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RELATED APPLI CATI ON This application clains the benefit of U S. Provisional
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tape, and affixing a cover tape over the carrier tape to trap the parts in
the conpartnents. More specificall the_jinvention relates to a nethod for
pul ling tight or tensioning r it has been sealed to the
carrier tape. BACKGROUND CF THE | NVENTI ON Snal | f)arts, such as
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or nechani cal conponents are often packaged in carrier tape hol ding

conpart genss,509,fs€OeturpAsl,Me0Ls are then sealed with cover tape to ensure
that the parts wll not fall out of the conpartnents. During the cover

tape sealing process, the ggEep ARPAETRWENEIGE or bow, which conprom ses
t he peel strength of the cover tape. Additionally, ripples or creases in
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result in a rejection of a good part due %o Qoor aclflalgi ng[.. ?UMVARY OF THE
| NVENTI| €xgmple, microprocessors, computer chips, circuit boards, or ahy othe electrical or

mechanical components, in the compartments of a carrier tape, and affixing a cover tape
over the carrier tape to trap the parts in the compartments. More specifically, the invention
relates to a method for pulling tight or tensioning the cover tape after it has been sealed to

the carrier tape.

BACKGROUND OF THE INVENTION

Small parts, such as microprocessors, computer chips, circuit boards, or any other
electrical or mechanical components are often packaged in carrier tape holding
compartments. These compartments are then sealed with cover tape to ensure that the
parts will not fall out of the compartments. During the cover tape sealing process, the
cover tape may buckle or bow, which compromises the peel strength of the cover tape.
Additionally, ripples or creases in the cover tape caused by such buckling or bowing may
be mistaken during post-seal inspection as a “sealing perimeter” or “part” defect, which
can result in a rejection of a good part due to poor packaging.

SUMMARY OF THE INVENTION

The invention provides a method for attaching cover tape to carrier tape having
side flanges and compartments between the side flanges. The method includes bending at
least one of the side flanges of the carrier tape upward as the cover tape is bonded to both

side flanges, and then releasing the bent flange once the cover tape is bonded to the



The invention provides a nmethod for attaching cover tape to carrier tape
havi ng side flanges and conpartnents between the side flanges. The nethod
i ncl udes wondiosyi1at | east one of the side flanges of thepcavusogB4uape
upward as the cover tape is bonded to both side flanges, and then
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DESCRI PTION OF THE DRAWNGS Fig. 1 is a si de Vi ew of an inspection,

handl i ngpPe-and packagi ng apparatus of the type with which this inventi on is
usable. Fig. 2 is a top view of the inspection, handling, and packagi ng
apparatus of Fig. 1 al oRESGRIBTION OFFTHE DRAWINGSer spective view of a
portion of a carrier tape. Fig. 4 is a section view, along line 4-4 in

Fig. 1. Fig.Fg i% @sideeiewast aviitdpectinghgnhdlinpearfo-fackagifg appathtusBefior e one
enbodi ment of ‘the invention is explained in detail, it is to be understood
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constr I on e arrangenment of conponents or steps set forth in the
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in vari é)lggg I?rtlggrz ways. Also, it is to be understood that the

Fig. 3 is a perspective view of a portion of a carrier tape.

Fig. 4 is a section view, along line 4-4 in Fig. 1.

Fig. 5 is a section view, along line 5-5 in Fig. 1.

Before one embodiment of the invention is explained in detail, it is to be
understood that the invention is not limited in its application to the details of construction
and the arrangement of components or steps set forth in the following description or
illustrated in the drawings. The invention is capable of other embodiments and of being
practiced or being carried out in various other ways. Also, it is to be understood that the
phraseology and terminology used herein is for the purpose of description and should not
be regarded as limiting.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Figs. 1 and 2 illustrate an inspection, handling, and packaging apparatus 20 that
includes a support stand 24, an infeed carrier tape drive wheel 26, a pick-and-place head or
transport 28, a carrier tape infeed reel 32 dispensing carrier tape 34, a camera-over-tape or
“COT” inspection module 36, a cover tape reel 40 dispensing cover tape 41, a sealing shoe
44, a resilient drive roller 48, a backup wheel 50, a camera-after-sealing inspection module

or “CASI” module 52, and an output reel packaging module 56.



phraseol ogy and term nol ogy used herein is for the purpose of description
and should not be regarded as limting. DESCRI PTI ON OF THE PREFERRED
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and transfers the parts 64 to t carrier tape 34. The transport 28 is
pr ef er aQhyéh iiagk- and- pl ace type transport utilizing a vacuum head. The
carrier tape 34 is best illustrated in Fig. 3, and includes a pair of
flanges 72 I n |l ong .its, length,. and conpar nts 76 f.or ned,bet ween
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26 may be a pi nwheel having sprocket pins that engage the sprocket holes 80
both of the flanges 72 may include sprocket holes 80 to facilitate advancing the carrier tape

34 through the apparatus 20 and/or other machinery. For example, the infeed carrier tape
drive wheel 26 may be a pinwheel having sprocket pins that engage the sprocket holes 80
of the carrier tape 34. The drive wheel 26 may be driven under power by a motor (not
illustrated) to pull the carrier tape 34 off the infeed reel 32. Alternatively, the drive wheel
26 may have a smooth or flat surface and/or be passive or not driven by a motor.

The resilient drive roller 48 rotates under the power of a motor (not illustrated) to
pull the carrier tape 34 through the apparatus 20 in a downstream direction 82 (an
upstream direction being opposite the downstream direction 82). The flanges 72 of the
carrier tape 34 are pinched between the drive roller 48 and the backup wheel 50 to
facilitate the advancement of the carrier tape 34 under the influence of the rotating drive
roller 48. Alternatively, the drive roller 48 may include pins that engage the sprocket holes
80 in the tape flanges 72 to facilitate advancing the carrier tape 34 through the apparatus
20. The carrier tape 34 is supported at its flanges 72 by guide rails 84 (Figs. 1, 4, and 5)
that extend substantially the entire length of the apparatus 20.

Referring again to Figs. 1 and 2, the transport 28 places a single part 64 into each

compartment 76 of the carrier tape 34. The COT inspection module 36 is downstream of



of the carrier tape 34. The drive wheel 26 may be driven under power by a
nmotor (not illustrated) to pull the carrier tape 34 off the infeed reel
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and/ or be passive or not driven by a notor. The resilient drive roller 48
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The carrier tape 34 is supported at its flanges 72 by guide rails 84 (Figs.
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20. Referring again to Figs. 1 and 2, the transport 28 places a single part
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20. The cover tape 41 is laid on top of the carrier_tape 34 downstream of
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with the carrier tape 34. The cover tape 41 is guided fromthe cover tape
reel 40 completvecoyar tape surfaneePr8dsulgyseasitipd antivhiet wowdr tamats onlyryorsigserfs 92.
The cover tape 41 extends between the flanges 72 and

adhesive that are located over the flanges 72 of the carrier tape 34. The adhesive is used to

seal the cover tape 41 to the flanges 72 of the carrier tape 34.

Referring now to Figs. 1, 2, and 4, the sealing shoe 44 is downstream 82 of the last

tension roller 92. The sealing shoe 44 includes a sealing mechanism 108 that is either a

spool-shaped wheel or longitudinal flat shoe. The sealing mechanism 108 has flanges or

edges 109 aligned over the flanges 72 of the carrier tape 34, and in alignment with the

lines of adhesive on the cover tape 41 if pressure sensitive adhesive is used. The wheel of

the sealing mechanism 108 may be rotated under power or may passively roll as the tape

34, 41 passes under it.

A downward force is applied to the sealing mechanism 108 to pinch the cover tape

41 and carrier tape 34 together between the sealing flanges 109 and the guide rails 84. The

portion 112 of at least one of the guide rails 84 under the shoe 44 includes an angled

surface or a ramp 116 for the associated flange 72 to ride up. Although one guide rail 84 is

ramped in the illustrated construction, both guide rails 84 can be tapered toward the

sealing mechanism 108 and still be within the scope of the invention. The flange 72 and

cover tape 41 are therefore bent or angled up toward the shoe 44 as the bonding process



conpletely covers the conpartnments 76. The adhesive, which is on the cover
tape 41 surface, faces the carrier tape 34. Heat activated cover tape has
adhesi ve woroo@s7mihe conplete cover tape surface. Pressur@CIare?/sing

activated cover tape has only two strips of adhesive that are |ocated over
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orientation, there is some tension in the cover tape 41 which causes any wrinkles in the

cover tape 41 to be flattened out.

Referring back to Figs. 1 and 2, the CASI module 52 is downstream 82 of the
sealing shoe 44 and includes a camera that looks down at the tape 34, 41 and inspects the
sealing bonding process for possible sealing shoe pos/ition errors or inconsistent sealing
perimeters. Flattening the cover tape 41 as described above helps to reduce false rejections
by the CASI module 52. Such false rejections may be caused by the camera of the CASI
module 52 mistaking wrinkles in the cover tape 41 as flaws. Also, the tightness of the
cover tape 41 on the carrier tape 34 reduces the pull strength values that are tested on Peel
Strength Analyzers with customers’ tape-and-reel processes.

The loaded carrier tape 34 is then wound onto the output reel-packaging module 56.
The apparatus 20 also includes a processor (not illustrated) that receives information from
the COT and CASI modules 36, 52. The processor has memory that records which of the
parts 64 have been indicated by the inspection modules 36, 52 as having flaws. The flawed

tape sealing process or bad parts in tape are later reviewed and, within another operational

processes, the good parts 64 are taken from the carrier tape 34 for their end use.



of the ranmp 116 and to facilitate bonding. If heat is required to activate
t he adhesive, heating elenents 118 (Fig. 4) may be inserted into the
porti ons wWoadsmB77ihe guide rails 84 under the sealing shoectashps4shat
purpose. Wth reference to Fig. 5, the guide rails 84 are substantially
flat downstream 82 of the sealing ghog#4. The carrier tape 34 is
sufficiently resilient to be bent ITD_UTTO%I’ the shoe, and spring back to
the fl at con%i{l]tlion illuystrated in Fig. 5. As the carrier tape 34 springs
back to this s ¢ %'on, the cover tape 41 is pulled tight across the
conpartnents 76, and assunes a substantially flat, planar orLent ation. In
this flat, planar A patfeavkagingapparsipy ©r packaging PRER ) & FATRT PRI REr tape 41
whi ch causes any winkles in the cover tape 41 to be flattened out.
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strength values that are tested on Peel Strength Analyzers with custoners’
t ape- andompattmpiscesses. The | oaded carrier tape 34 is then wound onto the
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flaws. The fl awed
a sealing apparatus operable to seal the cover tape to the carrier tape flange
and trap the part in the compartment; and
a deflecting member supporting the flange and deflecting the flange and the
portion of the cover tape over the flange away from an at-rest condition and at a non-zero
angle with respect to the plane while the sealing apparatus seals the cover tape to the
carrier tape flange;

wherein the carrier tape flange resiliently returns to its at-rest condition

after sealing to thereby tighten the cover tape across the carrier tape compartments.

2. The apparatus of claim 1, wherein the sealing apparatus includes a sealing
wheel having at least one wheel flange that applies pressure on the cover tape to seal the

cover tape to the carrier tape along a sealing line.



tape sealing process or bad parts in tape are later reviewed and, within
anot her operational processes, the good parts 64 are taken fromthe
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What is clainmed is: 1. A part packagi ng apparatus for packaging parts in a
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resilient flange extending al ongside the conpartfients and having an

at - rest ndition,, an r _applyi,ng a .couer.tape qver ar.rier. tape,
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in the carrier tape . conpartnents; a cover tape applicator for laying the
cover téj??@ecé\?ératEh‘?é’oﬁrolfic@i‘ta?té’}f}@@’ééﬂvertt% the cover tape defines a cover

tape pl ane; a sealing apparatus operable to seal the cover tape to the
carrier tape flange and trap the part in the conpartnment; and a defl ecting
menber supporting the flange and deflecting the flange and the portion of

the cover tape ovdhetapparhiugogelabuadyfuttherooaiprdingeatidemiidindehe anteat a
non-zero angle with respect to the plane while the sealing apparatus seals

the coveh,dBiee bt hdVinE 1 'ﬂfaéé%péﬁiﬁg% ca?ﬁ&&?ﬂé,‘v&'@f‘ei&ﬁferdeﬁéctﬁlgpe fllange

resiliently returns to its at-rest condition after sealing to thereby
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5. The apparatus of claim 4, wherein the top surface of the guide rail is
generally parallel to the cover tape plane on either side of the ramped section and defines
the plane of deflection in the ramped section.

6. The apparatus of claim 1, wherein the sealing apparatus includes first and
second sealing members for sealing the cover tape to the carrier tape on opposite sides of

the carrier tape compartments.

7. The apparatus of claim 1, wherein the cover tape is transparent, the
apparatus further comprising an inspection module to inspect the part in the compartment

through the cover tape after sealing.



2. The apparatus of claim1l, wherein the sealing apparatus includes a
sealing wheel having at | east one wheel flange that applies pressure on

t he coverwbDapm3ti® seal the cover tape to the carrier tapecalusoy3a4seal i ng
line. 6 WD 03/037719 PCT/ US02/ 34743 3. The apparatus of claim 2, wherein

the deflecting mmb&%t%afdf@@ﬁinglpﬁhgﬁﬁa QlrigalpasdimseAnly shie flange

i ncludes an edge that is generally parallel to the plane of efl ection at
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top surface .s.ugporti ng the carrier tape, wherein the deflecting nenber is

def i ned BPESF&nped section of the guide rail under the sealing apparatus.

5. The apparatus of claim4, wherein the top surface of the guide rail is
general | y par al | elpositioning pedsy by the gpreieplapheorappronemt®r si de of the ranped
section and defines the plane of deflection in the ranped section. 6. The

appar atus of cl ai apglyingtverer tapd dnecr stesedaimivg tapepcabue tapecdafohdeg £ plast, and
second sealing nenbers for sealing the cover tape to the carrier tape on

opposi te sides of defl&RingaNd éRFiel BREISRERAE hoR BRIl hlank6F RBB&{oAtWigh of claim
1, wherein the cover tape is transparent, the  apparatus further conprising

an insp i I t rt in the conpartnent through the
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sealing the cover tape to the so-deflected flange;
returning the flange to a plane parallel with the plane defined by the cover
tape; and

tightening the cover tape across the carrier tape in response to the return of

the flange to the plane parallel with the plane defined by the cover tape.

9. The method of claim 8, further comprising guiding the carrier tape flange
on a guide rail having a ramped portion wherein deflecting the carrier tape flange includes
moving the carrier tape flange onto the ramped portion, and returning the flange includes

moving the carrier tape flange off the ramped portion.

10.  The method of claim 8, wherein sealing the cover tape to the so-deflected

flange includes applying at least one of heat and pressure to adhesive on the cover tape.

11. The method of claim 8, further comprising supporting the carrier tape
flange with the top surface of a guide rail, the top surface being generally parallel to the

cover tape plane.



8. A nethod of sealing parts in a carrier tape having serially spaced-apart
conpartnents and at | east one flange extendi ng al ongsi de the conpartnents,
t he net howo ocoaPnd si ng: positioning parts in the carrier tapaSonsastments;
appl yi ng cover tape over the carrier tape, the cover tape defining a plane;

deflecting t carhl : - Hﬁ@ﬁ l.ggtion
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across the carrier tape in response to the return of the flange to the
pl ane parallel with the plane defined by the cover tape. 9. The nethod of
claim8, further conprising guiding the carrier tape flange on a guide
rai |l having d3ranéd npahdd ofclahel % iwherkid febuhinggnelhdesaeaturiing thedpre f | ange
includes noving the carrier tape flange onto the ranped portion, and

returni @Qrfh&aafftﬂl@%g@e 1aCGh bERS feﬁ@f‘ﬂli‘ﬁqxhlﬁﬂ t& Blelco®ér thipslahd envgesteirh of he
ranped portion. 10. The nethod of claim8, wherein sealing the cover tape

to the - I fl ange i ncludes applying at | east one of heat and
pressurzﬂﬁgﬂggﬁgéﬁ@g' on the cover tape. 11. The nethod of claim$8, further

conprising supporting the carrier tape flange with the top surface of a
guide rail, the top surface being generally parallel to the cover tape

| ane. 8
P 14, The method of claim 8, wherein the cover tape is transparent, and further

comprising inspecting the part through the cover tape with an inspection module after the

cover tape is sealed to the carrier tape.

15.  The method of claim 8, wherein the carrier tape flange is a resilient member
and wherein returning the flange includes permitting the flange to return to the plane
parallel with the plane defined by the cover tape under the influence of the resiliency of the

flange.

16.  The method of claim 8, further comprising sealing the cover tape to the

carrier tape on opposite sides of the compartments.



WO 03/ 037719 PCT/ US02/ 34743 12. The nmethod of claim 11, wherein deflecting
i ncludes ranping the guide rail such that the top surface is generally
paral | el wo wis77pd ane of deflection. 13. The nethod of cl @&cmusa/3avher ein
returning includes returning the top surface of the guide rail to being

general ly panral | el : : ed
portion. 14. 1?he %%ﬁg?égggpéﬁgﬁéﬁgﬁﬁg%ﬁ%gﬁ%grptgb?ga{@é;ﬁsparent,
and further. conprising inspectin he part through the.co ith an
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The met hod of claim8, wherein the carrier tape flange is a resilient
menber 2BPRIATHAEPBPIFIRSEL ur ni ng the flange includes pernmitting the flange to
return to the plane parallel with the plane defined by the cover tape
under the i nfl uene@andilichmentdwiatl iadaptgd ofpositien pattaimgbe cadier thhe net hod of
claim8, further conprising sealing the cover tape to the carrier tape on
opposi t ompaiserds; t he compartments. 9 WO 03/037719 PCT/ US02/ 34743 17. A
part packagi ng apparatus for packaging parts in a carrier tape having
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position parts in atch?er%gﬁ’era{p%[ica'{tglp Ror la%n%ﬁer Eor{,%{] Ea%b over the carrier tape such
that the cover tape defines a plane;
a sealing apparatus to seal the cover tape to the carrier tape on either side of
the compartments and thereby trap the parts in the compartments;
a guide rail supporting the carrier tape flange, the rail having a ramped
portion under the sealing apparatus, wherein the ramped portion deflects at least one side
of the carrier tape with respect to the plane defined by the cover tape during sealing; and

an after-seal inspection module to inspect the part through the cover tape

after sealing.

18.  The apparatus of claim 17, wherein the sealing apparatus includes a sealing
wheel having first and second edges that apply pressure on the cover tape to seal the cover

tape to the respective sides of the carrier tape.
19.  The apparatus of claim 17, wherein the carrier tape is constructed of a

resilient material such that the deflected side is permitted to return to the plane parallel

with the plane defined by the cover tape.
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an inspection nodule to inspect the part in the carrier tape conpartnent;
a cover tape applicator for laying the cover tape over the carrier tape
such thawotoh@3wever tape defines a plane; a sealing apparatrusor/siiseal the
cover tape to the carrier tape on either side of the conpartnents and

thereby trap,ghe ’?ﬁé&p’?ﬁfa@ustcﬁ%léﬁﬁﬁpﬁ%'gﬁmﬁérﬁnﬂé&ﬁlﬁtié@ﬂéﬁ@dﬁ%&ioﬁg the

carrier tape flange, e rall having a ranped " portion under the sealing

apparatys, wherejn the ra Qrtiaon fl . i of the
carrier H?%B°W41trﬁF§ 8gtwr¥fe§1d?q% S %ﬁeérﬁ'él%g%l? ?%tgge]g‘&lﬂ% ﬁ%ﬁ%cé@%@e? 21%% uri ng
seal ing; and an after-seal  inspection nodule to inspect the part through
t he coveeflectpe wheg inggontashvithdhe aqyer tARe appar atus of claim 17, wherein the
seal i ng apparatus includes a sealing wheel having first and second edges
that apply pressure on the cover tape to seal the cover tape to the
respective sides of the carrier tape. 19. The apparatus of claim 17,
wherein the garri Bhe igpaeathsofedist 1Y athetbinfheaealingsitidebinicludes @sécahd such t hat
the deflected side is permtted to return to the plane parallel wth the

pl ane_dafi Aaeviig dEeMAPLS if 3RGme HraVIEl O B2 Bl dREhed 6P ap 0. The

€
appar at us iml erein the ranped portion defines a plane of

deflectio nd. t he seal i ng wheel edge re in a plane parallel with respect
to the ﬁrllgw GISWtH‘EI‘é?VIeEL@Fg%S‘E\%EgﬁOﬁh g%%%ac gg\'/ith the cover tape. 21. The
apparatus of claim 17, wherein the sealing wheel includes a second
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fl ange having an edge that is in a plane parallel with the plane defined by
the cover tape, and wherein the cover tape is sealed to the second fl ange.
11 WO 03/W8a3ny77CT/ US02/ 34743 22. A nethod of securing ®Cparsn2/B414a
carrier tape having serially spaced-apart conpartnents and at |east two

flanges extendi Ng OmeARAYTEArifL dSariQh alhSict AFP 5B Srfall y shh@admphhod
conprising: positioning parts ifn the carrier tape conparf{nents; Inspecting

the part, ﬁ%mmgﬂts' gtqg%gt &o Hgﬁ’ n%x%h&l‘ﬁ? %%gg(ps?tre s1de P&%'cto ?)Qﬁfateape the

carrier tape conpar cove over ot Re"carr t he
cover t |n|ng glane QU|d|ng the flanges on a guide rail having a
r anped T'88%ing the first flange to a non- parallel plane with
respect to the pl ane defined by the cover tape by noving the first flange
over the ranped p@P&ﬂ@ﬁngPhésE@%@ﬂ@rwr%aﬁg@npmmmﬁmﬁnug| n a non-defl ected
position; sealing the cover tape to the first and second flanges while the
first flange is depbeiggte paretvithranrigspetitorf modile aftanbepiroisgpopitioned mar al | el
with the plane defined by the cover tape; tightening the cover tape across
the car ih&éartidftgpd ddniRfRRAEe to the return of the first flange to the
plane parallel wth the pl ane defined by the cover tape; and inspecting

the part in its cogparbugoL: hil QU9 (Q?ne(}%i)%r thte%gser%ﬁe Qefhing a plane;

guiding the flanges on a guide rail having a ramped portion;

deflecting the first flange to a non-parallel plane with respect to the plane
defined by the cover tape by moving the first flange over the ramped portion, the second
flange remaining in a non-deflected position;

sealing the cover tape to the first and second flanges while the first flange is
deflected;

returning the first flange to a plane parallel with the plane defined by the
cover tape;

tightening the cover tape across the carrier tape in response to the return of
the first flange to the plane parallel with the plane defined by the cover tape; and

inspecting the part in its compartment through the cover tape with an

inspection module after tightening the cover tape.

23.  The method of claim 22, wherein sealing the cover tape to the first and

second flanges includes applying heat to the flanges to activate adhesive on the cover tape.
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i nspection nodule after tightening the cover tape. 23. The nmethod of claim
22, wherein sealing the cover tape to the first and second fl anges

i ncl udes wppEBY3TIY heat to the flanges to activate adhesi vecarusohsizadver
tape. 12 WD 03/037719 PCT/ US02/ 34743 24. The nmethod of claim 22, wherein
the first flapge ipeddifnd dfi @it I2 WGk iARE f‘ﬁéﬁfaﬁgé‘lsrﬁ%bﬂl%ﬁﬂaﬁm aﬁd ange

includes permtting it to return to the plane parallel with the plane

defi ned h
et hoa Sttt oo 2E ik BRGe Be Rl el e RD S o, TG

winkles fromthe cover tape.
plane detined by the cover tape un:cller the influence of its resiliency.

25.  The method of claim 22, wherein tightening the cover tape includes

removing wrinkles from the cover tape.
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