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BACKGROUND OF THE | NVENTI ON This invention relates™o an enb ed
carrier tape suitable for use for feeding of electronic conponents to an
el ectroni c conponent nounting apparatus, transportation of the conponents,
storage thereof or the like while receiving themin receiving recesses
formed on the tape in a manner to be spaged from each other at
predeterm ned intervals in a longitudinal direction of the enbossed carrier
tape, and nore particularly to adl ape which permts an
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of the tape to be picked up by a canera, resu ng In a signal of the
pi cked-up i mage generated fromthe camera being processed, |eading to
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sui tabl e formpng re as press tormng, vacuum formng, pressure

form ng, vadbrilikeor essure formi ng, pressure plug- assist fornming or the like
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recei ved. During chaltgin e electronic conmponents in the receiving
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purpose because it permits mounting of the electronic components to be accomplished
with increased efficiency and facilitates handling of the electronic components. In
particular, a progress in reducing a size of an IC package for a semiconductor device
and arrangement thereof at fine pitches teads to predominant use of the carrier tape for
the package.

The carrier tape is formed by subjecting a thermoplastic resin material such
as polystyrene, polyviny! chloride, amorphous polyester, polycarbonate, polypropylene,
polyethylene terephthalate or the like to any suitable forming treatment such as press
forming, vacuum forming, pressure forming, vacuum-pressure forming, pressure plug-
assist forming or the like to provide receiving recesses in which electronic components
are to be received. During charging of the electronic components in the receiving
recesses of the carrier tape thus formed, the electronic components are subjjected to an
inspection of a function or performance of the electronic components such as electric
properties thereof and the like and a visual inspection for inspecting an appearance of
the electronic components such as any defect or deficiency of the electronic
components, any marking on a surface of the components or the like. Thereafter, the



the el ectronic conponents such as any defect or deficiency of the

el ectroni c conponents, any marking on a surface of the conponents or the
|i ke. Thereafter, the

2 electronic conponents -are received in the receiving recesses of the
carrier tape and then a top tape is adhered to the carrier tape to close
an opening of each of the receiving recesses Then, a final inspection is
carried out on the carrier tape prior to2 shi pping, to thereby visually
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(LED), an opﬁ?‘BtﬁP“ﬁ’Q%@rWSkaﬂWé whlqtblea@s s \anraged 9‘ redverd pifches.higcaysge itis

telhectrom c Cﬁﬁﬁfﬂ%ﬁfr%d:dht: hﬁ\né@@:ﬁth‘é'f@@gbi?@eiﬁﬁﬁbégknfbbﬁ edtepe and

en an inmage 0 el ectr oni S i s picke a
camera or t%@“tlofrﬁgcg“yé’?w PLheRS f%% ﬁﬁ%’@gﬁg g’r%‘ﬁ'\eﬁé"é’ g?egtﬁﬁlta‘??fmt he
t hus pi cld<ep| tnecamegeapya:arnthen‘hglmgmingpednonﬁpmar&iwanmeag)rmrﬁm&ingtmus
enerated is |n S

gcal e patterﬁ%rrg%c%%ﬁe "‘Be gﬁ‘]gs% "gd\%bgm g(fji‘g g’ﬁggﬁé" ga'eg‘ry;s‘%rface
of the el ectintmpracizenponent s, def or mat i on of the Ieads and the |like may be
i nspect ed. Mork BalBiafif BU6H bh fHABbotoR s dedhbeiaaiit Rigbaahaye. the

recei ving recesses are
constructed in such a manner that light emitted from a light emitting diode (LED}, an

optical fiber or the like is downwardly irradiated on the electronic components in the
receiving recesses of the carrier tape and then an image of the electronic components is
picked up by means of a CCD camera or the like, resulting in the CCD camera
generating a signal of the thus picked-up image or an imaging signal. Then, the imaging
signal thus generated is used for image processing such as binary processing, gray
scale pattern matching or the like, so that any marking on an upper surface of the
electronic components, deformation of the leads and the like may be inspected.

In the conventional carrier tape described above, the receiving recesses are
formed into a size somewhat greater than that of the electronic components, to thereby
facilitate insertion of the electronic components into the receiving recesses and removal
of the former from the latter. Also, the receiving recesses of the carrier tape are each
formed on a side surface thereof with an inclination or draft for facilitating removal of the
receiving recesses from a forming die after forming of the recesses. Further, the leads



formed into a size sonewhat greater than that of the el ectronic conponents,
tto thereby facilitate insertion of the electronic conponents into the

recei ving recesses and renoval of the former fromthe latter. Al so, the
receiving recesses of the carrier tape are each forned on a side surface
thereof with an inclination or draft for facilitating renoval of the
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problem has also been proposed which is oonstﬁ}éwb@{asqs p-l;gﬁdé [a\'\é@g;lg%er onan
inner surface of receiving recesses to reduce glossiness of the inner surface to a level
of 50 or less, as disclosed in Japanese Patent Application Laid-Open Publication No.
143094/1996. Unfortunately, such proposed carrier tapes each fail to fully solve the

problem.
SUMMARY OF THE INVENTION
The present invention has been made in view of the foregoing disadvantages
of the prior art.

Accordingly, it is an object of the present invention to provide a carrier tape
which is capable of accurately accomplishing an automatic inspection of leads of an
electronic component by means of a camera. ’

In accordance with the present invention, an embossed carrier tape is
provided. The embossed carrier tape is formed with a plurality of receiving recesses
each having a substantially rectangular parallelopiped shape and arranged so as to be

spaced from each other at predetermined intervals in a longitudinal direction of the



The present invention has been made in view of the foregoing di sadvant ages
of the prior art. Accordingly, it is an object of the present
invention to provide a carrier tape which is capable of accurately
acconplishing an automatic inspection of |eads of an el ectronic conponent
by neans of a canera. I n accordance with the present invention,
an enbossed carrier tape is provided. Thg embossed carrier tape is forned
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the like being accurately judged.

In a preferred embodiment of the present invention, the receiving recesses
are each formed on each of second side surfaces thereof opposite to each other with a
positioning projection for positioning a body of a respective one of the electronic
components in the receiving recess. Such construction permits the body of the
electronic component received in the receiving recess to be positionally regulated ina
width direction of the carrier tape by the positioning projections. This, even when the
electronic component is undesirably moved during an inspection thereof, effectively
prevents outermost leads arranged on ends of the electronic component from being
positioned at curved portions of corners of the receiving recess, so that the outermost
leads may be accurately inspected. More specifically, a forming die for the carrier tape
is generally restricted in working accuracy and formability, so that the corners of each of
the receiving recesses of the carrier tape are each inevitably formed with the curved
portion. Nevertheless, the carrier tape of the present invention permits the electronic
component to be positionally regulated by the positioning projections on the second side
surfaces of the receiving recess, so that the outermost leads may each be out of the



positioning projection for positioning a body of a respective one of the

gl ectronic conponents in the receiving recess. Such construction permts

t he body of the electronic conponent received in the receiving recess to be
positionally regulated in a wdth direction of the carrier tape by the
positioning projections. This, even when the el ectronic conponent is
undesirably noved during an inspection tigereof, effectively prevents

out ernost | eads arranged on ends of the el ectronic conmponent from being
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sides of the component oppasite to each cther or four sides thereof and is typically
represented by a semiconductor package such as a small outline package (SOP), a
quad flat package (QFP) or the like.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other objects and many of the attendant advantages of the present

invention will be readity appreciated as the same becomes better understood by
reference to the following detailed description when considered in connection with the
accompanying drawings in which like reference numerals designate like or
corresponding parts throughout; wherein:

Fig. 1 is a fragmentary plan view showing an essential part of an embodiment
of a carrier tape according to the present invention;

Fig. 2 is a sectional view taken along line 2-2 of Fig. 1;

Fig. 3A is a sectional view taken along line 3-3 of Fig. 1;

Fig. 3B is a fragmentary enlarged view of Fig. 3A;



0.2 to 0.4 mMm The el ectronic conponent are provided wth | eads
S0 as to be led out of two sides of the conponent opposite to each other or
four sides thereof and is typically represented by a sem conduct or package
such as a small outline package (SOP), a quad flat package (QFP) or the

li ke. BRI EF DESCRI PTI ON OF THE DRAW NGS
These and ot her objects and many of the attendant advantages of the present
invention will be readily appreciated as the sanme beconmes better understood

by reference to thefrigll i@aﬂf@g_néﬁia?' bl vigessHowiig ameydeatial panof ey &thibitape
connection w tpe acconpanyi ng drawings in which like reference nuneral s
desi gnate | i Ry rcorrespondi ng parts throughout; wherein: Fig. 1

is a fragnentary pl @y, sAGeasagHehtinaeniasedsbttidnapdew obFigaa; embodi ment of a
carrier tape accord'hrg;g bo t?'%ﬂ&regent (ianv ntionf; 0. 5A: Fig. 2is a
sectional view t akef'%PEi}a fRgmestasy ghlaiged view of Fig. 5A; Fig. 3Ais a
sectional view takeFigabdng flagmenGngplah viewgsholving a modificationfdfghe Sddriestape of
fragnentary Eigl rged view of Fig. 3A

6

Fi'g. 4 is a fragnmentary plan view showi ng an essential part
of the carrier tapeFigo¥ idafraghentary enlarged planhiigy stiowing aa ebsentjalprdrbofy
enl arged sec} | | Vi8W,. L q.. 4 . .. Fig. 5Bis a fragnentary
enl arged vi e%v&g’?&ﬁ%é'ﬁ%xgﬁ oﬁhg caﬁlertaper_t?fglg.é,i s a fragnentary plan view
showi ng a nodi fi cat Fign8dd a fragmestary sactiorgl viewfof Fig.g: 1, Fig. 7 is
a fragnentary enl ar l: ' Pp@%ﬁl . §rf’r{3g'§. f 2AGRENer
modi fication of the é?‘?i'%%f%g@gn% X g%eiv?sh% _d@éﬁe}?%ﬁsgﬁé’fl S a&h
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fragmentary enl ar geﬁ‘gpﬁ)%ﬁ; a,;3eafopal vigvytakeypalong line 10-10 of %{gg_SA;lo is a
sectional view takepigalPpRoh sddliendiQicltarén Hlofig i1 1-11 of Fig. 9A;
Fig. 12 is a fragmentary enlarged plan view showing a function of the carrier
- tape of Fig. 9A;
Fig. 13 is a fragmentary enlarged plan view showing a function of a _
comparative example of a carrier tape which is free of any positioning projection; and
Figs. 14 and 15 each are a fragmentary plan view showing another
modification of the carrier tape of Fig. 9A.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, an embossed carrier tape according to the present invention will be
described hereinafter with reference to the accompanying drawings.

Referring first to Figs. 1 to 5B, an embodiment of a carrier tape according to
the present invention is illustrated, wherein reference numeral 10 designates a carrier
tape of the illustrated embodiment and 20 designates an efectronic component. The
carrier tape 10 is formed with a plurality of receiving recesses 12 each of which has an
opening defined on one surface of the carrier tape or an upper surface thereof. The
receiving recesses 12 are arranged in a row so as to be spaced from each other at
predetermined intervals in a longitudinal direction of the carrier tape 10 and are adapted
to receive the electronic components 20 therein, respectively. The carrier tape 10 has a
top tape (not shown) adhered to the opening-side surface or upper surface thereof while
holding the electronic components 20 received in the respective receiving recesses 12,



Fig: 11 is a sectional view taken along line 11-11 of Fig. 9A

Fig. 12 is a fragnentary enlarged plan view showi ng a function of the
carrier tape of Fig. 9A Fig. 13 is a fragnmentary enl arged pl an
view showi ng a function of a conparative exanple of a carrier tape which is
free of any positioning projection; and : Figs. 14 and 15 each are
a fragnentary plan vi ew showi ng anot her 7nodi fi cati on of the carrier tape of
Fig. 9A DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
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of the carrigr t or upper_ .surf f L r 12
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In the ill usearepanent2pennisibe leafe 22 febe Abyiied At slistal wafs thesept againsifiin i n
Figs. 4, 5A patheaBurf8Ebr s fedeiviigYecésy 10 whick Wil iesenbabhetainbtier. ek age

opposi ¢ si dueateREapanRarzs ey Phrereped Bleb SR ae s rersBhiidle o
outwardly exgeipihgtthe isxlds @oridhedliod width direction of the carrier tape 10.

The receiving recesses 12 are each formed with a substantially rectangular
paralielopiped shape, resulting in having a bottom surface 12a of a square shape and
four side surfaces 12b upwardly extending from four sides of the bottom surface 123,
respectively. Also, the receiving recesses 12 each include an inclined surface 12¢
defined between each of a pair of opposite sides extending in a width direction of the
bottom surface 12a and a corresponding one of the side walls 12b. Reference numeral
14 designates a detection hole formed in the bottom surface 12a of each of the receiving
recesses 12 to permit the electronic component to be detected therethrough.

The receiving recesses 12 are each constructed in such a manner that the
side surfaces 12b are each inclined at an angle a somewhat greater than 90° such as,
for example, about 93° to 95° with respect to the bottom surface 12a and the inclined
surfaces 12c are each inclined at an obtuse angle 8 greater than the above-described
angle a with respect to the bottom surface 12a. The inclined surface 12¢ is so formed
that a horizontal width m (Fig. 3B) thereof as viewed in plan is within a range of between
0.1 mm and 1.0 mm and preferably between 0.2 mm and 0.4 mm. Further, itis
preferable thaf a boundary between each of the inclined surfaces 12c and the respective
one of the side surfaces 12b be formed at a position higher by 0.2 to 0.7 mm and



21 is made of resin by nolding and the | eads 22 are each bent at a distal
end thereof into a hook-1ike shape. The el ectronic conponents 20 are each

received in a respective one of the receiving recesses 12 while keeping the

| eads 22 orientated in the longitudinal direction of the carrier tape 10,
so that novenent of the electronic conponent. 20 permts the | eads 22 to be
abutted at distal ends thereof against gn inclined surface of the receiving
recess 12 which will be described hereinafter. The el ectronic conponents 20
may be receipretbratily 0l2etores pee thaviehe distil ehdigofthe Rads 22 bPthahdlédtronkegdmi®nbhe

| eads 22 orignted in a width direction of the carrier tape 10.

The receivi ng ‘recesses 12 are each fornmed with a substantially rectangul ar
par al | el opi ped shap®he cesiet tapad Oiof tHesitlustatenl drbddimestus bdapted t?haveftha squar e

shape and fo | de rfac extendi ng.f.romfour sjdes of the
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correspondi nég&%ﬁfgﬂ(?? a%é{aglegféér\%%r l's 1%%%&%%& r?@ga‘tgéhég‘gﬁ%%ﬁ Signhates a
det ect i on hakespédiivereateiving recedses 1l 8 ars sutfiented to, Befoot amdiotaftel athesioreofthei ng
recesses 12 ) I ' . ; - gt.hrough.
The recei vi #88%@%95@%@&?@%% 6(?(‘%5% r(&gﬁ%&a$’ﬁ{'ﬁ%ﬁ§g%%aﬁ%ew{é{‘ t heg
si de surf acexmitted froavan &R lor thedike e darnt o suetng Visupldnsiectiomen final gnspectinn
than 90 suchydgeschifd S3RBTH BonrRBASH witHe dribr b, TRe YD cdfig%eheled 41f

bottom surface 12a_and the inclined surfaces 1 2c are each inclined at an
obt use angl dmpgingjsiggak ahiah is peacessed. easyling iwestherer nehgmedefedl afithe espect to
the bottom rdmR chrgpdnedt)Sudtsd bdifhgofthaledd 22 being jifgelior med that a

hori zontal w dth mé"li:i g. SB) t hereof as vi ewed |,negl,an I's wi.ithin a range of
bet ween 0.1 mm and Ba® ohihaglgctsenis ermpenprbeeQuachived i tharegaiving weopsses 12
Further, it dfthedéRfi@rtapé €0, d8hownlie FiydBA ahe bBS acdapé of dsighificaritRed

surfaces 1 3 300 e FecheElle pne Ol LBE SR S Lo e L Bl
8 pr ef er aldf thedregeiving Geckssmeiviten thddisthl etdd ofdhel keads 2P laee dladtiel ddairaf thehe

erbodi mont (UAASR e (201 e fepehingreetis 3B ThELuhBhEn Mot leplifib | B o
t he respect iopmpogentidp iegeivetinde recelvingfreegssd? is piskgdup by thes®Cl damesa.i on of
the el ect r onjefm@OH BN SFL Sighflicat'sizetd bQYrmddHdnR¥&ifa Bi¥ectly-viewed image of the
leads 22 in the image of the leads picked up and a reflected image thereof from the side
surface 12b of the receiving recess 12 therein, to thereby ensure effective identification
of the distal ends of the leads 22, resulting in bending of the leads 22 or the fike being
accurately judged.
The illustrated embodiment has been described in connection with application
to the electronic component 20 which has the leads 22 arranged so as to extend from a
pair of opposite sides of the body 21 of the electronic component 20. However, the
illustrated embodiment may be of course applied to an electronic component which is
constructed so as to have leads arranged ona body thereof in a manner to extend from
all of four sides of the body. In this instance, as shown in Fig. 6, the inclined surface
12C may be formed on each of the four all sides of the bottom surface 12a ‘of each of the
receiving recesses 12. Also, in the carrier tape 10 of the illustrated embodiment, the
bottom surface 12a of each of the receiving recesses 12 is formed into a flat shape.
However, the illustrated embodiment is not limited to such a construction.




adhesion of a top tape thereto. The el ectronic conponents 20 received in
{he respective receiving recesses 12 are subjected to, before and/or after
adhesion of the top tape, inmage pickup by nmeans of a CCD canera while
being irradiated with light emtted froman LED or the like to carry out
such a visual inspection or a final inspection as described above in
connection with the prior art. The CCD ganera generates an imaging signal,
which is processed, resulting in whether or not any defect of the

el ect roni ¢ conponerf¢fegingtnomstotidgal i7rafdd, atrhedifications otbe legibodimend gescribed
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enbodi ment  dgis &y grba’tdr than a horizontal dimension g of a curved portion of each of corers of the
receiving recess 12 which is defined as viewed in plan and is 1 mm or less.

Such construction of the illustrated embodiment permits the body 21 of the
electronic component 20 received in the receiving recess 12 to be positionally regulated
in a width direction of the carrier tape 20 by the positioning projections 15. This, even
when the electronic component 20 is undesirably moved during an inspection thereof,
effectively prevents endmost or outermost leads 22h of the electronic component 20
from being positioned at the curved portions 12h of the comers of the receiving recess
12, so that the leads 22h may be accurately inspected.

More particularly, a forming die for the carrier tape 10 is generally restricted
in working accuracy and formability, so that the corners of each of the receiving
recesses 12 of the carrier tape 10 are each inevitably‘formed with the curved portion
12h as shown in Figs. 12 and 13. Thus, in a carrier tape which is free of any positioning
projection, extension of each of the outermost leads 22h toward the curved portion 12h,
as shown in Fig. 13, causes a reflected image 22g of the lead 22h to be formed ata
position in proximity to the lead 22h, resulting in processing of a signal of a picked-up



above with reference to Figs. 1 to 5Bis illustrated. A carrier tape of the
hodification is so constructed that a bottom surface 12a of each of
receiving recesses 12 is formed on a central portion thereof with a bed
12d in a manner to be upwardly raised therefrom on which a body 21 of an
el ectroni c conponent 20 is supported. Referring now to Figs. 9A
to 12, anot her enbodi ment of a carrier figpe according to the present
invention is illustrated. A carrier tape 10 of the illustrated enbodi nent
i s so const rioagefrotthatamegdaiingfo distinguishitheaiiected image 22a-anda direethyr\iewrd

recesses 12 . | i L.t 1l dj ' ' pe 10,
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directly-viewed image thereof during an inspection of the electronic component by image
processing using a camera, to thereby ensure accurate judgment of any defect of the
leads such as bending of the leads or the like.
Also, when the carrier tape of the present invention is so constructed that the
receiving recesses are each formed on each of the other side surfaces thereof with the
projection for positioning the body of a respective one of the electronic components, the

outermost leads of the electronic component may be accurately inspected by image

P

processing.

The invention will be understood more readity with reference to the following
examples and comparative examples; however, these examples are intended to
illustrate the invention and are not to be construed to limit the scope of the invention.



10 image froma canmera failing to distinguish the reflected i mage 22g and
a directly-viewed i mage of the | ead 22h from each other. On the contrary,
the carrier tape of the illustrated enbodi nent, as shown in Fig. 12,
pernmts the el ectronic conponent 20 to be positionally regulated by the
positioning projections 15 on the side surfaces 12b of the receiving recess
12, so that each of the outernost |eads_22h nay be out of the curved
portion 1 2h. This results in the refledted i mage and directly-vi ewed i mage
of the outerpRshpibgad 22h bei ng separated from each other, to thereby

ermt the lead 22h to he ac urat ntifie [ ecogni
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to the | eadsembosskd catriectapersscshoemiohigat4 tu 5B farladeadieduipred eleotdoaize. Such
constructi on?({@%ﬁg in the | eads being abutted against the inclined
surface, repby be subjected to positional regulation if the electronic

conponent is undesirably noved during inspection thereof. This pernits a
reflected i i 3 fromthe side surface of the receiving recess

to be substantially rate fro irectly-vi of. durjng
an inspection of th%”@ i3 & APMBY ﬁ%d%ﬁé@% ﬁ’g l@ﬂ&@’qﬁ"d‘
camera, to tthetreflBxaspit destribed ab@vejwahgniﬁadé erpect that il ek tlec @f atpinclimrids such
as bending of fhe Ieads or the Ilike. Al so, when the carrier tape

of the prese Ffrvention is so constructed that the receivi ng recesses are
each forned on each of the other side surfaces thereof with the projection

for positioning theﬂ@éﬁfa&*ta?eéf&ﬁ%%b @x%ﬁleof aﬁJ‘@o:%b%h\rré)Eké%n&@Wnt S,
t he outernost | eads of th ectroni c _conponent na accurately ect ed

by image pr ciublegted o a test for identitiggfion; f JeadsiRyimage pr 83% of !’?%8%5!’"#6’?"& e
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not to be co PR et'%‘af‘fqlﬁ 1 cpyesagficigd "‘[‘?%e P RASHEC ea sto
and close to a directly-viewed image thereof, resulting in a combmatron of the directly-
viewed image and reflected image being frequently mistaken for the leads.

Example 2

Example 1 was substantially repeated to make an embossed carrier tape of
the present invention substantially identical as that of Example 1. The embossed carrier
{ape was further formed on a bottom surface of each of receiving recesses thereof with a
bed of 0.3 mm in height. Also, the receiving recesses were each formed with inclined
surfaces of 0.25 mm in horizontal dimension as viewed in plan and 117° inangle 8.
The embossed carrier tape thus obtained corresponded to that shown in Figs. 7 and 8.

Comparative Example 2
An embossed carrier tape for comparison which is substantially identical with

that of Example 2 described above was made expect that it was free of any inclined



11 Exanple 1 An enbossed carrier tape of the present invention
was nmade of a nolded sheet of 0.3 mmin thickness fornmed of conductive
grade #137800D-20 PVC conmercially available from Shin-Etsu Polyner CO.,
LTD. The carrier tape thus formed was 16 nmin width thereof, 12 mmin
pitch between receiving recesses thereof, 8.2 nm x 5.7 mmin size of the
receiving recess, 2.1 mmin inner depth of the receiving recess and 0.25
nmin horizontal dinension of each of iA2lined surfaces of the receiving
recess as viuefaed. in plan. The angle [err] was 135[err]. The carrier tape
corresponded to such an enbossed carrier tape as shown in Figs. 4 to 5B

for alead-equi pped_el ectronic conponent nparative Exanple 1
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irectly- vie ge and refl ect e being frequently m staken for
the | eads. \A&"rﬂ?gs?s '“%ompa’at“’eé‘éﬁlﬁrﬁpl was substantially repeated to
make an enbossed carrier tape of the present invention substantially

| denti cal as%%&ra&é%gf Exanpl e 1. The enbossed carrier tape was further
formed on a surface of each of receiving recesses thereof with a bed

of 0.3 nmin height Examgle1 wassubstastiglyirgpeaed tosmakean BMBSIPdrGH RS $arg ofh
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expansion or width. The embossed carrier tape thus obtained corresponded to that
shown in Figs. 9A to 11.

Comparative Example 3

An embossed carrier tape for comparison which is substantially identical with
that of Example 3 described above was made expect that it was free of any positioningd

projection.

The carrier tapes obtained in both Example 3 and Comparative Example 3
were subjected to a test for identification of leads by image processing. As a result, it
was found that the carrier tape of Example 3 permits image processing of the leads to be
successfully attained, whereas that of Comparative Example 3 causes a reflected image
of outermost leads to be close to a directly-viewed image thereof, resulting in a
combination of the directly-viewed image and reflected image being frequeptly mistaken
for the leads.

While preferred embodiments of the invention have been described with a
certain degree of particularity'with reference to the drawings, obvious modifications and
variations are possible in light of the above teachings. Itis therefore to be understood



12 surface. The carrier tapes obtained in both Exanple 2 and
Conparative Exanple 2 were subjected to a test for identification of |eads
by image processing. As a result, it was found that the carrier tape of
Exanple 2 permits image processing of the | eads to be successfully

attai ned, whereas that of Conparative Exanple 2 causes a reflected inmage of
outernost leads to be close to a directl y-viewed i nage thereof, resulting
in a conbination of the directly-viewed image and refl ected i mage bei ng
frequently nhaivitntHeQdcopd of iheagsparded BlafrRs i RivbntionEay e pratticedrothemlise 3
Exanple 1 was substantially repeated to nmake an enbossed carrier tape of

t he present q‘ﬁ%éﬁﬁi’%ﬁiﬁ‘?ﬂlﬁgéﬁﬁ‘gg‘il ly identical with that of Exanple 1,
except that receiving recesses thereof are each curved at corners thereof
with a radius of 0.3 mm Also, the receiving.recess is forned on a central
portion of each of a pair of opposite side surfaces thereof with a
positioning projection of 4.0 mmin length and 0.3 mmin expansion or

wi dt h. The enbossed carrier tape thus obtained corresponded to that shown
in Figs. 9Ato 11. Conparative Exanple 3 An enbossed carrier
tape for conparison which is substantially identical with that of Exanple 3
descri bed above was nade expect that it was free of any positioning

proj ecti on. The carrier tapes obtained in both Exanple 3 and
Conparative Exanple 3 were subjected to a test for identification of |eads
by i mage processing. As a result, it was found that the carrier tape of
Exanple 3 permts imge processing of the | eads to be successfully

attai ned, whereas that of Conparative Exanple 3 causes a reflected i mage of
outernost |eads to be close to a directly-viewed i mage thereof, resulting
in a conbination of the directly-viewed i mage and refl ected i mage bei ng
frequently m staken



for the |l eads. Wil e preferred enbodi ments of the invention have
been described with a certain degree of particularity with reference to the
drawi ngs, obvi ous nodifications and variations are possible in light of the .

e e o
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practiced otherw se than.as specificallydescribed. ai ns
1. An enbossed. carrier tape formed with a plurality of receiving recesses
(12), said rGlams/i ng recesses (12) each having a substantially rectangul ar

par al | el opi ped shap : : T t
predet er m ned inp.er@aﬁggpﬁoa onglt u In%ﬂg?@g@?ﬁ%ﬁﬁ%&oggcg%rggéﬁgsa

lcg ; & i g ; u}[ gge{j 2% Zald rtramt\_&mg/ rasgssesdé@)wasch having Beuhstaatipliyrecanguiarpasaliglopiped
characteriz gsﬁaﬁ n Sﬁ {11 gﬁg h&eac GB%Fss}iagé&r) g%@iré\?ﬁzﬁ Ig? Ehr% %1 g@%@%%g%n gr;tg(vgl ée'c‘% a
formed at a longidingbditsction of saiiembessedicagier fapgesajd reqeddng feeossest(hdrhaing
opposite to - Of ol ' Eﬁ%ﬂﬁct'
inclined surta e%(t§g%%%'&alﬁ%&sqtﬁbﬁgé@abg%i 8 i!_nclgﬁfﬁég@gh?ﬁ&c’ze%&c) I's e
arranged so cheracterized éythekt a bottom surface (12a) of said receiving recess

(12) w th an obt uses g Bividgtbtdsses ¢f2) BRMeAMTOMIRT HREBwePFbitlon of each of
first side surfaces (12b} thereof opposite to leads (22) of the electronic component (20}
with a respective inclined surface (12¢); and

said inclined surface (12¢) is arranged so as to intersect a bottom surface
(12a) of said receiving recess (12) with an obtuse angle (8) defined therebetween, said
inclined surface {12¢) being inclined with respect to said bottom surface (12a) at said
obtuse angle {8) greater than an angle (a) defined between a respective one of said
first side surfaces (12b) and said bottom surface (12a).

2. An embossed carrier tape as defined in claim 1, wherein said receiving
recesses (12) are each formed on each of second side surfaces (12b} thereof opposite
to each other with a positioning projection (15) for positioning a body (21) of a
respective one of the electronic components (20) in said receiving recess (12).

3. An embossed carrier tape as defined in claim 2, wherein said positioning
projection (15) is so formed that a horizontal distance (h) projected from the
corresponding side surface (12b) is greater than a horizontal dimension (g) of a curved
portion of each of corners of said receiving recess (12).

4. An embossed carrier tape as defined in claim 1, wherein said receiving
recesses (12) are each also formed at a lower portion of each of second side surfaces
(12b) with an inclined surface (12¢) in such 2 manner similar to that of said first side
surfaces (12b).

5. An embossed carrier tape as defined in any one of claims 1 to 4, wherein
said bottom surface (12a) of each of said receiving recesses (12} is formed on a central
portion thereof with a bed (12d) in a manner to be upwardly raised therefrom to support
a respective one of the electronic components (20) thereon.

6. An embossed carrier tape as defined in any one of claims 1 to 5, wherein
said inclined surface (12c¢) is so formed that a horizontal dimension (m} thereof in an



inclined surface (12c) being inclined with respect to said bottom surface
(1 2a) at said obtuse angle ([err]) greater than an angle (a) defined

bet ween a respective one of said first side surf id bottom
surface (12a). 2. An enbossed carrier mmmﬂgmﬂmﬂkm n claim
1, wherein said receiving recesses (12) are each forfred om eachs0f second
side surfaces (12b) thereof opposite to each other with a positioning
projection (15) for positioning a body (%ﬁ) of a respective one of the

el ectroni c dowrdnirattionZ0jiewed Bailah isading rapge &t Bdto(13@mm. 3. An
enbossed carrier tape as defined in claim2, whérein said positioning
projection (15) is so forned that a horizontal distance (h) projected from
t he correspondi ng side surface (12b) is greater than a horizontal dinension
(g) of a curved portion of each of corners of said receiving recess (12).

4. An enbossed carrier tape as defined in claim1l, wherein said receiving
recesses (12) are each also forned at a | ower portion of each of second
side surfaces (12b) with an inclined surface (12c) in such a manner simlar
to that of said first side surfaces (12b). 5. An enbossed
carrier tape as defined in any one of clains 1 to 4, wherein said bottom
surface (12a) of each of said receiving recesses (12) is fornmed on a
central portion thereof with a bed (12d) in a manner to be upwardly raised
therefromto support a respective one of the electronic conponents (20)

t her eon. 6. An enbossed carrier tape as defined in any one of
clainms 1 to 5 wherein said inclined surface (12c) is so forned that a

hori zontal dinension (n) thereof in an

15 inward direction as viewed in plan is within a range of 0.1 to 1.0 nm




