least one of the plurality of

wall pairs comprises a first wall and a second wall, at least a portion of the first wall
being transversely opposite at least a portion of the second wall, wherein the first
and second walls of at least one of the plurality of wall pairs are adjacent to the first

25 and second longitudinal edge surfaces, respectively wherein each of the walls
comprises a top surface spaced from the component-receiving surface, wherein the

| top surface of each of the walls is spaced from the top surface of each adjacent wall
in a longitudinal direction of the carrier tape ; _

a plurality of component storage areas provided on the component-receiving

3 surface wherein at least one of the component storage areas is defined as the area
between the first wall and the second wall of at least one of the plurality of wall

pairs ; and

This Sheet Has Been Re laced
[i AMENDED SHEEF

[N




o~
v

- 20 - second wall of the at |east one pair of walls in at
direction to the |ongitudi nal edge surfages. 6. The carri ﬂmﬁmﬂﬂuu aﬂlm
5, further conprising a hole through the strip portion,

positioned within the at |east one conponent storage ar ea 7. The carrier

tape of claimb5, shadhesive inhee laakt dreasfithoplaralion@fuoaiponsitstargge aegafoeont ai Ns a

~ conponent . he c rrier tape of claim3, wherein the first wall of
each pair ofre%é?alb jtigc fizgépmpmtmewsc@awnaewwwg 8g&¢epair of walls in

a transverse direction to the |longitudinal edge surfaces. 9. The
carrler tape of claim3, wherein the adhesive is between

20.  The carrier tape of claim 19, wherein the carrier tape flexes
5 transversely between the first component storage area and an adjacent second

component storage area.

21.  The carrier tape of claim 19, wherein the carrier tape is wound about |

the core of a reel.
10

22. A method of loading components into a carrier tape for seriatim
delivery by an advancement mechanism, comprising the steps of:

(a)  providing an elongated flexible carrier tape, the carrier tape
comprising: '

15 a strip portion comprising a component-receiving surface and first and
second longitudinal edge surfaces:;

a plurality of walls extending from the component-receiving surface between
the first and second edge surfaces and exteriding longitudinally along the carrier
tape; and

20 an adhesive on at least a portion of the component-receivirfg surface
between at least one of the plurality of walls and one of the first and second
longitudinal edge surfaces; and |

(b)  placing at least one component on the adhesive,

25 23.  The method of claim 22, further including the step of winding the

carrier tape around a core for storage and transporting thereof.

24. A method of protecting components on a carrier tape wound about
the hub of a reel, the method comprising the steps of:
30 providing a carrier tape comprising a strip portion having a component-

receiving surface, a rear surface, and first and second longitudinal edge surfaces, a
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the first wall and he second wall of the at |east one pair o _

. The carrier tape of claim3, wherein thesirst wall of the a“lmuullmuﬂmullll
pair of walls is generally parallel to the first |ongitudinal *ed§e 'sur¥acde *
and the second wall of the at |east one pair of walls is generally parallel-
to t he secongluralityiof wallnedteralingefremthacsmponeitirecdiviag carfadedretwemmahefirscl ai m 1,

wherein the strip portion further. conprises a nmeans for advanci ng the
carrier tape%s‘%ﬁ"‘SM‘é@ﬂéﬁﬁgmﬁﬁ a7y extenging lopgitudnally along Higecagierc| aj m

et e oSl iAol 8 LS R AR e i o2
each rib ext pexthen Bt least oad 67 the pluralitly @€ Wal$artf odd T thafifst &d $eapRd
5 longitudinal edge surfaces;
placing at least one component on the adhesive; and
- winding the carrier tape about the hub of a reel so as to provide a plurality
of carrier tape windings,
wherein the plurality of walls in one winding engage the rear surface of the

10 strip portion in an adjacent winding to protect the at least one component from

contacting the rear surface of the strip portion of the adjacent winding.
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ape. 17. The carrier tape of cIa|n11

- 2t -5 14, The {aRERLACEMENE SHEEE) i
perpendlcular to pt}least one of fh
surf aces. 15. Thejcam ey mge pf |
continuous adhesiyejstrip. 16

flexi bl e gpitmer {ape—ift—aunit
wherein the caryi gr .tape i s wound out the core of a reel

el ongat ed fl extBf SH\Ah SR e HFOHSVQMb%¥h9ﬁlYﬁ§ﬂﬁEh|sn1
and for tianepaimetigase piefiheédyasffollows:

1. An elongated flexible carrier tape for transporting a
plurality of components, the carrier tape having a length and
comprising:

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

a plurality of walls extending from the component-receiving
surface between the first and second longitudinal edge surfaces
and extending longitudinally along the carrier tape, wherein each
of the walls comprises a top surface spaced from the component-
receiving surface, and wherein the top surface of each of the
walls is spaced from the top surface of each adjacent wall in a
longitudinal direction of the tape; and

an adhesive on at least a portion of the component-receiving
surface between at least one of the plurality of walls and one
of the first and second longitudinal edge surfaces.

2. The carrier tape of claim 1, wherein each wall of the
plurality of walls is adjacent to and aligned with another wall
of the plurality of walls in the longitudinal direction of the
tape.

3. The carrier tape of claim 1, wherein the plurality of walls
comprises at least one pair of walls, wherein each pair of walls
compfises a first wall adjacent to the first longitudinal edge
surface and a second wall adjacent to the second longitudinal
edge surface.

4. The carrier tape of claim 3, wherein a first pair of walls
is adjacent to a second pair of walls along the length of the
carrier tape.

5. The carrier tape of claim 3, wherein at least a portion of
the first wall is transversely opposite at least a portion of the
second wall, the carrier tape further comprising at least one
component storage area defined between the first wall and the



o onent,s, the ¢ i a length and conpri sing: a strip
sort1 o comor 1 st i INMEAKHREHIAE, ¥ vo"Sur'ce (1150 and secandc

| ongi t udi nal edge slUrffacés, *an¥l a* means_ f or advﬁ?@ 555 by
an advancenent mechani sm a plurm%Q3/(ﬁ a|rs extendlng fromthe
conponent - receiving surface between the first and second edge surfaces,
wher ei n S e u y r Il SeS |1
and a se%%ﬁéﬁ%ﬁa% cﬁ l{b(e Qé pidg%é%nog% ﬁ’%é.!r erj"‘-lst‘"?al C]%Tp Ae %g ??‘é%{s"\%}e:?égl y
opp03|teda¢epeagn fopshe : jena gesrein the first and
second wal | s of at Ieast one of the pIurallty of wall pairs are adjacent to
the first and gecond | ongi t udi nal_ edge, surfaegs respectlvely gV\/nereln each

of the w8lls I8fprsEier  baPeutac
sur f ace, thﬁre»ughnthéestﬁi)pSptbfﬁ{kﬁipfwlﬁﬁféhrﬁftl'id'lhdﬂ.@ s passeaeﬁddf wehihe

top surf ach.adjacent a_longltudinal direction of (he
carrier %&ﬁe;E ﬁeasggghlr mP?nﬁPtrﬁFREﬁgﬁraFFFrage areas provided on the
conmponent -recei ving surface wherein at |east one of the conponent storage

areas | S70ef 190 athinl aphelaeem Lt 47 Shntellnaivhd Nges oG vBhL ©

at | east ar-ST—afit
component storage area contains a component

8. The carrier tape of claim 3, wherein the first wall of each

pair of walls is offset from the second wall of each pair of
walls in a transverse direction to the longitudinal edge

surfaces.
9. The carrier tape of claim 3, wherein the adhesive is between
the first wall and he second wall of the at least one pair of

walls.

10. The carrier tape of claim 3, wherein the first wall of the

at least one pair of walls is generally parallel to the first
longitudinal edge surface and the second wall of the at least one

pair of walls is generally parallel to the second longitudinal
edge surface. '

11. The carrier tape of claim 1, wherein the strip portion
further comprises a means for advancing the carrier tape by an
advancement mechanism.

12. The carrier tape of claim 1, wherein the carrier tape is
electrically dissipative.

13. The carrier tape of claim 1, further comprising at least one
reinforcing rib, wherein each rib extends in a transverse
direction of the carrier tape.
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-.22 - . an ad uﬁmﬂuﬂinj Il"m t one of the plurality of conponent
storage areas for hing a conponent to the _
conponent-rece|V|n@ sbrflac $19. The carrier tapefgf |arqzwq rﬁéEﬁET
the carrier tape flexes transversely betteen the fi rrponent storage

area and an adj acent second corrponent storage area. 20. The carrier tape
of clain1 g& rei.n_the garrieﬁ f$ f% g}d about the.core of a E?l
21. A meth S GRAFAGTc5ABENGht TP HE Y MR GRSR 4P 48 PRPPRAILY
dellverynayrp@mdad-\wdmerrmct redchakeasst ocomericf ngcthée fieps oénd secfall

provi di ng ﬁl&ﬁgﬁtlegégl SRy rier tape, the carrier tape conprising:
a strip portion conprising a conponent-receiving surface and first and

second | ongi tudi nal edge surfaces;
15. The carrier tape of claim 1, wherein the adhesive is a

continuous adhesive strip.

16. The carrier tape of claim 1, wherein the flexible carrier
tape if a unitary tape.

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 advancement by an
advancement mechanism and for transporting a plurality of
components, the carrier tape having a length and comprising:

a strip portion comprising a component-receiving surface,
first and second longitudinal edge surfaces, and a means for
advancing the carrier tape by an advancement mechanism;

a plurality of wall pairs extending from the component-
receiving surface between the first and second edge surfaces,
wherein at least one of the plurality of wall pairs comprises a
first wall and a second wall, at least a portion of the first
wall being transversely opposite at least a portion of the second
wall, wherein the first and second walls of at least one of the
plurality of wall pairs are adjacent to the first and second
longitudinal edge surfaces, respectively, wherein each of the
walls comprises a top surface spaced from the component-receiving
surface, wherein the top surface of each of the walls is spaced
from the top surface of each adjacent wall in a longitudinal
direction of the carrier tape; _

a plurality of component storage areas provided on the
component -receiving surface wherein at least one of the component
storage areas is defined as the area between the first wall and
the second wall of at least one of the plurality of wall pairs;
and
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a pluralily X m mmm u nt-recei ving surface between
the first}ahd glongltudlnally alongthe

carrier thpe, [ f the walls conprises a_t GE‘%E Pm
t he conpofe _ ur ace, and Wef*etn the toR é@ﬁi‘g each of the
wal s is $paced fromthe top surface of each adj acent wal | in |ongitudinal

di recti on*of—tiet hesi ve_.o0

f
conmponent -1 ec&Wi 'Pessurwzfea(’;@ e V\g%q{saratorfa%agf % B uf'ﬂi gY 8 |t"r‘?’§‘9§f‘%g| S
and one ca‘td:dwe‘iamaandfeecmdéas@ltwdarwlacbdgg sar famgsonemtd to the)

placi ng ai, dﬁﬁh@%c@h%qg%%@e adhesi ve. 22. The nmethod of claim

21, further “Includin wi'nding the carrier tape around a core
for storage and transporting thereof. 23. A nmethod of protecting

conponent; fﬂ ﬁe{:aéarfiefa%ﬁéo%@ akayi tiwe h#ﬁe?%lﬁ el céfﬁé@t laatge
conpr|5| e Ste rovi carrler ape Co ISIn a S r|p
portion ;g\ﬁ é&?ﬁf&:ﬁ?ﬁtlyr Q@gf"ﬁfeﬁgtgg t component; & o8 and

an adjacent second component storage area.

20. The carrier tape of claim 18, wherein the carrier tape is
wound about the core of a reel.

21. A method of loading components into a carrier tape for
seriatim delivery by an advancement mechanism, comprising the
steps of:

(a) providing an elongated flexible carrier tape, the
carrier tape comprising:

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

a plurality of walls extending from the component-receiving
surface between the first and second edge surfaces and extending
longitudinally along the carrier tape, wherein each of the walls
comprises a top surface spaced from the component-receiving
surféce, and wherein the top surface of each of the walls is
spaced from the top surface of each adjacent wall in longitudinal
direction of the tape; and

an adhesive on at least a portion of the component-receiving
surface between at least one of the plurality of walls and one
of the first and second longitudinal edge surfaces; and

(b) placing at least one component on the adhesive.

22. The method of claim 21, further including the step of
winding the carrier tape around a core for storage and
transporting thereof.

23. A method of protecting components on a carrier tape wound
about the hub of a reel, the method comprising the steps of:

providing a carrier-tape comprising a strip portion having
a component-receiving surface, a rear surface, and first and



- 23 -: second |ongitudinal | ﬂmuﬂzﬂ i ll ﬂ“Lural ity of walls extending
fronlthe conponent -receiving s first and second

| ongi tudi nal edge surfaces and extendln Iongltud r
tape, wherein each of the walls conpri- s atop s{%ﬁ#@@ﬁ@@“ §%§J§
conponent - r ecei vi ng surface and wherein the top surface of each of the
walls is spaceq fromthe, surface _of each adj acent
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of the cofipomettie rm@mem-wdaﬁadgebmfacetbémnm cﬁﬁrtslueapﬂweﬂ:mq/ of
wal I s and . f 0 ;
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an adhesive on at least a portion of the component-receiving
surface between at least one of the plurality of walls and one
of the first and second longitudinal edge surfaces;

placing at least one component on the adhesive; and winding
the carrier tape about the hub of a reel so as to provide a
plurality of carrier tape windings, wherein the plurality of
walls in one winding engage the rear surface of the strip portion
in an adjacent winding to protect the at least one component from
contacting the rear surface of the strip portion of the adjacent
winding.

24. An elongated flexible carrier tape for transporting a
plurality of components, the carrier tape having a length and
comprising:

a strip portion comprising a component-receiving surface and

first and second longitudinal edge surfaces;

a plurality of walls extending from the component-receiving

surface between the first and second longitudinal edge surfaces.

and extending longitudinally along the carrier tape;

an adhesive on at least a portion of the component-receiving
surface between at least one of the plurality of walls and one
of the first and second longitudinal edge surfaces; and

at least one reinforcing rib extending from a surface of the

carrier tape opposite the component-receiving surface in a
direction transverse to the longitudinal edge surfaces of the
carrier tape.
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A flexible carrier tape (15) used for protecting components (44) while they are being transported, wherein the carrier tape comprises
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