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The present invention generally relates to packaging
methods for electronic circuit components, particularly
to improved carrier tapes for electronic circuit
components, and specifically to improved carrier tapes
for aiding in the non-contacting, electro-optical wvision
inspection of electronic circuit components located in
the pockets and/or for electronic circuit components for
protecting the electronic circuit components in the event
that the reel of carrier tape is dropped.

A common packaging method for electronic circuit
components such as microchips and utilized in robotic
based board assembly is placement into pockets located at
precise intervals on a carrier medium. Specifically, such
pockets could be arranged in arrays of rows and columns
in trays and, especially common for small resistors,
capacitors, and memory boards for surface mount assembly
of circuit boards, could be arranged in continuous

- columns in carrier tapes.

An example of such an electronic circuit component is
the QFP and TQFP product which is a rectangular or sguare
format, thin cross section package with leads extending
from all four sides. The leads are spaced in close
proximity in the neighborhood of .5 mm centers, are .2 mm
wide by 1 mm long, and are "gull winged" in forﬁat. The
leads are fragile and must be protected from harsh contact
with the carrier tape during transport. Carrier tapes
utilize pedestals to support the component in the pocket.
Conventional carrier tape confines the body of the
component by use of small ridges on or near the pedestals
that nest under the gull wing.shaped leads and next to the
body such that the free ends of the leads of the component
are spaced from and ideally do not engage the side walls of
the pocket. This works well for centering the electronic
circuit component in the pqcket of the carrier tape.
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| pcated at precise intervals on a carrier nedium Specifically, such
pockets could be arranged in arrays 15 of rows and columms in trays and,

especially comon for smal | resistors, capacitors, and nmenory boards for
surface mount assenbly of circuit boards, could be arranged in
continuous colums in carrier tapes. As part of the manufacture of

el ectronic circuit 20 conponents, the | e@ds of the electronic circuit
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electronic circuit components against the near vertical
side wall of the carrier tape pocket after the electronic
circuit components "jump"” their restraining centering
ridges. Specifically, in a drop test, the body of the
electronic circuit component "jumps" the centering ridges
and the leads of the electronic circuit component collide
with the near vertical side walls of the carrier tape
pocket. Once the body of the electronic circuit component
has jumped the ridges, then the ridges can bend the leads.
In a drop test of 3 feet, deceleration forces can range
from 100 to 10,000 G’s depending upon how much deformation
one assumes takes place at the box versus at the carrier
tape interface. It can be appreciated that the centering
ridges of conventional carrier tape pockets do not protect
the electronic circuit component from drop damage and in
fact are a major source of component failure.

As part of the manufacture of electronic circuit
components, the leads of the electronic circuit components
are inspected for improper bends, out of specification
configurations, and like abnormalities. This inspection
can occur while the electronic circuit components have
been removed from the pocket, but this is a time consuming
and relatively expensive procedure. This inspection can
also occur while the electronic circuit components are in
the pocket but before the pockets are covered in a manner
to avoid accidental falling of the electronic circuit
components from the pocket.  Such in the pocket inspection
generally utilizes non-contacting, electro-optical vision
systems having frame grabbers and clever algorithms to
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-2->1 conpare the electronic circuit conponents in the pocket with a

desired standard. Al though easier and | ess expensive to performthan
out of the pocket inspection, in the pocket inspection 5 results in the
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can cause a reflection on the side walls which can not
be differentiated from the actual lead by the electro-
optical vision system and would then be considered as
extra long leads. Since long leads would be a flaw in
the manufacture of electronic circuit components, the
inspection would indicate a rejection which typically
stops operation until manually overridden by the operator.
The manufacturers of electro-optical vision inspection
systems have attempted to overcome this problem of the
false indication of improper lead problems by various
approaches such as but not limited to using point source
lighting, using diffuse lighting, using polarizing or
color filters, and the like. However, such attempts by
manufacturers of electro-optical vision inspection systems
have not been successful in overcoming this problem of the
false indication of improper lead problems.

Thus, a need continues to exist in the field of in
the pocket inspection of electronic circuit domponents
for eliminating the false indication of lead problems
as the result of the positioning of the leads in close
vicinity to the side wall of the carrier pocket.

Further, a need continues to exist in the field of
electronic circuit component packaging methods for carrier
tape designed to absorb kinetic energy and protect the
electronic circuit component from damage and especially
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Thus, a need continues to exist in the field of in ~ the pocket inspection
of electronic circuit conponents 30 for elimnating the fal se indication of

| ead probl ens as the result of the positioning of the leads in close
viginity to the side wall of the carrier pocket. SUMVARY _ Thi s
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on the side walls of a pocket for receiving an electronic
circuit component for abutting with the free ends of the
leads of the electronic circuit component for preventing
engagement of the leads with the side wall and for
optically dispersing reflection of the leads. Thus,
inspection of the electronic circuit component can occur
while the electronic circuit component is located within
the pocket while the false indication of lead problems
as the result of the positioning of the leads in close
vicinity to the side wall of the pocket is eliminated.

In other aspects of the present invention, ramp
portions in the side walls of the pocket of the carrier
are inclined upwardly and outwardly and for engaging the
free ends of the leads of the electronic circuit component
when centered and supported in the pocket. 1In an aspect
of the present invention, the electronic circuit component
is supported in the pocket by a platform which is free of
pfotrusions extending above the bottom of the body of
the electronic circuit component. Thus, the electronic
circuit component is free to slide on the platform to
center itself in the pocket when positioned therein.
Further, there is less téndency for leads to be bent or
otherwise damaged in the event that external forces cause
movement of the electronic circuit component on the
platform.

In a further aspect of the present invention, the
bottom of the pocket is sized smaller than the periphery
of the body of the electronic circuit component and thus
also of the pocket. The bottom of an upper pocket
sandwiches the electronic circuit component against the
pPlatform of a lower pocket to clamp the electronic circuit
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10; el i m nat ed. It is thus an object of the present invention to

provide a novel carrier for electronic circuit conponents such as

m crochi ps. It is further an object of the present invention to 15
provi de such a novel carrier in the preferred formof a carrier tape.

It is further an object of the present invention to provi de such a novel

carrier preventing engagenent of the dseads with the side walls of the
pockets of the carrier

o 2 It is fyrther an object of tphe present
i nvention toqompBPSVidénsgeﬁ'&°W5VéPQ§$%§%ﬂ éﬁﬁqc 3 iﬁ%pﬁ?ggﬁg
refl ecti on ofeslistscadyement of ithe :legtreniarciigwelt cémporepteinnt |
I nvention to lde ssugh a i LU 411 2] r tacte
25 by the frEReeRREkef® ik hel RRME eilt Bedbiul fdibes ¥rd TaCes BF
obj ects and EBeafpzgdercf Thals, thenanriewcid iapleitre peserk kinatde in

light of theenerby! bo\d RactRicH ltafb deSdd Rif Ah&fePoctibifel 8ib¥ait
enbodi nent of this invention described in conpection 30 with the draw_ngs.
DESCRI PTI ON EETPRESHEARERES Pending #% qther danage: enbRd?ReAfdiEyopadt he

descri bed byaspectf eferthe tprdsuntadosrgranyong thav@ds@sseuhbbtto? f Fi gu:‘je
Loanote 2 DEUTRSRAL i Sl oL ol e ABUHER 0he BiBRLET el el
being bottom with the front face of the carrier in the event
that the upper pocket spans two, circumferentially
adjacent, lower pockets and the thickness of the body of
the electronic circuit component is such that a gap exists
between the front face of the carrier and the top of the
electronic circuit component.

It is thus an object of the present invention to
provide a novel carrier for electronic circuit components
such as microchips.

It is further an object of the present invention to
provide such a novel carrier in the preferred form of a
carrier tape.

It is further an object of the present invention to
provide such a novel carrier preventing engagement of the
leads with the side walls of the pockets of the carrier.

It is further an object of the present invention to
provide such a novel carrier optically dispersing
reflection of the leads. _

It is further an object of the present invention to
provide such a novel carrier minimizing the area contacted
by the free ends of the leads in the pocket.

It is further an object of the present invention to
provide such a novel carrier protecting the leads from
bending or other damage during engagement with the side-~
walls of the pockets of the carrier.

It is further an object of the present invention to
provide such a novel carrier which absorbs kinetic energy.
It is further an object of the present invention to

provide such a novel carrier allowing the electronic
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-4- 1 Figure 2 shows a cross-sectional view of the carrier t ape
of Figure 1. Figure 3 shows a diagrammatic view of a shadow of a
| ead on the pocket side wall of prior carrier tapes. 5 Figure 4
shhows a di agranmatic view of a shadow of a l ead on the pocket side
wal | of the carrier tape of Figure 1. Al'l figures are drawn
for ease of explanation of the basi-6- eachi ngs of the present
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after the fo%égwggg s§%9@£¥¥%4£atfkff§§§¥¥? i nventi on have been read

and understo . .
It is further an object of the present invention to

provide such a novel carrier which supports the body of
the electronic circuit component by provisions which are
free of ridges or protuberances extending above the bottom
of the body of the electronic circuit component.

These and further objects and advantages of the
present invention will become clearer in light of the
following detailed description of illustrative embodiments
of this invention described in connection with the
drawings.

DESCRIPTION OF THE DRAWINGS

The illustrative embodiments may best be described by
reference to the accompanying drawings where:

Figure 1 shows a perspective view of a carrier tape
according to the preferred teachings of the present
invention, with an electronic circuit component being
exploded therefrom.

Figure 2 shows a cross-sectional view of the carrier
tape of Figure 1.

Figure 3 shows a diagrammatic view of a shadow of a
lead on the pocket side wall of prior carrier tapes.

Figure 4 shows a diagrammatic view of a shadow of a
lead on the pocket side wall of the carrier tape of
Figure 1.

Figure 5 shows a perspective view of a carrier tape
according to the preferred teachings of the present
invention being wound on a reel, with an electronic
circuit component being exploded therefrom.

Figure 6 shows a cross-sectional view of the carrier
tape of Figure 5 according to section line 6-6 of Figure 5.
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20. Where used in the various figures of the draw ngs, t he sane
nuneral s designate the sane or simlar parts. Furt hernore, when the
terns "first", "second", "front", "back", "upper", "lower", "height",
"width", "length", "t hickness", "end", "side", "horizontal",
"vertical ", 25 "longitudinal", "lateral”, and simlar terns are used
herein, it should be understood that these-terns have - reference only

to the structure_shown i he dr aw E: ] d_appgar erson
viewi ng the dr avmf'rs’r&é‘ra%f fh‘e?%'s 3 GroYs et ??éi'o&g%i??t the %%5% ing
the inventiotape 3F DEYTRIPH G¢cording to\ seckien lipe Aciopdi FaIUEe fe
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and general 'y * nated 12. Cartier tape 12 eneragly i ncludes a
carrier medi @nBortinn Rt SRR GFare as Jwound gat thestered F nade of

sen - f1 exi bl gififfeOrsrddording e eséctisnching plasbEcragdrehs.like, with
D neon g & Lot {366, d0aRR0 288 (365 4F ALY
1 of |ongitudipwldf Biaoes, 5 iaceordingotesviéweltinedotbr ofgfigure 8.
All figures are drawn for ease of explanation of the
basic teachings of the present invention only; the
extensions of the Figures with respect to number,
position, relationship, and dimensions of the parts to
form the preferred embodiment will be explained or will be
within the skill of the art after the following teachings
of the present invention have been read and understood.
Further, the exact dimensions and dimensional proportions
to conform to specific force, weight, strength, and
similar requirements will likewise be within the skill of
the art after the following teachings of the present
invention have been read and understood.
Where used in the various figures of the drawings,
the same numerals designate the same or similar parts.
Furthermore, when the terms "first", "“second", "front",
"back", "upper", "lower", "height", "width", "length",
"thickness", "end", "side", "horizontal", "vertical",
"longitudinal", "lateral", and similar terms are used
herein, it should be understood that these terms have
reference only to the structure shown in the drawings as
it would appear to a person viewing the drawings and are
utilized only to facilitate describing the invention.
DESCRIPTION
A carrier tape according to the preferred teachings
of the present invention is shown in the drawings and
generally designated 12. Carrier tape 12 generally
includes a carrier medium in the preferred form of an
elongated strip 14 made of semi-flexible, deformable
material such as plastic and the like, with strip 14
including a front face 16 and a back face 18. A plurality
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strip 14 in input stripes located parallel to and adjacent one or both
edges of strip 14 in the nost preferred form Hol es 20 serve as a

fini shed product feature required by 5 carrier tape 12 in the industry as
set forth in Electronic | ndustries Association standards such as hol es
20 can be 1.5 mmin dianeter on 4 mmcenters. A plurality of

pockets 22 are provided at precise intergts on the carrier nmedi um and

in th f X | j | '
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recessed frogktrip lfada iepatd sbrnigsdilaratwedmanakkel tofand ragiagentach
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and 18 and | HOA£&d 20n SEFY S F/5o& i nishedprodjict a%%*f‘i‘sr?h‘éﬁq‘f‘%% 18Y

Bottom 26 i nehw@tderstap/12 in tmalr AHAisiyy 28 fset pPexrth obhnglacprodiet
such as a m crachi n or l.i ke el egtronic,ci | t n it
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i deal |y not @ngagimdrsidiamediers .4 mmgtenters. 30 of nonminal size in the
order of 1.5 to 3 1@Pﬂiﬁi?tﬁapockeﬁ§ 33 PAL&l hYod &&dat”PPQEB‘.Q@ 26

Wi thin provisions 28 per ectroni c_|] ndustti es socl atl on standards.
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36, with refcasseabrftoadad kiandi egténding heeyondekaggattédosi des
strip 14. Each pocket 22 includes side walls 24 and a
bottom 26 generally parallel to faces 16 and 18 and
located on the opposite side of face 18 than face 16.
Bottom 26 includes suitable provisions 28 for positioning
a product such as a microchip or like electronic circuit
component within pocket 22 with the leads of the microchip
not engaging bottom 26. A hole 30 of nominal size in the
order of 1.5 to 2.0 mm diameter is typically formed in
bottom 26 within provisions 28 per Electronic Industries
Association standards. In the embodiment of Figures 1-4,
side walls 24 extend at an acute angle up to 90° from face
18, with the leads of the microchip ideally not engaging
side walls 24.

In the preferred embodiment shown, pockets 22 are of

the type for receiving an electronic circuit component
32 in the form of a semiconductor I.C. device having a
plurality of fine pitch leads 34 extending outwardly
from the sides of its bbdy 36, with leads 34 extending
from two sides being shown in Figures 1-4 and from all
four sides of body 36 being shown in Figures 5-9.
Carrier tape 12 according to the preferred teachings of
the present invention is especially adapted for components
32 having body 36 of a shape of a right parallelepiped and
specifically of a square or a rectangle with a length to
width ratio not exceeding a range of 1:1.3 or so, with QFP
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3@ of body 36 being shown. Leads 34 are generally equally spaced al ong
the sides of body 36 and termnate in free ends which are generally

| i near and parallel to the sides of body 36. However, it should be
appreci ated t hat conponent 32 can be of other forns, shapes, and the
i ke 35 according to the teachings of the present invention and t hat
the teachings of the present invention sg<€ not limted to the-

ticul f t 32
Port M ne B Rl Bt TR CORPIRTR R PPRGIRL Y, side val I
24 have a sh@pmfamm;ﬁ:mh rche cceachings tdf thérpresant shvepsdonz4 of
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that pocket 238 &I rreﬂiaadvs 34 hen caméli eﬁeﬁrém fokrhhapeckaly dnkei ng
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linear and parallel to the sides of body 36. The sides of
body 36 can be chamfered or tapered at about 10° from the
top and bottom to where leads 34 extend therefrom.
However, it should be appreciated that component 32 can
be of other forms, shapes, and the like according to the
teachings of the preseﬁt invention and that the teachings
of the present invention are not limited to the particuiar
form and shape of component 32 shown.

According to the teachings of the present invention
as shown in Figures 1-4, side walls 24 have a shape corre-
sponding to that of the free ends of leads 34 of component
32 received within pockets 22 and include a plurality of
spaced abutments 38 extending generally into pockets 22.
In the most preferred form, abutments 38 are integrally
formed with pockets 22 at the same time that pockets 22
are formed in the carrier medium, with pockets 22 being
formed using conventional carrier tape forming processes.
Abutments 38 should be positioned on side walls 24 to be
horizontally aligned with leads 34 of component 32
positioned on provisions 28 and in the preferred form can
extend generally from adjacent face 18 to bottom 26 and
in the most preferred form can extend to and be formed in
bottom 26. Abutments 38 abut with the free ends of leads
34 of component 32 within pocket 22 for preventing
engagement of leads 34 with side walls 24. The faces of
abutments 38 extending into pockets 22 have a shape for
optically dispersing any reflection of leads 34 thereon.
In the preferred form, abutments 38 have a shape which
minimizes the actual area contacted by the free ends of
leads 34 and in the most preferred form have horizontal
cross sections parallel to bottom 26 of pockets 22 of a
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aligned with | eads 34 of conponent 32 positioned on provisions 28 and in
the preferred formcan extend generally from adj acent face 18 to bottom
26 and in the nost preferred formcan extend to and be forned in bottom

15 26. Abutnents 38 abut with the free ends of |eads 34 of conmponent 32
wi thin pocket 22 for preventing engagenent of leads 34 with side walls
24. The faces of abutnents 38 extendi+mp+ nto pockets 22 have a shape for
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area cont act deéngght lof fohee agreds aff em@ex@ermariw abugmentsnd8t igr ef erred
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of a semcirc particular orizontal |ength of
the area 25 &reengidesneft IgpdR4ents 38 is considerably smaller than
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t eachings o e _present 1nve n t he spacing and, nu abut nent s
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from each srd of co onent 32& ghteen ﬁeSS are 3
each side wm% SFIFE  FRACING R ﬁuﬂ?ﬁYﬁ?ﬁ o?naﬁﬁF ﬁ9§33§ Aﬂﬂl
24 bei ng the number of leads 34 located on each side of component

32. Specifically, in the most preferred form where
fourteen leads 34 extend from each side of component 32,
eighteen abutments 38 are provided on each side wall 24,
with the maximum width of abutments 38 at side wall 24
being generally equal to the widths of leads 34 and with
the spacing between abutments 38 being equal and
approximately 30% less than the spacing between leads 34.
Thus, in the event that component 32 is slid towards one
of side walls 24 while remaining generally parallel to
side walls 24, some of the leads 34 will engage abutments
38 in some cases with their centers aligned but in most
cases with the centers offset and some of the leads 34
will not engage any of abutments 38. As shown in Figure
2, with component 32 located generally centered between
side walls 24 extending parallel to index holes 30, the
center of first lead 34 from the left generally engages
the center of the first abutment 38, the left corner of
second lead 34 from the left generally engages the center
of the second abutment 38, the third lead 34 from the left
is positioned between and does not engage the third and
fourth abutments 38, the right corner of the fourth lead
34 from the left generally engages the center of the fifth
abutment 38, and so on. It should then be noted that
leads 34 generally abut with the center of abutments 38
which because of their semicircular cross sections is at
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generally equal to the widths of |leads 34 and with the spaci ng

bet ween abutments 38 bei ng equal and approxi nately 30% | ess than the
spaci ng between | eads 34. Thus, in the event that conponent 32 is
slid towards one of side walls 5 24 while remaining generally parall el
to side walls 24, sone of the |leads 34 will engage abutnents 38 in
some cases with their centers alj d but in nbst cases with

the centers offset and sonme of the |eads 34 will not engage any of

abut nents $8e gFrest@mt isPaqigg Lxom mdrfa walb 2bnpotehh Bartachday
general |y aenharce@xlt@tﬂaeedb %rdae:wér{'@ less tR4necxhéenghagtastakpakcing i ndex

hol es 30, the €l ter firs 34 fro | eft generally engages
t he center t% l"t e 1 fsrtmhtﬁ}tcif"e ag]B 24 the ftf&%o‘?ﬂ%?gf}? é yéc?r‘l ead
34 fromt habh@htergmwerealw%raersgxgesth&te theatendsfof hbeads 134seoudd abut nent

38, the thi Ec% ln[%ﬁ‘i:eg: d-P'HﬁJ\Snéf ourt%éa%u?h aeoaélgwnﬁg Pﬁé""éﬁg e2¢ does

not engage ment s ght corner of the
fourth | eagbutments 38 were equally spaced apart at a spac1ng

generally equal to the spacing between leads 34, then
leads 34 could slide in an interfitting or gear-type
relation with abutments 38 and be hooked between abutments
38 resulting in bending or damage of leads 34 if component
32 was moved relative to pocket 22. It can then be
appreciated that abutments 38 can have other spacings

and arrangements than equal spacing and still prevent an
interfitting relation with leads 34 including but not
limited to abutments 38 of variable spacings, groups of
equally spaced abutments 38 at spacings different from
other groups of abutments 38 which is not a whole number
multiple of the spacings. between abutments 38 in the
groups, and the like.

It should further be appreciated that component 32
could have an offset relation to pocket 22 rather than a
parallel relation to side walls 24 as shown in Figure 2.
As an example, the front léft lead 34 could engage one of -
the abutments 38 of the front side wall 24 and the rear
right lead 34 could engage one of the abutments 38 of the
rear side wall 24. But in any case, abutments 38 would
prevent abutment of leads 34 with side walls 24, the area
of engagement between leads 34 and abutments 38 which are
actually engaged is minimized, and leads 34 do not have
an interfitting relation with abutments 38 whatever the
position of component 32 in pocket 22.

Now that the basic construction of carrier tape 12
according to the preferred teachings of the present |
invention has been set forth, the use of carrier tape 12
in a non-contacting, electro-optical vision inspection
system can be explained. Prior to the present invention,
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34 fromthe left generally engages the center of the fifth abut frent

38, and so on. It should then be noted that 20 | eads 34 generally abut
with the center of abutnents 38 whi ch because of their semcircular
cross sections is at the greatest spacing fromside wall 24 and in
particul ar do not extend to an extent |ess than the greatest spacing

~of abutnents 38 fromside wall 24. |f LFg_spacing bet ween 25 abutnents 38
were such that the ends of |eads 34 cou

extend bet ween abutpents 38
such as woulfd IRadse3¢aSentacted °raHGFﬁeFFﬂ§5§éYméfi§a€&ﬁ‘§l Is’y“gep Spart
Ftt g spaci rl,gql,, tl‘lle dyﬁ@ﬂtahéyeequfﬁy Eort bges-ambngolfen:waeriﬁs;mlstm theE

eads 34 cou slide ILn,a erfi Qr _gearat 0 \Mt
abut nents 3% %?“b%a‘ﬁ%%ﬁe hﬁe{lﬁégn 8b Ngnﬁsreﬂe%%@g roglsu |ng |n bendi ng
or damage of4 |aaddidgranmabipaddyt shown in3Figasendved The dinspeqiomcket

22. It can éy@@eﬁ?eutn1zedaEHéGEbﬁb€iﬁehh%n§w 'B%ntt%e?‘%d%ﬁfhlhaﬂ\!&é%lher
SpaCI ngs arr-ang enent uaI Spacl ng revent an

s
35 |nterflt??hﬁh?e1§??oﬁ4mFPﬁeF€&HsWSEW roeudishg fﬁ%&ﬁs ref e¢%3iPRed to
abut ments 38nofiderwable2gpasi ﬂgscognmumwfdetect thex) kil ff fersgreced

aﬁfiﬂepgsno8e§ gagh% ;ﬁngBﬁrgﬁh &%@ﬂreflectléﬁ“” éﬂﬁg”ﬁh&§1QQUtnents 38
comparison with the standard component 32 desired, the
inspection system would consider that the lead of
component 32 in pocket 22 as being too long and indicate
a rejection which in this example would be incorrect
assuming that the actual length of the lead 34 was proper
if its reflection was properly not considered. It would
then be necessary for the operator to determine why the
inspection system indicated a rejection and manually
override the inspection system so that inspection of
components 32 in the remaining pockets 22 of carrier tape
12 would continue. _

Carrier tape 12 according to the teachings of the
present invention prevents abutment of leads 34 with side
walls 24. Particularly, engagement of some of the leads
34 of component 32 with abutments 38 hold the free ends of
leads 34 spaced a sufficient distance from side walls 24
so. that the end of leads can be detected as being separate
from side walls 24. It should then be appreciated that
the engagement of some of the leads 34 of component 32
with abutments 38 will cause the creation of reflections
on abutments 38. However, carrier tape 12 allows the
inspection system to detect the difference between leads
34 and their reflection on abutments 38 according to the
teachings of the present invention. Particularly, Figure
4 shows a worse case scenario where the center of the lead
34 corresponds to the center of abutment 38. However, due
to the minimal area of engagement between lead 34 and
abutment 38 and the semicircular cross section of abutment
38, the reflection is in the form of a spike having a
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-8- 1 multiple of the spacings between abutnents 38 in the groups, and

the like. It should further be appreciated that conponent 32 could
have an offset relation to pocket 22 rather than a 5 parallel relation to
side walls 24 as shown in Figure 2. As an exanple, the front left |ead 34

coul d engage one of the abutnents 38 of the front side wall 24 and the
rear right lead 34 could engage one qQf;4he abutnments 38 of the rear
side wall 24. But in any case, .abutments 38 would 10 prevent abutpnent of

| eads 34 wi Vhdshgeopgiderably; desg &han tdre sHiftde fRhtlepd wvibn2fete. 34
and abut nen{gma8nihighmafjor poddlibdls brergrgatkfiredtibiigedleaddlteads 34

d t h . interfi | ati 1 §.h_abut nent s..38 at ever,the
oS! i on of SERBERER 32 R S, Ropt dTRek T Re 1ee{ g CSlnk
constructi oalsb ber dedectsde by2 the am@@aﬁuﬁpn(;ysngqye#mgrtgspegthbngs of
the present sygtbﬂlv@%tn' illaﬁebeae_rfna%tegé).rzt&effﬁ‘d"ﬁ? & ﬁf%{l/'ff‘e&ﬁ@ﬁc%é

in a non-con cti ng, e_I ectro- OQt I'C VI SI oNn | nSfeCt | on‘ stem can _
expl ai ned. PABSr TEGTIHOD QX ARLSHFRERIGAL B ¢¥edespRicRal EynEuRBETast were
cl osel y adj gagst spike v Ireflectbior rdm OfHe NERESSAT Ved@r 30P&AAL tRGSOf the

24 hs. i agr SAREFELITY SRAhE T Seaars, vah THEREtreh 18ReFhI8n Tt i 1 zed
t he conbi nedeadngtéh ofVidicomanslysien@It@panéd foe ékedtB8dniogdidier with
the 'ength gluyides AP WAL sp e WS dRldolbofsid lofpbbdangt debee! the
by COGNEX Corporation in Boston, MA, USA. Thus, the false
indication of lead problems as the result of detection of
the reflection of leads 34 on abutments 38 and also side
walls 24 is thereby eliminated.

In the preferred form shown in Figure 2, the distance
between abutments 38 on opposite side walls 24 is greater
than the distance between the free ends of leads 34 on
opposite sides of component 32. Thus, if component 32 is
centered in pocket 22, none of the leads 34 would engage
abutments 38. However, abutments 38 could be formed
having a distance between opposite side walls 24 generally
equal to that of the distance between the free ends of
leads 34 on opposite sides of component 32. Thus,
abutments 38 would center component 32 in pockets 22.

In that event, abutments 38 could be shaped to accentuate
this additional function such as having increasing spacing
from side walls 24 with decreasing distance from bottom

26 of pocket 22 such as having abutments 38 being semi-
spherical in shape. |

Additionally, although semicircular or V-shaped cross
sections have been set forth for abutments 38 as
advantageously reducing the area of engagement with leads
34, abutments 38 according to the teachings of the present
invention could have other sﬁapes such as semispherical as
set forth above as well as other shapes including but not
limited to having concave depressions at the engagement
area of abutments 38 with leads 34.
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between the |l ead 34 and its reflection. Thus, during conmparison with the
st andard conponent 32 desired, the I nspection system woul d consi der that
the | ead of 30 conponent 32 in pocket 22 as being too |ong and indicate

a rejection which in this exanple would be incorrect assum ng that the
actual length of the | ead 34 was proper if its reflection was properly
not considered. It would then be necggsary for the operator to determne
why the 35 inspection systemindicated a rejection and manually override
t he i nspecti on AyEheigh campaier fsppet 13nhas beepofheWBnRS 3pCINding

remai ni ng ROGKHFLL ZHlud@ 6 GPodkees 22 ]2iwodhdutanbendppreciated
-9- 1 rrier tape acc i ng to the_ teachings, of the r.esent
i nventi on rﬁ??%éﬁ%riﬁtc?ﬂf$ggﬁsa§ﬁaﬂﬂ?ﬂ %Pd@°rgw§BP§ 2Re ﬁ%PﬁF8h|ar|y,
engagenent tod fome pdckdes | zadin aldapfagoopfooedtumfd antihrawst ments 38 hol d
the free ends Oofepr LE505132 SPACETi8eSUANLALGBR Ehi! 82eeikrOoTSidf Walls 24
preferred form is formed of semi-flexible, deformable
material to form tape 12, pockets 22 could be formed in
carriers of other mediums such as but not limited to
trays.

In the most preferred form shown in Figures 5-9,
provisions 28 are in the form of a pedestal generally
including a planar platform 40 of a shape corresponding
to but of a size smaller than the perimeter of the sides
of body 36. In the most preferred form, hole 30 is formed
in platform 40. Platform 40 is held at a parallel,
elevated position above bottom 26 by an integral skirt 41
integrally extending between platform 40 and bottom 26.
Skirt 41 in the most preferred form is frustopyramid in
shape of an increasing size extending from platform 40,
with skirt 41 extending at an obtuse angle in the order
of 105° from platform 40. The lower edge of skirt 41
integrally secured to bottom 26 in the most preferred form
is of a shape corresponding to but of a size smaller than
the perimeter of the sides of body 36 and represents the
minimum size of bottom 26 in directions both perpendicular
and parallel to the direction of index holes 20. .

However, provisions 28 can be of other forms than a
single pedestal of a generally right parallelepiped or
sguare shape as shown. As an example, provisions 28 could
be in the form of first and second, spaced, parallel
pedestals of generally rectangular shape. Such pedestals
could be arranged with their long dimension arranged
perpendicular to the direction of index holes 20. Hole 30
could be formed in bottom 26 intermediate such first and
second pedestals. Platform 40 defined by the top surfaces
of such first and second pedestals would be planar but
would have an area which is not continuous and which is
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so that the end of |eads can be detected as being separate from si de
walls 24. It should then be appreciated that t he engagenent of sone of
the | eads 34 of conponent 32 with abutnments 38 will cause the creation

of. reflections 10 on abutnents 38. However, carrier tape 12 allows the

34 and their
refl ection on abutnents 38 according to-ibe t eachi ngs of the present

contor of 1 MTAEPEk by choth Conanceid tRed HR BReCPOESSHTAR MV Hover

due t o t ef dompa@hent e32 of engagenent between | ead 34 and

I nspection systemto detect the difference between | eads

d th i Ci t gen 8 ot i
the formof Clrﬁﬁﬁ éﬂésﬁef&lgﬁ‘é?érega £’°cf‘e3‘ észs% h?ﬁ‘eltﬁfe&w th of

| ead 34 as tfe BRAY i %Pﬂﬁtlﬂﬁj ¥ithoPLAEASTBf 4PhénF1ef1P€éftle6‘n

the formof a s

aV|n consi erab

of

abut nent 38
is in

lead 34 is

di spersed. Aiﬁttsm@aﬁuﬁb neatdinsnsr5edpbekbecbaoanuouhée 1aal saeniet ect ed

by the |nspect|on SY l.on ésten1can uti|

referred to B38%h i ?Eﬁ % g?rm'sggatfPFPnﬁP

ngr PREVAE P&

é% qzpl’ ocess

el ectroni calfseeudtt ridgegsorhsinipakepubtrusionsi extiendinchakse dfhe ead

34 and thus bctﬁ&ﬁpéfebw? ggsb'fe@?ﬁ?:%@%'i:dﬂ' %etnh‘éui‘ﬁdiaé

| ead 34. Vision analysis Software

d i

el ectronically substractlng this
spi ke of refPEREFSEM| 4001 f ThBg  afompeBent 313y isonrtk contidesd idh

th of

i n Bost on,

MA, USA. Thusrovibeibpksgs 38di gdneehqu a4k lreed RooR1dde ah Igatestht of
det ecti on of t he reflect%on of iqe 34 on.,abutnents 38 and al so side

wal I's 24 is tRhetBpy™¥I RAFREESED pard

Figure 2, the diSidecwalls 24 extend from face 18 to bottom 26.
the most preferred form of Figures 5-9, side walls 24 each
generally include a ramp portion 42 located at a position
intermediate bottom 26 and face 18 corresponding to that
of the free ends of leads 34. In the most preferred form,
ramp portion 42 is inclined at an angle of 30° upwardly
and outwardly from bottom 26. Further, in the most
preferred form, the spacing between ramp portions 42 on

opposite sides of provisions 28 is such that with

1 %o pdakreram 49 f or m shown in

In

component 32 centered in pocket 20 and with the bottom of
body 36 flushly abutting with platform 40, all of the free
ends of leads 34 will simultaneously engage ramp portions
42 of all four side walls 24. In the preferred form, ramp

portions 42 do not extend in a single plane but
specifically are arcuate in shape.

Side walls 24 further include transition portions
between ramp portions 42 and face 18 and bottom 26.
Specifically, in the preferred form, first transition
portions 44 are located intermediate face 18 and ramp
portions 42 and specifically extend from face 18 to the
upper edges of ramp portions 42. Second transition
portions 46 extend from bottom 26 to the lower edges of
ramp portions 42. 1In the most preferred form, transition

' portions 44 are generally planar and are near vertical and
extend at an angle up to 90° from face 18. Transition
portions 44 provide the necessary depth to pocket 22 such
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Qefﬁeen abutments 38 on opposite side walls 24 is greater 35 than the

di stance between the free ends of |eads 34 on opposite sides of
conmponent 32. Thus, if conponent 32 is

REPLACEMENT SHEET Substitute
sheet- 29 Septenber 1999 -10- | centered
i n pocket 22, none of the |eads 34 woulggengage abut nrents 38. However

abut ments 38 could he forned having a di stance betwee pposi te side
wal | s 24 ggﬁéﬁa%%? op °4¥)%qmﬂéc§%W?ﬁP%F§t%%c§“BEPﬁ£§ﬁ Eﬁe free ends
of 5 | eapgro¥sdonzRssiis IaaedfattaopaskiyhSly bébow, the plhmereift s 38
woul d center,_co ty 32 4 e s aj .e abyt s 38
coul d be s%gggdrﬁégqglcqcleen?“ulé{igﬁozcﬁé ﬁ?@ga%ld}‘?rl‘%g%{'gf%’J%c%glgg'}r?estu?% ggl%avi ng
i ncr easi ngifp&dieng@ngle faforing dnevadf sc@mp wpoht lensed’i wguddshavee from

bottom 10326 0fciGhkRied 21 U Pscdavd Ng abut ments 38 being sem -
spherical i n shape. Addi tional |y, although sem c¢i rcul,ar, or V-shaped

cross sections ¥ &npadiment: (shewp im Fronres38-8s trangdfdageously
reduci ng t perariemsofs &ngagareantam Afnhka&fisflange 48 having a frusto-

pyramid shape of an increasing size extending from bottom
26. The upper edges of annular flange 48 integrally
terminate in the inner edge of an annular ring 50 located
parallel to and intermediate bottom 26 and platform 40.
The lower edges of ramp portions 42 are integrally formed
with a lip 52 extending slightly downward from the outer
edge of annular ring 50. The lower edge of flange 48 has
a shape corresponding to but of a size generally equal to
or slightly smaller than the perimeter of the sides of body
36 and corresponding to but of a size smaller than pocket
22 at face 18. The upper edge of flange 48, lip 52, and
transition portions 44 have a shape corresponding to but
of a size larger than the perimeter of the sides of body
36 of component 32. The function of the configuration of
transition portions 46 is to insure that during the
manufacturing process, ramp portions 42 have the desired
shape. Specifically, during forming, side walls 24 could
simply extend generally vertically to bottom 26 in the
event that the forming process did not have an approach to
draw or force the molten material into the desired shape.
The particular configuration of transition portions 46 as
shown and described is an approach which insures the
acceptable formation of ramp portions 42 during
production. It can be realized that transition portions
46 can have other shapes and configurations and/or that
other approaches can be utilized to obtain accurate
formation of ramp portions 42 in the side walls 24 during
fabrication of carrier tape 12. It should further be
realized that side walls 24 including ramp portions 42
according to the teachings of the present invention can
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15 34, abutnents 38 according to the teachings of the present i nventi on
coul d have ot her shapes such as sem spherical as: set forth above as
wel | as ot her shapes including but not limted to having concave
depressions at the engagenent area of abutnents 38 with leads 34. 20
Al t hough carrier tape 12 has been shown as including . a single colum of
pockets 22, it should be appreciated -1i7that pockets 22 coul d be arranged

in more thq,&‘pé'l #’n@on?zgﬁgaﬁz%mspock “Zéh‘hp‘ﬁ’e dar p S'13e Q)fa Clg]ws and

rows on car I’I er ew se I er
preferred faaudd soe o¢mﬁ1@\ﬂrg@nnotl BRI bave desmmm Fegdons auqlb &ormt ape

12, pocket %@&vé‘é&k"f‘aﬁﬁ %Sf'ﬁfgnénn andcﬁi-éhgrl%l%fn %Uﬁud@"t%xﬁy% as
but not limted to hus since t nvent,i on di scl osed

herei n may R %?)tlé%oﬁ?e}aa%ﬁ Bt ﬁ%Ptéﬁ\éEPFl EhpBeSUGY RSuPHShrting from
the spirit pirgisseial oehnypetbolsti &a theksokectddn .of slmlmﬁflqh, forns have

been indic dine s scri bed here| e .ne conS|dered
in all res%%% ks &Qfl n? vgeaﬁanﬁégqu rlcffﬁgu%%h g?ﬁﬁ% of the 35
i nvention |%ru%t@myrnmidasbdpb9 phrtipperdsendimonmipwardly arer t han by
the for egonagtvﬂsf&qpffeﬂ b8eEoA bsCQE“QﬁS angle WH Ghe YPaet IdE agdie

meani ng and range equi val engy o he "cl ains_are 1 ntended to be
enbr aced t AR tegrally termlnatlng in a second frustopyramid

shaped portion extending upwardly and outwardly at an
angle in the order of 57° and which in turn integrally
terminates in a tubular portion with near vertical walls.
In this arrangement, the free ends of leads 34 with
component 32 centered on provisions 28 could abut

side walls 24 at the intersection of the first and second
frustopyramid shaped portions. Similarly, ramp portions
42 could include planar, arcuate, combinations thereof, or
other shapes according to the teachings of the present
invention.

In the preferred form shown in Figures 5-9, bottom 26
is generally annular in shape and defined by and between
the lower edges of flange 48 and of skirt 41. In the most
preferred form, the portions of bottom 26 parallel to
index holes 20 and intermediate the linear portions of
bottom 26 extending perpendicular to the direction of
index holes 20 include an undercut 54 extending generally
parallel to bottom 26. Such linear portions of bottom 26
thus extend parallel to and adjacent to the opposing sides
of body 36 extending perpendicular to the direction of
index holes 20. Undercut 54 is spaced above bottom 26 a
distance generally equal to the greatest acceptable
spacing allowed by Electronic Industries Association
standards between the top of body 36 of component 32 and
face 16 and in the most preferred form is generally equal
to 0.2 nm.

In the packaging method of the present invention,
component 32 is lightly positioned and released in pocket
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-11- CLAIMS 1. Carrier for electronic circuit conponents having ‘a
plurality of |eads extending outwardly froma body, with the |eads
terminating in free ends and being spaced fromeach other, conprising, in
conbi nation: a pocket for receiving the electronic circuit conponent and
including a side wall and a bottom wth the side wall having a shape
corresponding to that of the free ends_gg-.the | eads of the electronic
circuit conponent received within the gocket; and neans forned on the side
o}

wal | for aiftinkc FRPulfebe Eeathgedorhahe CPEREREHE PiRe FHE Rhic circuit
conponent \@déﬂﬁéﬂi@dp@ﬁilieéeiéﬂérpiﬁvpﬁbkég engageheais dJ;n taheiresrtsion t h t]tle
side wall and f pLic | sper.sLng ] Qr rti of, t tion o

t he Ieads.paraé;efT%% g%ééfe og?sc QiﬁH§ %ﬁe?&ﬁnkﬁg§xaﬂﬁ*?ﬁﬁgﬁ%%gib

conpri ses & ufxeetendé efateddabdtnent theaviighta ivhddguate ¢h wowldri zes
the area c t d | f | I rcuit
componont . SRGE4E Q! BEFLISR £278 ErnliRg SRTRIANY B PR

sem ci r cul a¥° cFResAiEectHAR PAr anAeK helefe 20opEmadovaEpphPtition 4

The carri era®fsbanhn Bodhessi fohlld ABRCIENASHIG WBRIL with platform 40
but would abut along a line adjacent to the left edge of
platform 40 in Figure 6, and the free ends of leads 34 on
the left in Figure 6 would be spaced from side wall 24.
Under gravitational forces and from such a position, the
free ends of leads 34 would slide down ramp portion 42 to
the position as shown. Due to the inclined nature of ramp
portion 42, as leads 34 slide downwardly, leads 34 and
component 32 are forced to the left and body 36 will move
to flushly abut with platform 40. When body 36 flushly
abuts with platform 40, the free ends of leads 34 on the
opposite side of component 32 simultaneously abut with
ramp portion 42 on the opposite side of pocket 22 in the
most preferred form. It should be realized that component
32 will not have a tendency to continue to move to the
left as to do so would require the free ends of leads 34
on the left side of Figure 6 to ride up ramp portion 42
and move against gravitational forces. Thus, pocket 22
according to the teachings of the present invention
centers component 32 therein. If leads 34 of component 32
should not slide down ramp portion 42 until body 36
flushly abuts with platform 40 due to gravitational forces
alone such as the result of frictional forces, the normal
movement of carrier tape 12 after component 32 has been
placed in pocket 22 should jostle component 32
sufficiently to cause leads 34 to slide down ramp portion
42 to thereby center component 32 in pocket 22.

Similarly, component 32 could be positioned off center
in pocket 22 in a direction perpendicular to the direction
of index holes 20 and to the right or left in Figure 7.

In that situation, the free ends of leads 34 on the sides
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t he abutnents are not equal to the spacings between the |eads of the-

el ectronic circuit conponent for preventing the abutnents frominterfitting
with the | eads. 5. The carrier of claim4 wherein the spaci ngs between
t he abutnents are equal . 6. The carrier of claim5 wherein the nunber
of abutments fornmed on the side wall of the pocket is greater than the
nunber of |eads extending outwardly froma side of the electronic circuit
conponent corresponding to a length of the side wall of the pocket aligned

with the siQfe RAdY 6 PaEalbalctei Ehai direspdaaneLodnderchalias At nent s

are formed.would engagdhgn&asii@é Qbwh! BhE Ze¥peEeiie! RAMMI B tiUNn 42
abutments faqrmed on the si

d I t ket I, t.er
P12 than (TEDEETAOrS BRER LPLrtPrERBLRIARHEOP 6 ARG Rl ehe
el ectroni c 204 clfhusprporkat 22rwespdndinglaply cengelr compunentdaal | of
the pocket iagrlfﬁré\ézégoﬁhﬁeébgﬁd%uigﬁ ebethkOB FeEiGH b AHRAENt ON

whi ch the abutnents ar . ]
_ holes 20. It should be realized that assuming component

32 has leads 34 extending from all four sides of body 36,
pocket 22 according to the teachings of the present
invention will center component 32 therein whether or not
component 32 is off center in a direction parallel or
perpendicular to the direction of index holes 20 or
combinations thereof and whether or not the sides of body
36 of component 32 are arranged parallel or non-parallel
to directions parallel or perpendicular to the direction
of index holes 20. Further, it should be realized that
the risk of bending leads 34 is minimal as generally
several leads 34 will simultaneously engage side walls 24
so that the forces are spread out and not concentrated on
a single or a few leads 34. Further, the forces involved
are minimal and generally are limited to gravitational
forces, with such forces typically being insufficient to
bend or otherwise damage leads 34.

After components 32 are placed in pockets 22, a cover
tape 56 of any desired type is suitably secured to face 16
of. carrier tape 12. Carrier tape 12 including components
32 in pockets 22 covered by cover tape 56 is then
conventionally wound on a reel 58. After wound on reel
58, reel 58 is placed within a static control bag and
then into its individual "pizza" box. Several individual
“"pizza" boxes are then placed in an outer shipping box for
storage and transport.

When wound on reel 58, carrier tape 12 has a
configuration of an increasing spiral with bottoms 26 of
pockets 22 of one wrap abutting with cover tape 56 of the
wrap below. It should further be realized that the
periphery of any particular wrap and thus the length of
carrier tape 12 in any particular wrap increases from the
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f or med. 8. The carrier of claim2 wherein a plurality of pockets ‘are

provi ded at precise intervals on a carrier nedium 9. The carrier of
claim8 wherein the plurality of pockets are arranged at precise intervals
in a colum. 10. The carrier of claim8 wherein the carrier nediumis

formed of sem -flexible material; and wherein the carrier further
conprises, in conbination: a plurality QﬁoLongitudinaIIy spaced, indexing
hol es ext endi ng through the carrier nedium 11. The carrier of claim?2
wherein the thRE RSk cTB tPREEEA menTRUB, cReRketRe2Rr BESeRAE of t he

| eads from Mummtmw%ﬁb%pmf Seach ofRer Theacaadian of claim1l

wherein the abutti.ng and opt| |1y dispersi ans pre a | erflttlng
el ation w GG T gcr fas EiadesndbRedL iy FRAIR BhCERE: £ Y honent o
having a pI@aMeH%IQﬁ Figuise o tlowidi rattiver varel gftennin bodpvewilapping | eads
termnating dd‘hdf ”?%r Lot PehLPi SR f?dfﬁwﬁ‘ $ACENA! BBEtoROFANESI NG, 1N

conbi nation:_ a po ei vi ng t ectronic circuit component and
i ncl udi ng alﬁﬁﬁ?%wﬂﬁ Bigure bdt t oRhevwrehath¥espaeikdrn RiyPOSketeh 2%

COVreSpond”Bkﬁwééﬁﬁﬁréﬁstfﬁbﬁr&épéﬂd§ 8h hifiel6ads ratbtole drRAldtg
circuit conﬂ{ ent refelveddm$ LQ thg Egikeé and %ns E%{ned on the side
wal | for Y% mPhi ke fdEadtatng ?Eéﬂg P &EDS SEYRET ©%i rcui t
conponent\Mﬁéallsme pbekdepthroprpuehétngEmgagentehsabntmmIwzatpimgh t he
side - carrier tape 12, and similar factors. The diagramatic

showing of Figure 8 represents several of the possible

relative positions of pockets 22 in different layers of

wrap.

One possibility is that pockets 22 are exactly
radially aligned as illustrated in the fifth and sixth
layers which are the top two layers of Figure 8. As the
size of bottom 26 at the lower edge of skirt 41 is less
than the periphery of the sides of body 36, bottom 26 of
the top layer will abut with cover f£ilm 56 of the fifth
layer. It should be understood that if a gap exists
between the top of body 36 and cover tape 56 in the fifth
layer, bottoms 26 of pockets 22 of the top layer will
deflect cover tape 56 to engage the top of body 36 due to
the winding tension placed on carrier tape 12 as it is
being wound upon reel 58. Thus, body 36 and cover film 56
of the fifth layer is tightly sandwiched between. platform
40 of the fifth layer and bottom 26 of pocket 22 of the
sixth layer. Due to this sandwiching force, body 36 in
the fifth layer is thereby clamped in position in pocket
22 to resist movement therein.

Another possibility is illustrated in the fourth and
fifth layers of Figure 8 where the linear portion of
bottom 26 of the fifth layer extending perpendicular to
the direction of index holes 20 to the right in Figure 8
engages cover tape 56 intermediate the sides of body 36 of
the fourth layer and the linear portion of bottom 26 to
the left in Figure 8 engages cover tape 56 extending over
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wal | ; wherein the abutting neans conprises a plurality of spaced abutrents
havi ng a shape which nminimzes the area contacted by the free ends of the
| eads of the electronic circuit conponent; and wherein the spaci ngs between

t he -13- abutments are not equal to
t he spaci ngs between the | eads of the electronic circuit conponent for
preventing the abutments fron1interfitti§ _with the | eads. 14. The

carrier of claim 13 wherein the spacings between the abutnents are egyal
15. The car fiagre dgf6 cintenmedifiks twe tad]acentrrockabst ABnPf fthend@uaith he

side wal | of) fyhg POOKAls | ol ai@raﬁ&laébwﬁ ﬂaﬁaegsoafl eads rexirendi ng
outwardly from a sjde of the e % # Rﬁnﬁgnent QorIe Qﬁﬂdlng to
a length of 13¥LLitR WMt ﬁﬁ%ﬂ PRE 4P%q8%

el ectroni c ciouxttii Yaoyenonsemd themblnéarhponbmbnenfsbateomoamewf the 16.

The carrier Pfqﬁlrajfé(&%ﬁ g\%eig énric?l%t: Pﬂtﬁa{éehgve Bﬁ@ (EI rq:ylllgr Cross

sections para on1o
sandwiching force, body 36 in the fourth layer is thereby

clamped in position in pocket 22 to resist movement
therein. Similarly, body 36 in the second layer is
clamped in position by the linear portions of bottom 26 of
the third layer extending perpendicular to the direction
of index holes 20 to the right in Figure 8.

Another possibility is illustrated in the third and
fourth layers of Figure 8 where the linear portion of
bottom 26 of the fourth layer extending perpendicular to
the direction of index holes 20 to the right in Figure 8
engages cover tape 56 intermediate the sides of body 36
of one component 32 of the third layer and the linear
portion of bottom 26 to.the left in Figure 8 engages cover
tape 56 intermediate the sides of body 36 of the next
component 32 in the circumferentially adjacent pocket 22
to the left in Figure 8. It should be realized that body
36 of any particular pocket in the third layer of Figure 8
is engaged by the linear portions of bottom 26 extending
perpendicular to index holes 20 of two different pockets
22 of the fourth layer. The purpose of undercuts 54 can
now be explained. In particular, the portions of bottom
26 of pockets 22 of the fourth layer parallel to the
direction of index holes 20 extends over the face 16
intermediate two adjacent pockéts 22 of the third layer.
In the event that bodies 36 have a height less than the
distance between the top surface of platform 40 and face
16, it is necessary for the linear portions of bottom 26
extending perpendicular to index holes 20 to deflect cover
tape 56 into pockets 22 of the third layer and thus be
located below the level of cover tape 56 and face 16.
Without undercuts 54, the portions of bottom 26 parallel
to index holes 20 of the fourth layer would abut against

This Sheet Has Been Replaced

AR




pocket . 17. The carrier of claim13 wherein a plurality of pockéets are

provi ded at precise intervals on a carrier nedium 18. The carrier of
claim17 wherein the plurality of pockets are arranged at precise intervals
i.n a col um. 19. The carrier of claim17 wherein the carrier mediumis

formed of sem -flexible material; and wherein the carrier further
conprises, in conbination: a plurality_.o§_1ongitudinally spaced, indexing
hol es extendi ng through the_ carrier nedi um

- 14- cover AR IPE AMY FaEpks 1IN FRENeRiAte RORKakS| A2) 6di khe a

singl e col gairel 1oadctwhith wédubdhouttl Dikeppreaicied and abBarbppaktts 22
coul d be arr.anged,in nore %han one col um

array of CSFU ezﬁﬁ?ﬁ%ﬁ% - ces afﬁﬁ}?%rffgﬂéwiggiﬁéE%§?§§$%ZF%§3L3ﬁaPhe

carrier inipheeel 58y efBrusd dnderdsts of4eal boéwsthe- Lingabl portdomsnabl e

material Qe YJRLSAPR 6 r PPKEAG1EpEKEE P2 (R AR%upPer layer to
engage and apply a clamping force to two different
components 32 in two circumferentially adjacent pockets 22
of the lower layer. It should be realized that undercuts
54 are not required in the event that bodies 36 have a
height generally equal to the distance between the top
surface of platform 40 and face 16 such that fulcrum
situations do not arise and/or if the forces absorbed by
carrier tape 12 between pockets 22 do not sufficiently
detract from the clamping forces placed on components 32.

Another possibility is illustrated in the first and

second layers which are the bottom two layers of Figure 8
where the linear portion of bottom 26 of the second layer
extending perpendicular to the direction of index holes
20 to the right in Figure 8 engages cover tape 56
intermediate the sides of body 36 of one component 32 of
the bottom layer and the linear portion of bottom 26 to
the left in Figure 8 engages cover tape 56 intermediate
component 32 in the circumferentially adjacent pocket 22
to the left in Figure 8 and face 16 intermediate the two
adjacent pockets 22 of the bottom layer. It should be
realized that the portions of bottom 26 extending parallel
to the direction of index holes 20 would engage cover tape
56 and particularly undercuts 54 in the most preferred
form and sandwich it against face 16 intermediate the two
adjacent pockets 22 of the bottom layer and thereby
prevent the linear portion of bottom 26 extending
perpendicular to index holes 20 to the left in Figure 8
from extending into pocket 22 in a manner to engage leads
34 of component 32. It should also be realized that due
to undercuts 54, cover tape 56 will be deflected from its
pPlane extending over face 16 with cover film 56 thus being
pPlaced under tension and in the most preferred form
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carriers of other nediuns such as but not limted to trays.

I'h the nost preferred formshown in Figures 5-9, provisions 28 are in
the formof a pedestal generally including a planar platform40 of a
shape correspondi ng to but of a size smaller than the perineter of the
si des of body 36. In the nost preferred form hole 30 is forned

in platform40. Platform40 is held at gajparallel, el evated position
above bottom 26 by an integral skirt 41 i ntegrally extending _between
pl at f or m 40pHAdipgt Romiagping fogger paainst ed s elal?gfﬂr’t“s

frustopyramg.i Npue toSkAR8eOfoRites)ChREY NG Siry clixtgiehksd Laparphist form

40, with skjrt 41 extendi ng at .an agbtuse angle i.n the order of
105[ err] frB’ﬁ‘P’p’FEYf GLATRED HRe (?\Ré:rl%‘dd@ (ﬁ°°§?ﬁr€t2241t° resiftegral ly
secured to hotvemen26thereia.nost preferred form is of a shape

corresponding t9ebub g A1l 63T Yed Wbt as ddifodiEhOELSS gLot he si des

of body 36 and represents th I mum si ze ottom 26 In directions
bot h per penglampgd in pogiFigay &in @latfamms (¢ KF itthey YAgRRCRIVEs 20.

However, prgyikie®as 228 actiordainy t Rale ftddBhiny® &£ the prageatpedestal of

. L.rif

xampl e bt AOVERGIBI,G SenAIdeE AP IR, £qRES HE FAFRDTOR PO RARE second.

spaced, parebmplonents pedest gdockEtsga®r alThus pcimngudropstept, Sheh

et o Spreh Y Sl VR W4 Pl A0 g e

formed i n bpeckets 22ntis mbshantiakly | kess atkan if gewpanep&sestal s.

Pl at f or m 40 defd RRAt Rihddie & WL ampfrRfeforce in pockets 22.
Specifically, such collision forces should be sufficiently
small to minimize or generally eliminate the possibility
of bending or otherwise damaging leads 34.

In the event that forces are applied to component 32
which would tend to move component 32 in pocket 22 of the
type of the present invention, several dynamics are
involved. Specifically, due to the angle of incline of
ramp portions 42, the free ends of leads 34 engage .
side walls 24 in a manner to flex leads 34. It should be
appreciated that collectively, considerable force can be
absorbed by leads 34 before bending or other damage to
leads 34 occurs. Thus, pockets 22 of the present
invention enhances the spring effect provided by leads 34
of component 32. Further, due to the incline of. ramp
portions 42, the height of the free ends of leads 34
increases as component 32 moves in a direction parallel
to platform 40. Due to this increase in height, leads 34
place a force on body 36 to raise the respective side of
body 36 from platform 40. In addition to the forces
necessary to do this, force will be necessary to deflect
cover tape 56 outwardly. In addition, according to the
most preferred teachings of the present invention, the
raising of body 36 from platform 40 is further resisted by
the clamping force provided by being sandwiched by bottom
26 against platform 40. Thus, bending or other damage to
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of such first and second pedestals woul d be planar but woul d have an
area which is not continuous and which is This Sheet Has Been Repl aced
111111121212211212172 1f121 i -15-

substantially |l ess than the area of the bottom of body 36 of conponent 32.
Conmponent 32 is supported in pocket 22 by the bottom of body 36 abutting
with platform40 and | ocated internediafg. bottom 26 of pocket 22 and face

18. In the nost preferred form platform 40, and provisions f are free of
ri dges or $PAFPas 4t ﬁ?&%’\é&geﬁ%‘dﬁf’g W’E?fg Pot9ORTHE ggdy 36 of
conponent 82 iwlieatafppdicredexl Hatiorspiected sto coopeidatraBlei s not _
any. direot DENogues Uk Aty AU L b GEERE Pn'dlallp Tt aEEY T F e
18 to bottom 26ontxary to the conventional approach of attempting
to position components 32 inside of pockets 22 in a manner
such that leads 34 do not engage side walls 24, pockets 22
according to the preferred teachings of the present
invention shown in Figures 5-9 are shaped such that leads
34 engage with side walls 24. In this regard, side walls
24 are configured in a manner such that the engagement
therewith by leads 34 is in a controlled manner to center
component 32 in pocket 22 and to absorb kinetic energy
and protect leads 34 from damage as the result of reel 58
being subjected to outside forces such as encountered in a
drop test. A major advantage of pocket 22 of the present
invention is that provisions 28 can be formed by a
platform 40 of a generally planar nature and specifically
does not requiré any ridges or other protrusions which
extend above the plane of the bottom of body 36 when
supported by provisions 28 in pocket 22. Such ridges or
protrusions were a major cause of lead damage in prior
carrier tapes.

Thus since the invention disclosed herein may be
embodied in other specific forms without departing from
the spirit or general'characteristics thereof, some of
which forms have been indicated, the embodiments described
herein are to be considered in all respects illustrative
and not restrictive. The scope of the invention is to be
indicated by the appended claims, rather than by the
foregoing description, and all changes which come within
the meaning and range of équivalency of the claims are
intended to be embraced therein.
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the nost preferred formof Figures 5-9, side walls 24 each gen
I nclude a ranp portion 42 |ocated at a position internedi ate ﬁi Hﬁ&ﬂ"ﬂ HI"“"
face 18 corresponding to that of the free ends of |eads 34.

preferred form ranp portion 42 is inclined at an angle of 30[err] upmardly
and outwardly from bottom 26. Further, in the nost preferred form the

spaci ng between ranp portions 42 on oppps+te sides of provisions 28 is such
that with ent 32 centered in pocket 20 and with the bottom of body 36
flushly aé%%pﬁﬁg with platform40, all of the free ends of |leads 34 wll

si mul t aneous| Y engRRETieH For tebectronbé aircadbr cemgenankiss hayinign a he

preferred ﬂmali@frrbpqéa&@seﬁeeﬁalﬂeto&éﬁsfdwsfgﬁﬁ; Q%ﬁgp‘ 9@] AUk he

speci ficall re arcuate in s urt ude
tPanS| ti or?“%/?df ngr%%r?‘i‘%sa’&? BﬁéIHGaéBa&‘Sdaﬁgob‘oteﬁ@ﬂh 26.

SpeC|f|CMther;1¢6mp¢ﬁsiﬁqreﬂnfﬁmmblﬁatﬁbntraaspbbﬁétpﬁbklQE%ei$1

d I on ecifi extend
from f ace T (LRt on e o beRBLe coRRaReRt, #h, g RdsBB0R, ik, whals,
portions 4% derttemm wbth obheesidet wall ohevinsggasshapeaprresponding?.
|n the msio paeleréedeher fred ! ndb! beNcRE' 1083 é? EﬁE 8948k3nt ) anar and

tic and exte an angle up romfacé 18.
?i:ngsﬁh£$¥ﬁ#?fﬁnﬁpﬁapﬁﬁ |H%c?hﬁeﬁeYéE%éPytHGpPHCKG po@REt MEANS, ch

formed on the side wall for abutting with the free ends of
the leads of the electronic circuit component within the
pocket for preventing engagement of the leads with the side
wall and for optically dispersing major portions of the
reflection of the leads.

2. The carrier of claim 1 wherein the abutting means
comprises a plurality of spaced abutments having a shape
which minimizes the area contacted by the free ends of the
leads of the electronic circuit component.

3. The carrier of claim 2 wherein the abutments have
semicircular cross sections parallel to the bottom of the
pocket. _

4. The carrier of claim 2 wherein the spacings between
the abutments are not equal to the spacings between the
leads of the electronic circuit component for preventing
the abutments from interfitting with the leads.

5. The carrier of claim 4 wherein the spacings between

- the abutments are equal. |

6. The carrier of claim 5 wherein the number of
abutments formed on the side wall of the pocket is greater
than the number of leads extending outwardly from a side of
the electronic circuit component corresponding to a length
of the side wall of the pocket aligned with the side of the
electronic circuit component on which the abutments are
formed. _

7. The carrier of claim 2 wherein the number of
abutments formed on the side wall of the pocket is greater
than the number of leads extending outwardly from a side of
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that the top of body 36 of conponent 32 supported on provisi

| ocated at or slightly below the plane of face 16 while m nlmmlﬁm “Hl“m“l“‘
di mensi ons of pocket 22 than if the angle of incline of ranp pordidns"42s
woul d have been continued up to face 18. In the enbodi nent shown in
Figures 5-9, transition portions 46 include an annul ar flange 48 having a

frusto- pyramd shape of an increasing26+ze extending frombottom 26. The

upper edggs Q) i a%b@&ﬂéﬁt'a&f&eﬁaﬁahg%bhs uaag&nedge of

an annul ar ring 50 ocate to and, 1 nterned] até bottom 2
pl at f or m40 thﬁ\é#‘lﬁ/\é'fabhg‘ég the rpepkebraibgmed owhkh Fhﬁeﬁl’-glel Lt &h%ed with

a |ip 52 pdciylinie divdiity compsredtsamwhiehothar abdgneatsaame ar ring
50. The | ower edge of flange 48 has a shape corresponding to but of a size
general | Q§ﬂﬁ§3to or slightly smaller than the perinmeter of the sides of
body 36 and dbwresmmmd¢mgriarbuf claimsPzwheneihea phuragdtyerf2?2 at face

18. The E00Er 8plo00§6a48e phlcle BRfeLLARS bhOd RAiQRS 44 have a
shape co respondlng t% ut o ze [arger than the perineter of the sides
of body medium.

9. The carrier of claim 8 wherein the plurality of
pockets are arranged at precise intervals in a column.

10. The carrier of claim 8 wherein the carrier medium
is formed of semi-flexible material; and wherein the
carrier further comprises, in combination: a plurality of
longitudinally spaced, indexing holes extending through the
carrier medium.

11. The carrier of claim 2 wherein the spacings between
the abutments prevent the free ends of the leads from
extending between the abutments.

12. The carrier of claim 1 wherein the abutting and
optically dispersing means prevent an interfitting relation
with the leads.

13. Carrier for electronic circuit components having a
plurality of leads extending outwardly from a body, with the
leads terminating in free ends and being spaced from each
other, comprising, in combination: a pocket for receiving
the electronic circuit component and including a side wall
and a bottom, with the side wall having a shape. corresponding
to that of the free ends of the leads of the electronic

- circuit component received within the pocket; and means
formed on the side wall for abutting with the free ends of
the leads of the electronic circuit component within the
pocket for preventing engagement of the leads with the side
wall; wherein the abutting means comprises a plurality of
spaced abutments having a shape which minimizes the area
contacted by the free ends of the leads of the electronic
circuit component; and wherein the spacings between the
abutments are not egqual to the spacings between the leads
of the electronic circuit component for preventing the
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36 of conponent 32. The function of the configuration of tra
portions 46 is to insure that during the manufacturing procegﬂmlﬁm(!“uulll“I“l
portions 42 have the desired shape. Specifically, during formifig,c Sides s =«
wal l's 24 could sinply extend generally vertically to bottom 26 in the event

that the form ng process did not have an approach to draw or force the
nolten material into the desired shape7<he particular configuration of

transitio ortlon S lggg approach whi ch insures
t he acce g&%ﬁ?“ﬁ&' qég¥¥%#yﬁﬁtlons d%rlé% production. It can be
real i zed thau4bramhanqarqxnn|Qﬁuplﬁimx%ﬁrﬁhﬁr%mmeth%hﬁﬁéglaﬁﬁ between

confi gur ahie0Re s 1 iy, approaches can.be utilized to obtain
accurate PbrnaP?bn os lﬂ)%ﬁntlons 42 in the side walls %4 duri ng

fabrication éﬁ-caﬂhﬁac%qﬁ*9ﬁ19fIql%&muﬂ%iWQ@?%%P Hae pyp ?Ed°?hat si de

wal |'s 24 aipndméditiy fiorfied @ i€ sifdaaceallli 6f thetpocketchsngreaterhe
present | on ¢

Configurggyenah‘Aé“%ﬁb%ﬁqﬂﬁﬂ%?aiﬁcﬁﬁﬁ%ﬁ?%“% outwardly from $7513§V%f0ther

the electronic cireuit component corresponding to a length
of the side wall of the pocket aligned with the side of the
electronic circuit component on which the abutments are
formed.

16. The carrier of claim 13 wherein the abutments have
semicircular cross sections parallel to the bottom of the
pocket.

17. The carrier of claim 13 wherein a plurality of
pockets are provided at precise intervals on a carrier
medium. '

18. The carrier of claim 17 wherein the plurality of
pockets are arranged at precise intervals in a column.

19. The carrier of claim 17 wherein the carrier medium
is formed of semi-flexible material; and wherein the
carrier further comprises, in combination: a plurality of
longitudinally spaced, indexing holes extending through the
carrier medium.

20. Carrier for electronic circuit components having a
plurality of leads extending outwardly from at least first
and second opposing sides of a body, with the body having
a top and a bottom, with the leads having free ends,
comprising, in combination: a carrier medium including a
front face and a back face; and at least a first pocket for
receiving the electronic circuit component, with the pocket
including first and second side walls on opposite sides of
the pocket and further including means for supporting
the electronic circuit component in the pocket, with the
supporting means being free of protrusions extending above
the bottom of the body of the electronic circuit component
when supported in the pocket, and with the side walls
including ramp portions inclined upwardly and outwardly,
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could be configured not to have distinct regions such as bet

portions 42 and transition portions 46 and 48 but rather to h mm MHII"IH“I _
conti nuous shape such as being parabolic or hyperbolic in cro N
Simlarly, side walls 24 could be configured to include a first

frust opyranmi d shaped portion extendi ng upwardly and outwardly from bottom
26 at an angle in the order of 30[err] -284d integrally tern1nat|ng in a

t ndln outmardly at an
Zﬁ;?gdl Lr;dﬁ‘?‘g?g ?}n&é%aﬁﬂgérjsr fo f ?noPgFﬁgmﬁf”éﬁiéa BEFPHates in a
t ubul ar p&idesh off tt}hmémdwawwinmmth thethampapoahgensnbf; the free

ends of | gadest34hnd dessHp dEdd vszmsnaﬁrsgpeal%ogaaéenafZEha%b@k%t&ut
side wal |l s_ 24 th ersectipn of the first and second fruystopyram d
Tne;Siedk

shaped porfi%h FOniq X gt ti oARPaperb i FREEANEADABNENE ar cuat e,
conbi nat i gascketer eof , or ot her shapes according to the teachi ngs of the

sent inventj,on pr gf Fi S 9, bottom
IC2)£Se| s general Iéy anl"IIll,l %réé}r‘l}:{; apéfaﬁéggef | ﬁeghégggﬁdkﬁgt &g %t ﬁé‘dl E\ﬁé:ror@jges
of flange Sifearploks sfurthem inglufie avtrapsétéoneportion ebttepdmng)ras: of

bot t om 26 et el 9 £@dsde NBLER e 2BACkNESEEPEL2! BrilgaihBednehor ti ons
of botton126 extemﬁigkéﬁr endicular to the directio es 20

i ncl ude af dtng BerkeSr iy parallel to botton126 Such
| i near portiore.of Tios tearPber hof exaeémdz2pawhelelint ehandradisatqion to the

opposing Hlas & HOWolfeEX' FRELPAATERE PhE babx! $ablo ot BRL' 90

portion.’

23. The carrier of claim 20 wherein the pocket includes
a pocket bottom, with the bottom of the body being supported
in the pocket by the supporting means intermediate the
pocket bottom and the back face, with the pocket bottom
having a minimum size in a direction between the first and
second side walls which is smaller than the body between the
first and second sides, with the size of the pocket bottom
being smaller than the size of the pocket at the back face.

24. The carrier of claim 20 wherein the electronic
circuit component has a periphery in the shape of a right
parallelepiped and the body includes third and fourth
opposing sides; wherein the pocket includes third and fourth
side walls on opposite sides of the pocket, with the free
ends of the leads on the third and fourth sides of the body
engaging with the ramp portions on the third and fburth
side walls on opposite sides of the pocket when the
electronic circuit component is supported in the pocket by
the supporting means and centered in the pocket.

25. The carrier of claim 24 wherein the pocket includes
a pocket bottom, with the pocket bottom having a minimum
size in a direction between the first and second side walls
which is smaller than the body between the first and second
sides and a minimum size in a direction between the third
and fourth side walls which is smaller than the body between
the third and fourth sides, with the size of the pocket
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Associ ation standards between the top of body 36 of conponent

16 and in the nost preferred formis generally equal to 0.2 mMm In
packagi ng nmet hod of the present invention, conmponent 32 is lightly
positioned and rel eased in pocket -29- 22. 1t should be realized that

i oot orbaerah Bipg BRAv RoEReR onEr Hills o, R Hocke i O ik |

ends of |fade.34 on the rlght in Flgure 6 mould engage ranp portion 42

extendi ng genggal | yhpep %E‘ib‘i-“bg’ él%:.‘nh%dj'vfrfé‘xtél(i‘ﬂ t(He I #1 difi$ o Ol d
above t he p05|t|on as s not fl ushl é abut with p]atform

40 but wokeAdgbap shengizsti ﬁé—d&dj%éﬁe ths’%@ngaqe TAMD) RRF PR 40 in
Figure 6, ogngheheitreeesdads wall eddulthrously as the free ends of

the second side of the body engage the ramp portion of the
second side wall when the electronic circuit component is
centered in the pocket.

| pdex hol es 20. Undercut 54 is spaced above bottom 26 a dist
equal to the greatest acceptable spacing allowed by El ectroni @'amlt ﬂ m““l
aces =+
t he

27. The carrier of claim 20 wherein the ramp portions
are inclined at an angle in the order of 30° to the front
and back faces.

28. The carrier of claim 20 wherein the ramp portions |
of each of the side walls do not extend in a single plane.

29. The carrier of claim 20 wherein the supporting
means comprises a platform for abutting with the bottom of
the body, with the platform being planar and of a size
smaller than the perimeter of the bottom of the body.

30. The carrier of claim 29 wherein the platform has an
area which is not continuous and which is substantially less
than the bottom of the'body.

31. Carrier for electronic circuit components having a
plurality of leads extending outwardly from at least first
and second opposing sides of a body, with the body having
a top and a bottom, with the leads having free ends,
comprising, in combination: a carrier medium including a
front face and a back face; and at least a first pocket for
receiving the electronic circuit component, with the pocket
including first and second side walls on opposite sides of
the pocket, with the pocket further including means for
supporting the electronic circuit component in the pocket,
with the pocket further including a pocket bottom, with the
bottom of the body being supported in the pocket by the
supporting means intermediate the pocket bottom and the back
face, with the pocket bottom having a minimum size in a
direction between the first and second side walls which is
smaller than the body between the first and second sides,
with the size of the pocket bottom being smaller than the
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the left in Figure 6 woul d be spaced fromside wall 24. Und ' '
forces and fromsuch a position, the free ends of |eads 34 \?gmmm"'ﬂﬂumgwm
ranp portion 42 to the position as shown. Due to the inclined nature ©Of s =+
ranp portion 42, as |leads 34 slide dowmwardly, |eads 34 and conponent 32

are forced to the left and body 36 will nove to flushly abut wth platform
40. Wen body 36 flushly abuts with p+a0form 40, the free ends of |eads 34

on the op ' [ 2. Sl e y t o Mith portion
22 on thoaashat it RodpEE e nd nabl a0 eHahy LY Wl P ool d
be real i z&eRRWAT Jeebienis 33tagkednbe anvePRercha¥aryangd @oAOWe¥e to nove

to the |effayas ! anlo Socket| Hoteal 68 the hpperendfep! shaawichesornde | eft
side of Figure 6 tpo rige up, ra gort on 42 aﬁd ve agalggt gravitational

forces. TIRMECHRRILR OSTGRibt, SPARORSNErATALAsh: Fhe SPEPAECIPES@RENsvent i on
centers cadmpasntpSeketieoti thel loverdsa@drof conponent 32 should not slide

down ra portj.pn n{, i Y .36 h < WM plLatf due to
gravitapPongJ 4%?cgéhgl%%%rggghogscihgﬁrégu Ea%élglkgfigﬁac orégé, t he
nor mal noveieFiibfcenpenentthpe azperipherynpbnthe shapgs ofedn mhighted in

pocket 22 sdveall Tel&51pEACAAROERAE! bddysihEnales! krira aausEsads 34 to

slide down ramp, portion 42 o ther center conponent .32 in pocket :

Simlarly,® %n?lgﬁséoﬂ 8rﬁénpgg¥tP85 Stoﬁpgggaﬁért%ﬁrﬁbéﬂEi %2?&%%&1

direction sgixd@enalllsl an bppohttdi sédesonofothengexket],ewith ik tppdket ri ght

Sf dggft | SO Chdvihg LPREnShbMAE128: 1h"E BiSERINR PethRS ik On the
third and fourth side walls which is smaller than the body
between the third and fourth sides.

33. The carrier of claim 31 wherein the supporting
means comprises a platform for abutting with the bottom of
the body, with the platform being planar and of a size
smaller than the perimeter of the bottom of the body.

34. The carrier of claim 33 wherein the platform has an
area which is not continuous and which is substantially less
than the bottom of the body.

35. The carrier of claim 31 wherein the supporting means
'is free of protrusions extending above the bottom of the
body of the electronic circuit component when supported in
the pocket.

36. The carrier of claim 32 wherein the pocket bottom
includes first and second linear portions extending parallel
to the first and second side walls, with the pocket bottom
being undercut between the first and second linear portions.

37. The carrier of claim 36 wherein the pocket bottom
is annular shaped and includes third and fourth linear
portions extending parallel to the third and fourth side
walls.

38. The carrier of claim 31 wherein the pocket bottom
includes first and second linear portions extending parallel
to the first and second side walls, with the pocket bottom
being undercut between the first and second linear portions.

39. The carrier of claim 31 wherein the carrier
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-19- of body 36 parallel to the direction of index holes 20
and slide down the respective ranp portion 42 al so extendi ngrmlgummmﬁﬂll " ||I|
the direction of index holes 20. Thus, pocket 22 would sim | aklyccanter 's =«
conponent 32 in a direction perpendicular to the direction of index holes

20. It should be realized that assum ng conponent 32 has | eads 34 extendi ng

fromall four sides of body 36, pockeb322 according to the teachings of the

resent inv | O LI 0 onen onponent
22 S offm%§ﬂ§l3 sth d&'l c%eglﬁ‘ eéﬁll e’or lp;te S‘{#&l\@q‘fﬂg I rection
of i ndex hbeeelaotbe canriieat mexdd.uth dise it amkediiat hemdjmqno:pqmea si des of
body 36 ofegepmponent 32 are arranged parallel or non-parallel to directions
paral |l el or perpendicular to the direction of index holes 20. Further, it

shoul d be reaftPzedCREZEeIhEOK SLeGENMEG FluRds epmRangpts hAViRg
gener al | yasprarallitgads 34add lextiahid iint uititar A0 o i e wéés 24

first and second opposing sides of a body, with the body
having a top and a bottom, with the leads having free
ends, comprising, in combination: a carrier medium
including a front face and a back face; and at least a
first pocket for receiving the electronic circuit
component, with the pocket including first and second

side walls, a pocket bottom, and means for supporting the
electronic circuit component in the pocket, with the
supporting means being free of protrusions extending above
the bottom of the body of the electronic circuit component
when supported in the pocket, with the first and second
side walls located on opposite sides of the pocket, with
the side walls including ramp portions inclined upwardly
and outwardly from the pocket bottom, with the free ends
of the leads on the first and second sides of the body
engaging with the ramp portions of the first and second
side walls on opposite sides of the pockef when the ‘
electronic circuit component is centered in the pocket,
with the bottom of the body being supported in the pocket
by the supporting means intermediate the pocket bottom and
the back face, with the pocket bottom having a minimum
size in a direction between the first and second side walls
which is smaller than the body between the first and
second sides, with the size of the pocket bottom being
smaller than the size of the pocket at the back face such
that when the carrier medium is stacked in an'upper layer
and a lower layer, the pocket bottom of the upper layer
sandwiches the electronic circuit component against the
supporting means in the pocket of the lower layer.
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so that the forces are spread out and not concentrated on a single or a few
| eads 34. Further, the forces involved are mnimal and generally are
limited to gravitational forces, with such forcedftR 24100
insufficient to bend or otherw se danmage | eads 34| @ERRNENt s 32
are placed in pockets 22, a cover tape 56 of any oesirBﬂPL&peDis supft ably
secured to face 16 of carrier tape 12. Ca/Bi er tape g0 ponent s
32 in pockets 22 covered by cover tape 56 is then conventlonally wound on a
reel 58. After wound on reel 58 reel A8 |s placed within a statlc control
bag and then into itgzedivid lprEEa everal individual "pizza"
boxes are then placed in aQ al il _siz0f age and transport.
When wound on reel : 2 k“".uration of an increasing
spiral with boﬁFﬁ»., alutting with cover tape
56 of the wap bel S <§§ zed that the periphery of
any particular w b an-
particul ar wap |ncreases

r‘ggltapngz I n any
/-4

. This Sheet H;
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-20- center of reel 58 outward. Thus, pockets 22 are not necessarily -
stacked on top of each other in a radial direction such as diagramatically
shown in the top two |ayers of Figure 8 but rather are often in an
overl apping condition as diagramatically shown in the bottomfive |ayers of
Figure 8 The relative position of pockets 22 between w aps then depends on
numer ous factors including but not k $1ted to the radial spacing fromthe
center- of reel 58, the depth of poc é S the tension in wapping carrier
tape 12, and simlar factors. The dlagranatlc showi ng of Figure 8
represents several of the possible relative positions of pockets 22 in
different |ayers of wrap. One possibility is that pockets 22 are
exactly radially aligned as illustrated in the fifth and sixth layers which
are the top two layers of Figure 8. As the size of bottom 26 at the |ower
edge of skirt 41 is less than the periphery of the sides of body 36, bottom
abut mnth cover filmb56 of the fifth layer. It
[ A@;betmeen the top of body 36 and
nﬁggii?% 26 of pockets 22 of the top |ayer
( e top of body 36 due to the w nding
@l 2232 it is being wound upon reel 58. Thus,
& 2% th |ayer is tightly sandwi ched between

SE

.al"lh. 20 .qllh.

e e
L ‘i

=
Fig7
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40 of the fifth layer and bottom 26 of pocket 22 of the sixth |ayer.
body 36 in the fifth | ayer

t.hi s sandw ch

ng force,

position in pocket 22 to resist novenent therein
is illustrated in the fourth and fifth |ayers of Figure 8 where the l|inear
portion of bottom 26 of the fifth |ayer extending perpendicular to the
direction of index holes 20 to the3nght I n Figure 8 engages cover tape 56
i ntermedi ate the sides of body 36 of the fourth | ayer and the |inear

portion of bottom26 to the |eft

ext endi ng over

I nternedi ate two adj acent pockets 22 of the fourth |ayer.
cover tape 56 of the fourth |ayer

Due to

I's thereby clanped in

Anot her possibility

-21- face 16
Thus,

in Figure 8 engages cover tape 56

body 36 and

is tightly sandw ched between pl atform 40

of the fourL&?lp%§; and the linear portion of bottom 26 of the fifth | ayer
to the right in Fggure 8. Du o] ps_sangbai ching forcgg body 36 in the
fourth | iAoy < o J&, 4 2 e
B2 — - A2, - - P4
22 58
i T DA — 22
{ ¥ 8 s - 2Z T2 56150 }
ZZ - N Py O — -z
:ngg = — 26 o 25 S?
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cl anped in position in pocket 22 to resist novement therein. Simlarly,
Body 36 in the second |ayer is clanped in pogition by the linear portions
of bottom 26 of the third | ayer extending perpendicular to the direction of
i'ndex holes 20 to the right in Figure 8. Anot her possibility is
illustrated in the third and fourth layers of Figure 8 where the |inear
portion of bottom 26 of the fourth | ayer extending perpendicular to the

di rection ogIHQgex holes 20 to the right in Figure 8 engages cover tape 56
i nt er medi at si des of. body 36 of one conponent 32 of the third |ayer
and the |i nExensyr AhaeinhiGarn e tTRRee | eft in Figure 8 engages cover

tape 56 int QE@E% S ere qﬁ:%@i% 36 of the next corrponent 32 in the

circunferentia acen ure, 8. hould be
feal i zed that bSHFEHSTf %91%) é’a%)m:%l‘i g%ﬁ%‘? V‘hl{:]heagﬁf’?’&sl 55}81‘* 3f Fi gure
8 is engage@d@rgyuaﬂdrpfntemnslths Iéa&sttmﬁ)26fe¢1enﬁraglpecpendn¢ular to

I ndex hol es y pose
of undercutg%gtqiéﬁﬁﬁ% % eéﬁ%alneﬁgiﬁ% ?%?%ﬂ egékalggrgggh§gafHg%tton1
26 of pocketan Zndistyip dmptiheshyer'rlperepmponentSh@aDremeu Shpporitedex

hol es 20 extigqsocdds t g2 %ﬁatﬁéﬁﬂgﬁ‘@'h@i ewhmehaarece%epe%%ag%%
the third Ia er. |n the event t odi es _36, have a helgs 63235 th%P t he
1 i &

di st ance bet *Egtiﬁpgﬁr?%ﬁebﬁ ﬁ?ﬁt?grﬁPﬁocaﬂH°Pﬁe
necessary f drddeendsecaf thetleadso(3opt simu2Gansbasdyngngagecxaimpul ar to

;gge§h32'§2ﬁ§}éfbﬁ§fk$£i GPVEhe!8BEKRE LDhR HQTHE! 5249 Shilhe Ly rd layer
inclined upwardly and outwardly from the pocket bottoms
(26) to center the components (32) in the pockets (22).
The pocket bottoms (26) are annular shaped and of a size
to sandwich the components (32) against the platforms (40)
when the carrier tape (12) is in a stacked arrangement
such as by being wound on a reel (58). Abutments (38)
having semicircular dross sections are integrally formed
on the side walls (24) for engaging the free ends of the
leads (34) of the microchip (32) to prevent their
engagement with the side walls (24). A greater number of
abutments (38) at lesser spacings are provided than the
leads (34) of the microchip (32). The shape of the
abutments (38) also optically disperses major portions of
the reflection of the leads (34). False indications of
lead problems during non-contacting, electro-optical
visual inspection of the microchip (32) within the pocket
(22) are thereby eliminatead.

(Figure 1)
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| ocat ed bel ow the | evel of cover tape 56 and face 16. Wthout undercuts 54,
the portions of bottom 26 parallel to index holes 20 of the fourth |ayer
woul d abut agai nst -22- cover tape 56
and face 16 internedi ate pockets 22 of ts\msmumsmea;erzmmemrdm like
a ful crum and absorb part of. the tension forces arising fromw nding
carrier tape 12 in reel 58. Thus, undercuts 54 allow the |inear portions of
bottom 26 of a single pocket 22 in an upger Tﬁ*ﬁhc Y are—apply. a
clanping force to two different conponentfs &@@ % P ent h;y
adj acent pockets 22 of the |ower |ayer. It el® pagsd ...
uhdercuts 54 are not required in the event . @ "Ea‘@e})@eddgg

g F -pbapdged m.4Jd and

generally equal to the distance between th?, 6’ {
face 16 such that ful crum situations do ¥ @:and%%ﬁdkkibhﬁ@éﬁrce

absorbed by carrier tape 12 between pockets 22 do not suff|0|ﬁntly detjr act
fromthe cianping forces placed on conpoheRATEIGF RECEIPT .. 32/

e b T L L S IO

1 'Pockets For Microchip Carriers
BACKGROUND
The present invention generally relates to packaging
methods for electronic circuit components, particularly
5 to improved pockets for packaging methods for electronic
" circuit components, and specifically to improved pockets
for packaging methods for electronic circuit components
for aiding in the non-contacting, electro-optical vision
inspection of electronic circuit components located in
10 the pockets.

A common packaging method for electronic circuit
components such as microchips is placement into pockets
‘located at precise intervals on a carrier medium. |
Specifically, such pockets could be arranged in arrays

15 of rows and columns in trays and, especially common for
small resistors, capacitors, and memory boards for surface
mount assembly of circuit boards, could be arranged in
continuous columns in carrier tapes.

Y, As part of the manufacture of electronic circuit
| 20 componénts, the leads. of the electronic circuit components
are inspected for improper bends, out of specification
confiqurations, and like abnormalities. This inspection-
can occur while the electronic circuit components have
been removed from the pocket, but this is a time consuming
25 and relatively expensive procedure. This inspection can
also occur while the electronic circuit components are in
the pocket but before the pockets are covered in a manner
to avoid accidental falling of the electronic circuit
components from the pocket. Such in the pocket inspection
generally utilizes non-contacting, electro-optical vision
systems having frame grabbers and clever algorithms to

30



Anot her possibility is illustrated in the first and second | ayers which are
the bottomtwo |ayers of Figure 8 where the |inear portion of bottom 26 of
t he second | ayer extending perpendicular to the direction of index holes 20

to the right in Figure 8 engages cover tapghdifiutdbRéerdpotSepgtemburdk30of
body 36 of one conponent 32 of the bgtton1|ayer and the linear portion of

bottom 26 to the left in Figure 8 enjages cover tape 56 internediate
corrpdnem:omai:a the electmbniencinkhitadpapenentsciier the tmoaket | eft in

Fi gure a¥§@€ fggﬁiﬁeh”% Hgggﬁte the two adj acent pockets 22 of the bottom
ze

| ayer. e rea at the portiaons of bottom 26 extendlng
paral | el to Akkhenghcenshesf apddadesEorpersijsut® ayfrmdhant ape 56 and

partlculaﬁtyoﬂnéﬁécgaékéé iAspBetiest, heft%r %a@ﬁnﬁu};m ch it
agalnst face_ 16 | nteyrmnedi he tg& cen ockets of the bottom

ayer® affe PhEFRLYApEBFoATLRBLLPRe SR I M g
perpend|ﬁé@ﬂiréoexﬂﬂaxthmbe$020humahhenb@hbunmﬂﬁaydwpéhﬁrnmeextend|ng into

pocket 22 1D0:a: r c€hga a c te shoul d al b
Poal | 7eq PRGIBAHRTRE"  Rer BN Uhey 2 Platbutnsd UR Wi otfieg 11 100 PUE: e
pl ane extbﬁdpngkeveprfdue te ﬁh@hrbehéﬁtWHQnﬂﬂiﬁhﬂnpqghﬁﬁ dracke under

tension ggdehBnthermil Poeket! e¢nkOnPads of the electronic

10 circuit components can be located closely adjacent or
abutting with the side walls of the pocket. Such leads
can cause a reflection on the side walls which can not

o/ be differentiated from the actual lead by the electro-

' optical vision system and would then be considered as

15 extra long leads. Since long leads would be a flaw in
the manufacture of electronic circuit components, the
inspection would indicate a rejection which typically
stops operation until manually overridden by the operator.
The manufacturers of electro-optical vision inspection

20 gystems have attempted to overcome this problem of the
false indication of improper lead problems by various
approaches such as but not limited to using point source
lighting, using diffhse lighting, usihg polarizing or
color filters, and the like. However, such attempts by

25 manufacturers of electro-optical vision inspection systems
have not been successful in overcoming this problem of the
false indication of improper lead problems.

Thus, a need continues to exist in the field of in
the pocket inspection of electronic circuit components |
for eliminating the false indication of lead problems
as the result of the positioning of the leads in close
vicinity to the side wall of the carrier pecket.

SUMMARY

30

This need and other problems in the fleld of in the
35 pocket inspection of electronic circuit components have
been solved by providing, in the most preferred form,
abutments formed on the side walls of a pocket for

REPLACEMENT QHEET
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- -23-*placing a clanping force agai nst body 36 towards platform40. Due to
thése forces, body 36 in the bottomlayer is thereby clanped in position in
pocket 22 to resist novenent therein. It should be appreciated that as

components 32 are clanped in position on $lisdtitatershdéx o029t SeptenitrpEI99 ve
pockets 22 according to the teaching§_of the present invention,

consi derable force is required to nove conponents 32 in pockets 22. Thus,
i n aidr Geqsisiing AN fekeckreniqnthcwthdsoBdonenti ferwabhtsing wal | s 24 of

pocket s ki i Detedldils Yot 9fe el fo£ OPRANERLELFZNIES &iDRk gnder a
cl anping force i.n pockets 22. 6 Specifi cal?y such collision _florces shoul d be
suffi ci g’rﬂ*‘!%f’%%m % BESVSR NG rengagenent ef i khRaleadRevisdsithe ity of

bendings@deﬁﬂ&ﬂlMahﬂ(Eﬁ&ﬂbpﬁﬁé&i?% &ﬂs%ersih@ fbflewembntbgg forceskare22
appl i_ed Q ent ' WO, te to ve, conpanent I n pocket

of tRe t‘%%zeclo% g e prIr'tgigse'\rll\,tn:i fsth/ee%ﬁ%rh,o eR? a&ﬁﬁﬁﬁﬁg@? §HESU Yol ved.

Speci f i @gNpenente ¢an toecengikibé thel ¢hectfondgpeporuitnsotiponend free

ends of jleadscatde®NEPEE 1§ e WbdseR4vh 18 Hﬁénféi%}%eﬁba&ch%%% 3% It

shoul d Sg appreci ated that collectively, considerabl orce can be absorbed
by |ead 9§énﬂﬁqp¥ﬁmﬁﬁﬂﬁrﬁP?wr%ﬁm%# ¢fnbhe pesitioning of the

leads in close vicinity to the side wall of the pocket is
10 eliminated.
It is thus an objec¢t of the present invention to
provide a novel carrier for electronic circuit.components
_ such as microchips. '
It is further an object of the present invention to
15 provide such a novel carrier in the preferred form of a
carrier tape. _

It is further an object of the present invention to
provide such a novel carrier preventing engagement of the
leads with the side walls of the poékets of the carrier.

20 It is further an object of the present invention to
provide such a novel carrier optically dispersing
reflection of the leads.

It is further an object of the present invention to
provide such a novel carrier minimizing the area contacted

25 by the free ends of the leads in the pocket.

These and further objects and advantages of the
present invention will become clearer in 1ight'of the
following detailed description of an illustrative
embodiment of this invention described in connection

30 with the drawings.
DESCRIPTION OF THE DRAWINGS

The illustrative embodiment may best be described by
reference to the accompanying drawings where:

Figure 1 shows a perspective view of a carrier tape

35 according to the preferred teachings of the present

invention, with an electronic circuit component being

xploded therefrom. ;
exp © REPLAGEMENT SBEET
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| eads: 34 occurs. Thus, pockets 22 of the present invention enhances the
spring effect provided by | eads 34 of conponent 32. Further, due to the
incline of ranp portions 42, the height of the free ends of |eads 34

I ncreases as conponent 32 noves in a di r@ﬁbﬂnuwﬁhéé_te.l zgcséﬂtahfbyrmg@g Due
to this increase in height, |eads 34,place a force on body 36 to raise the

respective side of body 36 fromplatfTorm40. In addition to the forces
necedsary t &ignehis shows e irosyesentionatl yviewdef| tbe cevererape 56
out war dikape RRAMMIGUaN, 1 according to the nost preferred teachings of the

present invention, the raising of body 36 fromplatform40 is further

resi st ed by%ﬁﬁ¥§ﬁzﬂn%hﬁfﬁcﬁcéﬁ?ﬂ%ﬁﬂ?%&ﬂ%yvbﬁvnﬁfsénﬂﬂﬁéﬁyd°5yabottonl26

agai nst lglagit foor rhh&0 poidhest shisdeliwell Droptheiofdasageike tapes.
o

" | gl Dropthete .
ool *56 13 S05ES o otk HAd Al 0i8h ECE Sheliofofoh 0 be

ds ol d be
present ligddg ofy dfhe @acket sigmtwall oD the canviéeri tape affipr oach of

att enpt ifgure 1.

All figures are drawn for ease of explanation of the
basic teachings of the present invention only; the

10 extensions of the Figures with respect to number,

position, relationship, and dimensions of the parts to
form the preferred embodiment will be explained or will be

./ within the skill of the art after the following teachings
of the present invention have been read and understood.

15 Further, the exact dimensions and dimensional proportions

to conform to specific force, weight, strength, and
similar requirements will likewise be within the skill of
the art after the following teachings of the present

- invention have been read and understood.

20 Where used in the various figures of the drawings,
the same numerals designate the same or similar parts.
Furthermore, when the terms "first", "second", "front",
"back", "upper", "lowef", "height", "“width", "length",
"thickness", "end", "side", "horizontal", "vertical",

25 "longitudinal", "lateral", and similar terms are used
herein, it should be understood that these terms have
reference only to the structure shown in the drawings as
it would appear to a person viewing the drawings and are
utilized only to facilitate describing the invention.

30 DESCRIPTION

A carrier tape according to the preferred teachings
of the preseht invention is shown in the drawings and
generally designated 12. Carrier tape 12 generally
includes a carrier medium in the preferred form of an

35 elongated strip 14 made of semi-flexible, deformable
material such as plastic and the like, with strip 14
including a front face 16 and a back face 18. A plurality

REPLACEMENT .~ 7~ |
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to pesition conponents 32 inside of pockets 22 in a manner such that | eads
34 do not engage side walls 24, pockets 22 according to the preferred
teachings of the present invention shown in Figures 5-9 are shaped such
that | eads 34 engage with side walls 24. siBstihité shegt- @9 Septeribéd $989 are
configured in a manner such that thﬁ engagement therewith by leads 34 is in
a controlled manner to center conponhent 32 in pocket 22 and to absorb

ki nét i cferionyitwdipablecspaceds 3ndexdngdhodge 29 ektemgs dihraigh eel 58

bei ng %&%f‘?tfﬂ iR %&tdetiﬂf,sesléesleeas tsesaliatlert%d alrid aQM st.

najor ocket prese Invention I1s t prOV|S|ons 28
can be % rma%w th ‘P“é??o?f’n ﬂ'&er &4géﬁeFHPI }1‘°§Faﬁ’&'ﬁfﬁé’trlﬁde féﬁﬂ“

SEeCI f Iiﬁcﬁlésf ﬂ@&é?mé aﬁqallfﬁniifhgﬂlﬂﬁaauet Qteaelurlereter X pyhi ch extzgnd

above the ne,_of t ot fom of .ho n su rOV|s|ons in
pocket %ﬁfé) t??ﬁg %ﬁ%t?ﬂgFﬁ m@?esﬁtni gggb HH Yanmage in

prior: cmduﬂrla@e@;$5001aﬁ'hqn standards snwhnhsoh@wclmmméwel n may be
enbodi ofl & M 17 a SRREELE Coh 05 MinbLRRUEUCPA LalGHNAY Uie spitit of

general characteristics thereof, some 0 or s een indi cated,
t he enﬂﬁ%ﬁ*@ﬁﬁszae§E?lBEHVhﬁﬁélﬁtaPEeFéSBeléGﬁ§Wa%ﬁa9ﬂlthﬁl respects

i 11 ust rc@érﬁﬁeﬁmﬂedﬂﬁmréﬁarhﬁt tHe. pFBges@eRc folrnl howH/&id ON IS to be
[ nd| @ ended gl ai,nms, rather th ngﬁ@t he for gei descri ption,
and a %‘é‘é H EBAESHi tRi A ERLUARAS %& gré’r?d’@]g'f O]ea% val ency of
t he cIalmGemrbole5eadedndothe edgeaced Sheripi 14 and recessed from
face 16 and extending beyond face 18 of strip 14. Each
o/ of pockets 22 include sidewalls 24 extending at an acute
- angle up to 90° from face 18 and a bottom 26 generally
15 parallel to faces 16 and 18 and located on the opposite
- side of face 18 than face 16. Bottom 26 includes suitable
provisiohs 28 for positioning a product such as a
microchip or like electronic circuit component within
pocket 22 with the leads of the microchip not engaging
20 pottom 26 and ideally not engaging side walls 24. A hole
30 of nominal size in the order of 1.5 to 2.0 mm diameter
is typically formed in bottom 26 within provisions 28 per
Electronic Industries Association standards. '
In the preferred embodiment shown, pockets 22 are of
25 the type for receiving an electronic circuit component
32 in the form of a semiconductor I.C. device having a
plurality of fine pitch leads 34 extending outwardly
from the sides of its rectangularly shaped body 36, with
fourteen leads 34 extending from the two elongated sides
30 of body 36 being shown. Leads 34 are generally equally
spaced along the sides of body 36 and terminate in free
ends which are generally linear and parallel to the sides
of body 36. However, it should be appreciated that
component 32 can be of other forms, shapes, and the like
35 according to the teachings of the present invention and
that the teachings of the present invention are not
limited to the particular form and shape of component 32

shown. REPLAGEMENT SHEET
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" Q)

- 25- - CLAI M5 REPLJA(‘FE\IKENWrSHﬁETf r electronic circuit conponents having a
plurality ofj I utwardly froma body, with the | eads
term nating |H pd@ Gn ei ng spaced fron1eagh_pther, conprising, in
conbi nati on: p%@k%‘[- f ? recei ving the ebgisdtitane heét <20t Septentbernt999d
I ncl udi ng a jsi bettom with the side wall having a shape
corresponding to that of the firee endg.of the | eads of the electronic
circuit co rthin the pocket; and means forned,on the side
wal | fér abut APRETing tee thecdeashings ofe the RXeFeRhARYRRELORI ¢ circuit
conponent g Wikhiv 14 8€ 200 Hatie faorsrww%ﬁzr&pﬁmwem thather| ends with the
the | eadsree oBas’Be, (3adk A BE HdbARy L TR Bt Bt reans
conpr i sespackettsaki2t wndf isywderte dolnmahtmwﬁwnasa@pebuhmehtm ni m zes
f:ggp arga GeNLaELaiNg YehdraA PP pdditet #2612, Ofrhhengl fktON C circuit
preferred form, abutments 38 are 1ntegrally formed with
pockets 22 at the same time that pockets 22 are formed in
the carrier medium, with pockets 22 being formed using
conventional carrier tape forming processes. Abutments 38
10 should be positioned on side walls 24 to be horizontally
aligned with leads 34 of component 32 positioned on
provisions 28 and in the preferred form can extend
generally from adjacent face 18 to bottom 26 and in the
most preferred form can extend to and be formed in bottom
15 26. Abutments 38 abut with the free ends of leads 34 of
component 32 within pocket 22 for preventing engagement
of leads 34 with side walls 24. The faces of abutments
38 extending into pockets 22 have a shape for optically
dispersing any reflection of leads 34 thereon. In the
20 preferred form, abutments 38 have a ehape which minimizes
the actual area contacted by the free ends of leads 34 and
in the most preferred form have horizontal cross sections
parallel to bottom 26 of pockets 22 of a semicircular or
V-shape. In particular, the horizontal length of the area
- \/ 25 of engagement by abutments 38 is considerably smallér than
the horizontal length of the free ends of leads 34.
According to the teachings of the present invention,
the spacing and number of abutments 38 are such that the-
number of leads 34 which actually contact abutments 38
30 is minimized and such that abutments 38 will not cause
bending or other damage to leads 34. In the most
preferred form, a greater number of abutments 38 at a
lesser spacing are provided on each side wall 24 than the
number of leads 34 located on each side of component 32.
35 specifically, in the most preferred form where fourteen
leads 34 extend from each side of component 32, eighteen
abutments 38 are'provided on each side wall 24, with the
maximum width of abutments 38 at side wall 24 being



3. The carrid @b SCONENT2 gin the abutnments have sem circul ar cross
sections paralIeL—Lolgﬁnggﬁggarof t he pocket. 4. The carrier of claim

2 wherein the spacrEPs bet weer] tthe abutnents are not equal to the spacings
bet ween the | SRR W9Rct[r gni ¢ ci r cusybstRO SRBEL § 20 PepreebierntO99e
abutnments fro nterfrtting W|th the | eads. 5. The carrier of claim4
wherein the spacings between th¢ abutnents are equal . . The carr.ier

of claim5 wh %th%ts forag‘_.tj %(y; qu ?omm; ;Ihge

pocket ¥s gﬁ@&?é#lﬁrhsﬂ%%
of the el egp ra@ahq Bielttidien abimiE@Its QU NesiranEGqual camdlaamrmmatebysr de

Sonponent | SRAHEEE ERET SRS i Hyp Toads, BT G, T ke )
wher ei n thevnukb&haﬂ:qﬂmmnnants32NI&KBIﬁﬂt¢QW€W¢E&Qnﬁloﬁfslﬂe voskst is
greatergthan LA] QUG iHidFYbhsrd LR - LI IR Vs {d@Mya1 85084 0F
some of the leads 34 will engage abutments 38 in some
cases with their centers aligned but in most cases with
the centers offset and some of the leads 34 will not
engage any of abutments 38. As shown in Figure 2, with
10 component 32 located generally centered between side walls
24 extending parallel to index holes 30, the center of
W, first lead 34 from the left generally engages the center
of the first abutment 38, the left corner of second lead
34 from the left generally engages the center of the
15 second abutment 38, the third lead 34 from the left is
positioned between and does not engage the third and
fourth abutments 38, the right corner of the fourth lead '
34 from the left generally engages the center of the fifth
- abutment 38, and so on. It should then be noted that
20 leads 34 generally abut with thg center of abutments 38
which because of their semicircular cross sections is at
the greatest spacing from side wall 24 and in particular
do not extend to an extent less than the greatest spacing
of abutments 38 from sidé wall 24. If the spacing between
\_/ 25 abutments 38 were such that the ends of leads 34 could
extend between abutments 38 such as would be the case if
abutments 38 were equally spaced apart at a spacing
generally equal to the spacing between leads 34, then
leads 34 could slide in an interfitting or gear-type
30 relation with abutments 38 and be hooked between abutments
38 resulting in bending or damage of leads 34 if component
32 was moved relative to pocket 22. It can then be
appreciated that abutments 38 can have other spacings
and arrangements than equal spacing and still prevent an
35 interfitting relation with leads 34 including but not
limited to abutments 38 of variable spacings, groups of
equally spaced abutments 38 at spacings different from
other groups of abutments 38 which is not a whole number



~esavor s

-26=.the electrpnic circuit cpnponent corresponding to a length of the side

wal | of the pocket3 @lggmaggoni [ ht the side of the electronic circuit
conmponent on jch the abutmeptg are formed. 8. The carrier of claim?2

wherein a plufal hre provi Sebstitute Sh&et e 20nSepteateroh999
carrier nediu 9. The carrfer_of claim8 wherein the plurality of
pockets are arranged at precise intervals in a colum. 10. The carrier

of &l amwlgipde «ifh the spacings feetween sabetmeutsf 38ein- thexi bl e materi al
and WhepQiupd Naarfriter fk t her conprises, in conbination: a plurality of

| ongi t udi nal l'y spaced, indexing holes extending through the carrier nedium
11. The caryy &0 14ﬂ§HWﬁQFWWRﬁeﬁ?P??ﬁ#%B%ﬂiﬁb%thPﬂeeﬁePﬁe3§butnents

ng eV_EIE_ETcddlfH e ?ndfoﬁsiﬁ\?:hémﬂﬁorﬁrw scradi ng gatue;ent}h?@ g_but ments.

. e carfgJger o al m . egreln e uttin anda.o I,.ca | spersin

roase ST YR e (RS e 1§ 820 RS: RoPBaat FisR 20T &1 "o

el ectr & arciexanpleonponententhaleny hepdusdl couldf engage exeerdi ng

out Wa”Uft-bé fa[mxﬁerﬂ)%yas Vb htﬁ&'efigﬁé.ssi&éggﬁi‘&' 39 Lpgf ft%%k‘%% and bei ng
ro ot her coO n co cket

spaced m eac nprising, .i I natron: a po or receiving

the el &dghdnikead ridieoukiprngage aonei aél thengbutaeatsnds ofndhe bot t om
with thedst deg@lbaleving assbape sAYTesendapgthentagolydia free ends of

theﬂ&%%¥%égnéf§%é¥£§§{qg Cleads 34 with side walls 24, the area
of engagement between leads.34 and abutments 38 which are
actually engaged is minimized, and leads 34 do not have
o/ an interfitting relation with abutments 38 whatever the
position of component 32 in pocket 22. |
15 Now that the basic construction of carrier tape 12
according to the preferred teachings of the present
invention has been set forth, the use of carrier tape 12
in a non-contacting, electro-optical vision inspection
system can be explained. Prior to the present invention,
20 if leads 34 contacted or were closely adjacent side walls
24, the light necessary for operation of the ihspection
system caused the lead to have a reflection on side wall
24 as diagrammatically shown in Figure 3. The inspection
system utilized the combined length of the actual length
25 of the lead 34 together with the iength of its reflection
on side wall 24 as it could not detect the difference
between the lead 34 and its reflection. Thus, during
comparison with the standard component 32 desired, the
inspection system would consider that the lead of
30 component 32 in pocket 22 as being too long and indicate
a rejection which in this example would be incorrect
assuming that the actual'length of the lead 34 was proper
if its reflection was properly not considered. It would
then be necessary for the operator to determine why the
35 inspection system indicated a rejection and manually
override the inspection system so that inspection of
components 32 in the remaining pockets 22 of carrier tape
12 would continue. '



circuit conponent received within the pocket; and neans fornmed on the side
wal-l for abutting with the free ends of the |eads of the electronic circuit
conmponent within the pocket for preventing engagenent of the leads with the

side wal |; wherein the abutting nmeans congubsggité shket al2ig Sepfemiparc 899
abut nments having a shape which mnimzes the area contacted by the free

ends of the leads of the electronic cirguit conponent; and wherein the
spaci ngs between the abutments are not equal to the spacings_ between the
| eads of1the el @arrasrctapecid?t aseopsian toths Srafhings RE the

-|27_- a?gt m"BB{'éséh‘tehﬁih%ﬁltfibht bgav@ntt@ tahllﬁx'dn%&ﬁﬁ-of ledds 34 heitmrside of
claim erein e spaci ngs .between the abutnen s are e 5. The
carrier of ¥Rl 24-un Pé'itﬁ‘%?’ﬂ rh'gnbénqﬁg%ﬂtrm# SV n%%u‘(?)llﬁet}leadé

e side wall
of the pockst bf gompbmenthan widhnademenftd afihald cthi nfreetenddl 9£from

% Senarh oRBpRa"S. Bibe 5 e GRS ST A 140 dudsaod o he
so that the end of leads can be detected as being separate
from side walls 24. It should then be appreciated that
the engagement of some of the leads 34 of component 32

"with abutments 38 will cause the creation of reflections

10 on abutments 38. However, carrier tape 12 allows the
inspection system to detect the difference between leads
'34 and their reflection on abutments 38 according to the
teachings of the present invention. Particularly, Figure
4 shows a worse case scenario where the center of the lead

15 34 corresponds to the center of abutment 38. However, due
to the minimal area of ehgagement between lead 34 and _
abutment 38 and the semicircular cross section of abutment
38, the reflection is in the form of a spike having a
‘width considerably less than the width of lead 34 as the

20 remaining, major portions of the reflection of lead 34 is
dispersed.. Although such non-dispersed reflection would
also be detected by the inspection system, the inspection
system can utilize a process referred to as high frequency
edge trimming or noise removal to electronically substract

\_/ 25 this spike of reflection from the end of lead 34 and thus

compare'the desired standard with the actual length of
lead 34. Vision analysis software for electronically
substracting this spike of reflection is offered at least
by COGNEX Corporation in Boston, MA, USA. Thus, the false
30 indication of lead problems as the result of detection of
the reflection of leads 34 on abutments 38 and also side
walls 24 is thereby eliminated. |
In the preferred form shown in Figure 2, the distance
between abutments 38 on opposite side walls 24 is greater
35 than the distance between the free ends of leads 34 on
opposite sides of component 32. Thus, if component 32 is
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el ectronic circuit conponent on which the abutnents are forned. 16. The
carrier of claim13 wherein the abutnents have semcircular cross sections
parallel to the bottom of the pocket. 17. The carrier of claim13

wherein a plurality of pockets are provi dedbstitute ehest- 2% S&yRInsbeérN1999
carrier nmedium 18. The carrier_#%_clain117 wherein the plurality of

pockets are arranged at precise intefvals in a colum. 19. The carrier
of clai Fertenest dim raskeatardl ernoneli ofin the f beads 34 wewildf begaklee mat eri al

and wheagutrdit <L &g eududdie] DAMBITES 34 %Sﬁﬂﬁlﬂét £8P medl plurality of

| ongi tudi nal |l y spaced, indexing holes extending through the carrier nedium
20. Car 'aéfrm%ra éﬁé&mﬁ PN ORRADEFR N 1AM YR hgS a2l grBerey 1yt | eads
ext endi egrualt war dihatf rafmtite kmataﬂédé Sl&ebt’:\mbﬁ ee@edﬁﬁqtaﬁos_lhagdateges of ?

bod Wi b having a t.op and.a botto e | eads having free
end)s/,s cc}%ﬁ{?’rﬁlg?oq?/r?p onbi natd N ao%a?‘?rf‘%?n%%ﬁil\dﬁ%i ntPH8ing a front face
and a badhtments Ffd wauldamnte) icotppoeiet 32 oinrpoeketag2rhe el ectronic

Ci I cui t 1¢0RRARever | msmmaﬁsi%wﬂ&l%%{\%daeg g8and.aide valls on

opposi te sides of the pocket and further incl Ng nmeans Tor supporting the
el ect r offd idddi ti TG SR Ion t$Ch Rk having hinpseaapper sbagimgans bei ng
free of font reisieonfld endividayverddei it 4 05t Shct herBadyoetohhe

2l kbl of wolle YR UGN M HaSHRPOLL Sl "SaPRSEY S2Rg Wi 1N the
spherical in shape.
) Additionally, although semicircular or V-shaped cross
U sections have been set forth for abutments 58 as
' advantageously reducing the area of engagement with leads
15 34, abutments 38 according to the teachings of the present
invention could have other shapes.such as semispherical as
set forth above as well as other shapes including.but not
limited to having concave depressions at the engagement
area of abutments 38 with leads 34. . }
20 Although carrier tape 12 has been shown as including
a single column of pockets 22, it should be appreciated
that pockets 22 could be arranged in more than one column
to form pockets 22 in an array of columns and rows on
carrier tape 12. Likewise, although the carrier in the
25 preferred form is formed of semi-flexible, deformable
material to form tape 12,. pockets 22 could be formed in
carriers of other mediums such as but not limited to
trays.
Thus since the invention disclosed herein may be
30 embodied .in other specific forms without departing from
the spirit or general characteristics thereof, some of
which forms have been indicated, the embodiments
described herein are to be considered in all respects
illustrative and not restrictive. The scope of the.
35 invention is to be indicated by the appended clainms,
rather than by the foregoing description, and all changes
which come within the meaning and range of equivalency of

the claims are intended to be embraced therein. REPLACEMENT SHEET
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body engaging with the ranmp portions of the first and sedonfl stde"wdll$ on

opposi te sides of the pocket when the el Sibstitiite sHeetui29 SeppernbeE 1999
centered in the pocket. 21. The carrier of claim20 wherein the first

and second side walls further include-gj+ansition portion extending at an

angle up t

P

%ﬁ err] fromthe back face for providing the necessary depth to

t he pockegr———— 22. The carrier of claim?21 wherein the transition portion
i s | ocated i ntler necdaxtrd efrh€ ora el eictrerd dilrcuitncoupaonents havigg Fhe -

bot { om of PHRERIISY ok ReSlel SUE BRI by Sooar Et‘%‘ﬁﬁéf‘ﬁ?‘é‘ tere®

i nt er medi deedshéepodnating: tionfaee endshand heing \Fraced LR k@2Chot t om

havi ng a

&ﬂh@;‘”‘c&nﬁ%fﬂr@,diirrﬁ%ﬂﬂmw tdpddist £HE receiving

the electronic circuit component and including a si@e wall

. and a bottom, with the side wall having a shape corresponding

to that of the free ends of the leads of the electronic
circuit component received within the pocket; and means
formed on the side wall for abuﬁting with the free ends of
the leads of the electronic circuit component within the
pocket for preventing engagement of the leads with the side
wall and for optically dispersing major portions of the
reflection of the leads.

2. The carrier of claim 1 wherein the abutting means
comprises a plurality.of épaced abutments having a shabe
which minimizes the area contacted by the free ends of the
leads of the electronic circuit component.

3. The carrier of claim 2 wherein the abutments have
semicircular cross sections parallel to the bottom of the
pocket.

4, The carrier of claim 2 wherein the spacings between
the abutments are not equal to the spacings between the
leads of the electronic circuit component for preventing
the abutments from interfitting with the leads.

5. The carrier of claim 4 wherein the spacings between
the abutments are equal.

6. The carrier of claim 5 wherein the number of
abutments formed on the side wall of the pocket is greater
than the number of leads extending outwardly from a side of
the electronic circuit component corresponding to a length
of the side wall of the pocket aligned with the side of the
electronic circuit component on which the abutments are
formed. |

7. ' The carrier of claim 2 wherein the number of

. abutments formed on the side wall of the pocket is greater
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second side walls which is smaller than the body between ﬂ“ﬂu
second sides, with the size of the pocket bottom being s““mu"ll[ﬂuu “l
size of the pocket at the back face. 24. The carrier of tldim"20°®

wherein the electronic circuit conponent Sibstitutecshgster39 iSeptémbehd 9Dt a
ri ght parallelepiped and the body includes third and fourth opposi ng sides;
wherein the pocket includes third and gt h side malls on opposite sides

f th t th the f nd he Ieads nd, f our

gl deseml?otC X ‘Bo% chy% Fﬁég% ?ﬁaaﬁ S.f ’{tﬁn ?addsané;éjf%flurt h
si de wal | sthe ebpotrbnlsldarcuﬁtthemponba& whsmaﬁmynﬂxngrhnn&:k#nqxht
conponent Jﬁf éﬂapgiasdwagét Be Eﬂ‘ékﬁbfcmétt B4 gamowmg tRANSI A b el &r ed

in the poc carrier claim wherein the pocket includes
a pocket beleshyonifhciReusc emPEFENmORaFitiS trh%ﬁﬁ]’rﬁ‘%‘f‘ttes iR
direction psetmean the first and second side walls which is snmaller than the

body between the fifst and_second si,des d a_m.ni num I rection
bet ween the thPrd afd® SGFERSE & g\ﬁ&ﬁlén CI 5 snallf]é#r%a% fe body

bet ween t hpotkietd ame provtidesi éds preictilset hmtmm@bs Qthea peakeier
mediun.
- The carrier of claim 8 wherein the plurality of
pockets are arranged at precise intervals in a column.
10. The carrier of claim 8 wherein the carrier medium
. is formed of semi-flexible material; and wherein the
~ carrier further comprises, in combination: a plurality of
longitudinally spaced, indexing holes extending through the
carrier medium.

11.- The carrier of claim 2 wherein the spacings between
the abutments prevent the free ends of the leads from '
extending between the abutments.

12. The carrier of claim 1 wherein the abutting and
optically dispersing means prevent an interfitting relation
with the leads.

13. Carrier for electronic circuit components having a
plurality of leads extending outwardly from a body, with the
leads terminating in free ends and being spaced from each

\_J other, comprising, in combination: a pocket for receiving
the electronic circuit component and including a side wall
and a bottom, with the side wall having a shape corresponding
to that of the free ends of the leads of the electronic .
circuit component received within the pocket; and means
formed on the side wall for abutting with the free ends of
the leads of the electronic circuit component within the
pocket for preventing engagement of the leads with the side
wall; wherein the abutting means comprises a plurality of
spaced abutments having a shape which minimizes the area
contacted by the free ends of the leads of the electronic
circuit component; and wherein the spacings between the
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-29- -bottom being small er than the size of the pocket Hﬂm
26: The carrier of claim20 wherein the free ends of tﬁ“llmmllmt“:lms BN rst
side of the body engage the ranp portion of the first side®wall "

simul taneously as the free ends of the segqabstinitd@heét t 129 Sephensreyaty@98he
ranp portion of the second side wall when the electronic circuit conponent
Is centered in the pocket. 27. The_gacrier of claim20 wherein the

ramp portions are jnclined at an angle jn the qrder .of 30[err] to the front
and back fzRledtmentsyare nat egpalefost §Pﬁ1‘i"@%&e§i"’ﬁ°{"ﬁ$4€aﬁf tions

of each of éhethédelwetianie Biicaitesdmponenti fgire prlevemting @2 The

carrier of aLm rein th rti S g?;_)[isesaplatf-ormer
abutting w ? u{;ﬁggg’g%gﬁqﬁoEn#ﬁgfgg‘ggggv.\n%htwﬁ‘%%pIla_ orm bei ng pl anar and of
a size smaller LhAan The perriercpforlaim I3t whersiin fhepEpacings Jptween

carrier of ghai ghatméhekehrel BguRhat form has an area which is not
continuous and which |s substantially l.ess than the ttom Qf the_ body.

31. Carrier forlérecthEnFRYEARELPE ar & Ny %l §% 2ot | eads
ext endi ng oabugmehysf foimad baathef igigle aadlsefrthepuakety is daseafen

ends. compr FBRRGEHE, AREREE, Be) IR0 eiRid H, alihadiy £R0F LRGP ofce
and a back theeelestrgnikcegdrcnifti compoosindt dasrresponding to a length
of the side wall of the pocket aligned with the side of the
electronic circuit component on which the abutments are
formed.

16. The carrier of claim 13 wherein the abutments have
semicircular cross sections parallel to the bottom of the
pocket. '

17. The carrier of claim 13 wherein a plurality of
pockets are provided at precise intervals on a carrier
medium. |

18. The carrier of claim 17 wherein the plurality of
pockets are arranged at precise intervals in a column.

19. The carrier of claim 17 wherein the carrier medium
is formed of semi-flexible material; and wherein the
carrier further comprises, in combination: a plurality of
longitudinally spaced, indexing holes extending through the
U carrier medium.
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receiving the electronic circuit conponent, with the pocket including first
and second side walls on opposite sides of the pocket, with the pocket
fdarther including means for supporting the electronic circuit component in
the pocket, with the pocket further inqlBlikagitatesitet- 29 Septembicr N 9o
bottom of the body being supported in the pocket by the supporting neans

i nternedi ate the pocket bottom and the back-face, with the pocket bottom
havi ng a n1n|nun15|ze in a dlrectlon betmeen the first and second side

wal I's which is smRBE L OSWRE the first and second sides,
with the size of the pocket bottom be| ng small er than the '
-30- size.of thPyHexks Ber thctrelidy Larsiehst hat when the carrier medi um
is stacked in an upper layer and a | ower |ayer, the pocket botton1of t he
upper |ayer sandw ches the el ec rqQni c .circuit_ conpon a a|

supporting meAnSa i8Te FPekdL 23 Ieh&isGAas sy e 1u§m% ?:in’“FYer of
cl ai m 31 wiielensyittbuel imaAdlyr Gpaced p@mHEﬂstnnuﬂnxtemﬁzn@epaphblyl|n the

shape of @orﬁgﬁgx holes (20). Each pocket (22) includes side walls
(24) and a bottom (26) having provisions (28) for holding

a microchip (32). Abutments (38) having semicircular
cross sections are integrally formed on the side walls
(24) for engaging the free ends of the leads (34) of the
microchip (32) to prevent their engagement with the side
-/ walls (24). A gfeater number of abutments (38) at lesser
spacings are provided than the leads (34) of the microchip
(32) to prevent the leads (34) from hooking between the
abutments (38). The abutments (38) are arranged to
minimize the number of leads (34) actually engaged and to
minimize the actual area contacted by the free ends of |
the leads (34) with the.abutments (38). The shape of the
"abutments (38) also optically disperses major portions of
the reflection of the leads (34). False indications of
lead problems during non-contacting, electro—bptical
visual inspection of the microchip (32) within the pocket”
(22) are thereby eliminated.
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par all el epi ped and the body i ncl udes thf\rd and fourth opposing sides;

wherei n the pocket [RGE . fourth side walls on opposite sides
of the pocket, Wlth! R ﬁé@MEM{m H.. having a mininumsize in a direction
between the third and{fourth side waljs which is smaller than the body
between the third and|f ogrzfEs2608s. 133. sibstifesheet 0f3 FEBiuAry Roder ei n
t he supporting neang qonprises a pl ftform for abutting with the bottom of
the body, with the gl atformmrberng pl ahar and of a size snaller than the

perimeter of the botj{tomof the body. | 34 The carrier of claim 33
wherei n the platforg% 1 WhETHT | cqnht i puous and which is
substantially | ess n t 7 5. The carrier of
claim 31 wherein the su ek ,o—f/;brotru5| ons extendi ng
above the bottg:qf fic] '/o T cifdcuit component when
supported in the PEeke | ai m wherein the
pocket bottom i ncl U n | onxt end| par al | el
to the first and s cond R g under cut
betvieen the first iand sggond | i R e reP of claim
36 wherein the poc}<et At (2 | ST ASRApS INEye=E g rd. and
fourth |inear portjons ekt epel ‘I Thesef dliantsshurt#E si te~
wal | s. 38. Thel & r i 2 g £ Pt _Bptbom-acl udes
first and sgcond ‘ =5 AR = : = T\rsLind second

side walls, W&k
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bei ng undercut between the first and second |inear portions. 39. The
carrier of claim 31 wherein the carrier: .

-31- mediumis made of semi'-flexible, defOrﬁﬁbIe materi al; and wherein the

.carrier mediumis stacked by w nding upon a reel. 40. Carrier for
el ectronic circuit conponents having a plurality of |eads extending
outwardly fromat least first. and secgnd opposi ng. sides of a-bedy—wAh t he

body havi ng a top.-and—a—bet+em Wt ehe Teads havi ng free ends,
conprising, in conbination: a carrier nmediumincluding a front face/and a_
back face; and at |east a first pocket for receiving the electroni/fc circuit
conponent, with the pocket including first and second side walls/ a pocket
bottom and neans for supporting the electronic circuit conponedt in the
pocket, with the supporting nmeans being free of protrusions exfendi ng above
the bottom of the body of the electronic circuit conponent 2n supported

I n the pocket, w first and second
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side walls | ocated on opposite sides of the pocket, with the side walls

i ncl udi ng ranp portions inclined upwardly and outwardly fromthe pocket
bottom wth the free ends of the leads on the first and second sides of

1 he body engaging with the ranp portions of the first and second side walls
on opposite sides of the pocket when the electronic circuit conponent s’
centered in_the pocket, with the baygomof the body heing supported—#s the
pocket by the supporting neans internedi ate the pocket bottom and the¢ back
face, with the pocket bottom having a mninumsize in a direction bgtween .
the first and second side walls which is smaller than the body betyeen the
first and second sides, with the size of the pocket bottom being Admaller
than the size of the pocket at the back face such that when the arrier

mediumis st in an upper layer and a | ower |ayer, the pocket bottom of
t he upper | ayer dwi ches_t el egp cI@ircyjt conpggent agai nst the
suppor t i perFead¥\ N $he pc of ' bwet 1'% er . -4 i L&
AN iy s a o=
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