;e3el el b44666]1 TFN3- 1 ELECTRONI C PARTS CARRI ER TAPE BACKGROUND OF THE

| NVENTION Field of the Invention 1 October 2004 The present invention
relates to an elec tronic parts carrier tape used for packing and 5
transporting parts and particularly electronic parts such as |IC packages.
Description of the Related Art Fig. 1 shows one known carr|§étéggimgf t he
type described. This carrier tape 1_ig made of a 10 flexibl PREI A
material, and includes recessed portions (hereinafter referred to as
"enbossed portions"”) 2 and flange portions 3. The plurality of enbossed
portions 2 are arrange®ELECTRAUE PARTSeCARRIER iTAPR | ongi tudi nal direction of
the carrier tape 1, and serve to receive 15 or store electronic parts,
respectively. A tape-like Iid nmenber (hereinafter referred to as "cover
tape") is adhesively bonded to the flange portion 3 so that the electronic
part, received in the enbossed portion 2, will not drop through an opening
of the enboSREKCROUPDr (GFoMHE AWVIENT IIONansport. A nunber of feed holes or
perforations 4 are fornmed at equal intervals in one or both of opposite

si de edge portions of Ftieddcafr itée tlayentiobhe carrier tape 1, used for
packing and 25 transporting electronic parts, is wound on a reel after
Cctober 2004 it is nolId&dpPrasenthdnygntion tr@é@tleé'- $roo@ed elect-hi s wounded
condition. At this time, the upper and | ower enbossed portions 2,

super posed FS&@PﬁePar§ﬁeC§6ﬁé€?n§§9ﬁiPﬁ@é foFePReking andest ed manner (see
Fi g. '2)5 t§a5 con¥ent|onal ssed porélon ha uch a shape that an

angl e W “of "I AEFPRATIET BRATAR PH ePALGAFLETY & &éOWéplpéﬁéﬁlpheral

wall) 5 the | at.i t he open top of the enbossed portionis 75 to
89. Therefo%ggkaﬁgogkeﬁgﬁkggﬁglon (X) of the bottom of the enbossed 10

portion is smaller thagsQr;gen8hably +f8URL14Red art

Fig. 1 shows one known carrier tape of the
type described. This carrier tape 1 is made of a
10 flexible resin material, and inc¢ludes recessed portions
(hereinafter referred to as "embossed portions") 2 and
flange portions 3. The plurality of embossed portions
2 are arranged at equal intervals in a longitudinal
directioﬁ of the carrier tape 1, and serve to receive
15> or store electronic parts, respectively. A tape-like
1id member (hereinafter referred to as "cover tape") is
adhesively bonded to the flange portion 3 so that the
electronic part, received in the embossed portion 2,
will not drop through an opening of the embossed
20 portion 2 during transport. A number of feed holes or
perforations 4 are formed at equal intervals in one or
both of opposite side edge portions of the carrier tape
1.
The carrier tape 1, used for packing and

25 transporting electronic parts, is wound on a reel after



di rension (Y) of the opening of the enbossed portion, so that a nesting
phenomenon, in which the superposed enbossed portions are fitted together
in a nested manner, is liable to occur. 15 Figs. 3 and 4 show t he
cross-section of the carrier tape wound on the reel. The enbossed portions
of the adjacent (inner and outer) turns of the carrier tapeotRBePS04

super posed together by vibrations 6. devel oping during the transport, a
force 7 of winding 20 of the carrier tape on the reel during the formng
operation, afdia prdsedngahdr the8cpradecedapken swistdirad tihe t@dkri er tape on
the reel (such a pressing force can be produced when handling the wound
carrier tap¥pundgd candithoa.cass, thhientiiverethe eppetredndn lexeessi ve 25
force to press the upper (outer) turn of the carrier tape against the |ower
(i nner) tur RMPREFEEf PorkaonEsRi nguperpesediegethernestriengonetimes t he
carrier tap%_can 1 Cctober 2004 - 3 not be smoothly unwound fromthe
reel duringtth&e8| ECORERRE pAr AsDABLAL MGRPEScéSSe HAG-i A)theTherst case,

t he unwi pdi ng_of the cirri r tape is stopped, thus markedly |owering the
efficien y.C&H}éﬁ“ rans cﬁF‘EPéFe?aEQrﬁégnf REi BEFhuawehagef Ebatt Ra reel ,

there was a i pi.li .of . da in he enbossed partions. SUWARY OF THE
| NVENTI ON |?H§§gaﬁ108'g&?°6%“3ﬁ3°5?8§eﬁ9 FHQ@EtFHEf?SepPSVPdélgﬁ el ectronic

: | oBfed! . “pPévPdE 0
Embossed portrontosr SPREAL e b0l or "aFEBE PnArAGE: G EaPr PN ape on a
reel, i's Iegspl bablRe! GuBEEUES AGEOLENNGS 95t b8 featurg of Lhe present

invention, there is provided an e ronrc par “carri ?%%e conpri si ng

a f1exible ahageebikaiRBABLONNPY) NGFCLAC! HORLOMPBE! £RLOLhADEIROSSEd -
portions arranged at predetermned intervals 1n a|ongitudrnal "direction of

the tapeelikervboheis ¥RQITER Bhahedbt g@nBrhiRyi 8qhQined gn and 20 projects
outwardly froman outer surface of a peripheral wall of each of the

enbossed podimensiomndypnodutke eperDsyoaf (¥heotmBobotdopbet ibhe enbossed
portion, as seen in a cross-section of the enbossed portion through the
rib, is |argerthdtna aneshingi phefdfhedsn pf ianwhpehi ogei supetppsef t he
enbossed portion. As a preferred enbodi nent of the present Invention, the
rib has a SPEPRTFRA peeXtbens|are| httedntogetder 1incs obest&804 the top of
t he enbossed portion to the bottomthereof, and an angle Ro of inclination
of an out er™3{PFacelHflidele| BAtPFuPortion of the rib relative to the top
of the %bossed portion is 89 to 93. Preferably, according to the present

i nventioh, projectionst@fe f3Med reRPectiveFiras-seshtenpoftthfs of an

| nner bot t o S EACE Pl SAEEBPSEEY POLT! ONenENGnBl LSS  pd oML the top of

of the adjacent (inner and outer) turns of the carrier
tape can be superposed together by vibrations 6,
developing during the transport, a fofce 7 of winding

20 of the carrier tape on the reel during the forming
operation, and a pressing force 8 produced when winding
the carrier tape on the reel (such a pressing force can
be produced when handling the wound carrier tape), and
in such a case, when there is exerted an excessive

25 force to press the upper (outer) turn of the carrier
tape against the lower (inner) turn thereof, the

nesting occurs.

When the nesting occurs, the carrier tape can



enbossed portion, each of the projections having one of 10 a flat upper
surface and an inclined upper surface. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. Ais a plan view of a conventional carrier tape; Figs. 1Bis a
cross-sectional view taken 15 along the line A-A of Fig. |A Fig. 2is a
cross-sectional view showi ng the conventional carrier tapelbgkﬁe fﬁ%@d
condition; Fig. 3 is a cross-sectionals3 v ew showi ng the conventiona
carrier tape in a nested condition; 20 Fig. 4 is an enlarged view of a
portion of e && sm@othdpe wiwdtingl fonFithe Tdedl alwppeimspeadtid ve view of a
first enbodi ment of a carrier tape of the present invention; Fig. 6Ais a
pl an vi ew oftlEFE r@RdC @antgpacinting perddasst, emsbdinmerite WeimEt 6B i s a
cross-sectional view taken along the line A-A of Fig. 6A; - 5 1 Cctober
2004 Fig. 6E35E g 1o dWdadiingh AT \Fheaw aearderalteng tise StoppeRt.B of Fig. 6A;
Fig. 7is a, er5ﬁ§pgiv vi.ew of, a second enbodi nrent of a carrier tape of
the present TiNeABTETY RoyerdRg $he MitddciiedwYol tHercdhd er tape of the

second egbodi gent,, tape was forcibly unwound from the reel, there

was a possibility of damaging the embossed portions.

SUMMARY OF THE INVENTION
It is an object of the present invention tb
provide an electronic parts carrier tape in which a
10 nesting phenomenon, in which superposed embossed
portions are fitted together after winding the carrier
tape on a reel, is less liable to occur.
According to the feature of the present
invention, there is provided an electronic parts
15 carrier tape comprising a flexible, tape-like member
having electronic part-storing embossed portions
arranged at predetermined intervals in a longitudinal
direction of the tape-like member;
wherein at least one rib is formed on and
20 projects outwardly from an outer surface of a
peripheral wall of each of the embossed portions, and
an outer dimension (X) of a bottom of the embossed
portion, as seen in a cross-section of the embossed
portion through the rib, is larger than a dimension (Y)
25 of an opening in a top of the embossed portion.
As a preferred embodiment of the present

invention, the rib has a slanting portion slanting from



Fig. 8B is a cross-sectional view taken along the line A-A of Fig. SA Fig.
8C is a cross-sectional view taken along 10 the line B-B of Fig. SA; Fig.
9A is a plan view of the carrier tape of the second enbodiment; Fig. 9B is
an enl arged, schematic view show ing one exanple of a portion Cof Fig. 9A
15 Fig. 9Cis an enlarged, schematic view show ing anpthepl§§%§§450§g t he
portion Cof Fig. 9A) Fig. 9D is an _enl arged, schematic vieWw’'snowing a
further exanple of the portion Cof Fig. 9A/ Fig. 10Ais a plan view of a
third emboditienttai0 off tthet aiMbsdBRL I idhad MMRNMB Ao ithedddF | S @

cross-sectional view taken along the line A-A of Fig. 10A] Fig. ICCis a
cross-secti émal an emdglak®o aforigdnmdtivh BB 0f diter MAr2ke g 11A s a
plan view of a fourth enbodi ment of a carrier tape of the invention; Fig.
11B is a crdde sdarnitdmal pamhidraleeh tdleongil heeldtnerAtd afhdFitop LI, - 6
1 Cctober 2004 Fig. 11Cis a cross-sectional view taken along the line B-B
of Fig. 11AthE gmbpeseds pernslisam Jvisew dofta WS carrier tape
5 Preferably, according to the present

invention, projections are formed respectively at

corner portions of an inner bottom surface of the

embossed portion, and project toward the top of the

embossed portion, each of the projections having one of

10 a flat upper surface and an inclined upper surface.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1A is a plan view of a conventional
carrier tape;
Figs. 1B is a cross-sectional view taken
15 along the line A-A of Fig. 1A;
Fig. 2 is a cross-sectional view showing the
conventional carrier tape in a nested condition;
Fig. 3 is a cross-sectional view showing the
conventional carrier tape in a nested condition;
20 Fig. 4 is an enlarged view of a portion of
the carrier tape of Fig. 3;
Fig. 5 is a perspective view of a first
embodiment of a carrier tape of the present invention;
Fig. 6A is a plan view of the carrier tape of
25 the first embodiment;
Fig. 6B is a cross-sectional view taken along

the line A-A of Fig. 6A;



of the fourth enbodinent; Fig. 12B is an enl arged, schematic view show ng
one exanple of a portion C of Fig. 12A; Fig. 12C is an enlarged, schematic
vi ew showi ng anot her exanple of the portion C of Fig. 12A; Fig. 12D is an
enl arged; schematic view 10 show ng a further exanple of the portion C of

Fig. 12A; Fig. 13 is a perspective view of a fifth enbodi rrier
tape of the invention;, Fig. 14A is a p an view of the car pf@%tot%ébgo@? t he
fifth enmbodinent; 15 Fig. 14B is a cross-sectional view taken along the

line A-A of Fig. 14A Mg €0Gd a2 awnssaacidnialvidewdiakenrdeng the
line B-B of Fig. 14A; Fig. 15 is a perspective view of a sixth 20

enbodi ment dfhea ldare BB tedpeFiaf. tldg present invention; Fig. 16A is a plan
view of the carrier tape of the sixth enbodinment; Fig. 16Bis a
cross-sectional view tFalgen 7alicng tHeg sipevd iAreA wofewFiof alGEcatd Fig. 16C is a
cross-sectional view taken along the line B-B of Fig. 16A; Fig. 17A is a

pl an vi ew ofeMROSEFERth adniso Fiararieroftapec off itdre (paqesepit timyenhient; on; 1

Qct ober %904 7 Fi%ﬁ 17B is a crgss-sectional view taken
1g. 8A is a plan view of the carrier tape of

the second embodiment;
Fig. 8B is a cross-sectional view taken along
the line A-A of Fig. 8A;
Fig. 8C is a cross-sectional view taken along
10 the line B-B of Fig. B8A;
Fig. 9A is a plan view of the carrier tape of
the second embodiment; |
Fig. 9B is an enlarged; schematic view show-
ing one example of a portion C of Fig. 9A;
15 Fig. 9C is an enlarged, schematié view show-
ing another example of the portion C of Fig. 9a;
Fig. 9D is an enlarged, schematic view show-
ing a further example of the portion C of Fig. 9a;
Fig. 10A is a plan view of a third embodiment
20 of a carrier tape of the invention;
Fig. 10B is a cross-sectional view taken
along the line A-A of Fig. 10A;
Fig. 10C is a cross-sectional view taken
along the line B-B of Fig. 10A;
25 Fig. 11A is a plan view of a fourth
embodiment of a carrier tape of the invention;:
Fig. 11B is a cross-sectional view taken

along the line A-A of Fig. 11A;



along the line A-A of Fig. 17A; Fig. 17Cis a cross-sectional view taken
along the line B-B of Fig. 17A; Fig. 18A is a plan view of the carrier tape
of the seventh enbodi nent storing BGAs; Fig. 18B is a cross-sectional view
taken along the line GC of Fig. 18A; Fig. 19A is a plan view of an eighth
10 enbodi nent of a carrier tape of the invention; Fig. 19

cross-sectional view taken along the. lg ne A-A of Fig. 19A!3| P?g?’%%@ﬁ s a
cross-sectional view taken along the line B-B of Fig. 19A; 15 Fig. 20Ais a
pl an view of the carrifigt die dfs tshe migghidedntmdi Inentevsttikaty BGAs; and
Fig. 20B is a cross-sectional view taken along the line CGC of Fig. 20A
DESCRI PTI ON 3G EHE: HERERFRRED EENMBOBIINENTIIZ20 A carrier tape, used in the
present invention, has a plurality of enbossed portions for respectively
receiving a plurality f9-elled riéniac Blan & iaw e fasheC qrauikiagesiagéxanpl es of
such | C pac i ncludes an SQP (small outline Package), an SSOP (Shrink

K
Smal | Qutli ﬁ&g%}%mg@ embofd@eNtEhi n Smal | Qutline Package), a TSSOP
(Thin Sh%ink Smal | CQut].i ne Packag%), a_PLCC (Plastic Leaded Chip Carrier),
a gFP (Qiad Flat Packdd® dfF 45 an gnlagged.gRqhematd cAViBy . 1 Oct ober

o e on S TR P B o S B WP e, Y e P 1
Fig. 12C is an enlarged, schematic view
showing another example of the portion C of Fig. 12A;
Fig. 12D is an enlarged; schematic view
10 showing a further example of the portion C of Fig. 12A;
Fig. 13 is a perspective view of a fifth
embodiment of a carrier tape of the invention;
Fig. 14A is a plan vieﬁ of the carrier tape
of the fifth embodiment;
15 Fig. 14B is a cross-sectional view taken
along the line A-A of Fig. 14A;
Fig. 14C is a cross-sectional view taken
along the line B-B of Fig. 14A;
Fig. 15 is a perspective view of a sixth
20 embodiment of a carrier tape of the present invention;
Fig. 16A is a plan view of the carrier tape
of the sixth embodiment;
Fig. 16B is a cross-sectional view taken
along the line A-A of Fig. 16A;
25 Fig. 16C is a cross-sectional view taken

along the line B-B of Fig. 16A;

Fig. 17A is a plan view of a seventh

embodiment of a carrier tape of the invention;




froman inner surface of a peripheral wall (side wall) 5 of each of the
enbossed portions. Preferably, 1 to 100, and nore preferably 2 to 10 ribs
are formed on each of four side wall portions of the peripheral wall of the
enbossed portion, and the ribs are arranged at a predeterm ned pitch, that
is, at equal intervals. Wth 10 this arrangenent, the ribs; paiospePbiosserve
to prevent the nesting but also increakethe nechanical strength of the
enbossed portion. Preferred Enbodi ments of the present invention will now
be described with reffehcel 1B ihed IGreRswéegsiomal shepetakethe rib, the
pitch of the ribs, the nunber of the ribs and so on are not |limted to
those describetPd Fhhesne Ao dentsgd- bttAtan be suitably deternined in
accordance with the kind of electronic parts to be received in the
respective 20 enbossed brti OnslS (A)CT TS EHbERHET1eW t3keRase where it

IS necessary. e el ect ic.part to be received in an enbossed portion

shoul d not bael%giitltrlpeve]tvef'neé'?bﬁ/f %glr%'erl tions of the 25 enbossed

portion, preferably, rd; e fo at_equal .intervals. on and project

outwardly from an out eElrJ'bgi'u?erazfgzelsfi)fJ gpglg%n o‘fl%ﬁfsnbee R 1PortiRhs of a

peri pheral wad ltpe @evtélﬁéﬁm té%'rﬂ%df?(?ﬂ.ss-o - 9 1 COctober 2004
respectively at i our’

simlar ribs 9 are forne corner portions of the

embossed portion, as shyn 1igs RiO% 5}dyg%§gcéfgﬁglngégékgﬁéﬁ)prevent t he

nesting, it is 5 necessary that an outer dinmension e bottom of the

enbossed pordlicery th®e SeefRe idL oF GSigr.sagd.on of the enbossed portion
t hrough the opposite ribs 9, should be larger than a dinension (Y) of an

opening in the top of Rike amkosIed PAdd e BSMeidghtti 9. 6C. In the
case 10 where the uppernost portions (upper ends) of the ribs 9 are

di sposed Oat embedipsartnodt apawatrirder t@per ofdgmeparveat)icaf; t he peri pheral
wal |, and the rib 9 has a slanting portion slanting fromthe top of the
enbossed portion to tAHeSbotl®Bmitsher eafos spisefcdriabial, Wilew akern o 15 89, Ro
is 89 to 93, .and W < Ro s R is established, where W represents an angle
of inclinat PSRNGF thRe LilAgePr-Burtadd dof 196 peripheral wall 5 relative to
the top of the enbossed portion, R represents an _angle of inclination of
an inner surface of tKé&9sl dACi #§ GoFEP§F-Sectional view taken

along the line B-B of Fig. 19A;
15 Fig. 20A is a plan view of the carrier tape
of the eighth embodiment storing BGAs; and
Fig. 20B is a cross-sectional view taken

along the line C-C of Fig. 20A.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 A carrier tape, used in the present invention,
has a plurality of embossed portions for respectively
receiving a plurality of electronic parts such as IC
packages. Examples of such IC packages includes an SOP
(small Outline Package), an SSOP (Shrink Small Outline
25 Package), a TSOP (Thin Small Outline Package), a TSSOP

(Thin Shrink Small OQutline Package), a PLCC (Plastic

Leaded Chip Carrier), a QFP (Quad Flat Package) and a




20 of the rib 9 relative to the top of the enbossed portion, and Ro
represents an angle of inclination of an outer surface of the slanting
portion of the rib 9 relative to the top of the enbossed portion. If W is
| ess than 75, the enbossed portion can not entirely 25 satisfactorily hold
an | C package, and besides the peripheral wall 5 is stepp Y .
relative to the ribs 9, so that the nogdability is Iomregﬁo}cﬁgﬁv I's nore
than 89, the peripheral wall 5 is stepped little - 10 1 Cctober 2004
relative to BGR (Bdkl 0Grsd Ahbdyihe effect of the ribs 9 is reduced. If Ro
is less than 89, the outer dinension (X) of the bottom of the enbossed
portion is smaller thahhthee dtaenseontdpe of the ppesémy imvéheidnfop of

t he enbossed portion, so that the nesting is liable to occur. In contrast,
if Ro is nor¥ tieasornantihves tEermedern npdmpteieéstobimvaedly so that the
nol dability js |lowered. If Roos W is provided, it is difficult to formthe
ri bs proj ecti i AR wehtRfYy $HMAAD Phet Rekipkerahceabl thideevabheral wal |

5 of the enbossed portign. If Ro > R is provided, it is possible that the
t hi cknessbeofCJ heeacﬂgp%ﬁ tgb‘?tff“i‘}?i’%?eq ROt Hher Arekfranlys bxteeh®ly snal |,
so that the of ket, portion j.s reduced. 15 (2) Second
Enbodi nment Iaﬁ{c{ ﬁﬁe}g%:é; er%ﬁeétfag? i% 4 gt%e]lc(gsrs%ﬁ%/ at‘?%tfe‘?lﬁ?ee%l%‘?:t‘?%?ﬁ hart
shoul d be pasi il Vel rne rtions of .an embossed portion,
preferably, qﬁ Ifs %’%er rel"si%lg'lr ﬁ%oﬁ%d%esauogf the éﬁfa.]r%h%% rﬂf'];sﬁ o?gctth%ut war dl y
from 20 an @ﬂh&fss’%&f&ﬁ%ﬂﬂ‘nﬁ% c}mf %bé'%ee Y%z!arpggé% |%Qtns of a peri pheral
ibis ho

wall 5 of the enbossed portion, and any such 7 orfred at each of

the four compeyddr@rniians ofi ddig | td ; in Ej 7 and
ey s §fi fassaed partd tlea%g%}g)rlr}%éa's S5

8. Requirenents for preventing the nesting are escri bed

above fdr0 t luhifd radtraergeadinmgntehd il s el the (PRSI portions of
the rib 9 are disposed at the uppernost portion of the peripheral wall 5,

the shape ofthehaesiting bt rdfsoparidredsas [the mechhnikdtahangqp4 1inted,
and exanpl es of this shape are shown in Figs. 9B, 9C and 9D, respectively.
(3) Third Estfodiheesmbgss@dnpsirtjont.i ons of ribs do not need to be 5

di sposed at an uppernost portion (upper edge portion) of a peripheral wall
of an enmbossed porti ofTeFSrresy Bebogfifmeat sogtfnwdrhd yprfes@mtt he upper nost
portion of t.hete%gr.i pheral. wall, In the case where it is necessary that the

el ectroni c pAVETSHSH ¥iddt G¥ pEsidesgaipeademd tho nefegenes fsorttioons of the
enbosseqspoagion ribs % arﬁ formed %%he val intervals on and project
Suft'a &8en T

out war di'y f Fomandgut e &8 & i f Sie SdEh@T ther midies of a
For mod r espoari Targer, OF ER0aaE8: B35, R opoAreoRe for s ehrisbsed por i on.
25 doscri bos Sheva TSt PRe Fir sroshosaEeBiFel) Bl FRRERRA ment I n Che
case where Eub%adng 8eBPRInEE! 2hi ¥8cordance with the kind of
electronic parts to be received in the respective
20 embossed porticns.
(1) First Embodiment
In the case where it is necessary that the
electronic part to be received in an embossed portion
should not be positively held by corner portions of the
25 embossed portion, preferably, ribs 9 are formed at

equal intervals on and project outwardly from an outer

surface of each of four side wall portions of a

peripheral wall 5 of the embossed portion, and also




20 to a peripheral wall of an enbossed portion, and it is necessary that
the electronic part should be held by corner portions of the enbossed
portion, the ribs 9 are forned at equal intervals on and project outwardly
froman outer surface of each of four side wall portions of 25 the

peri pheral wall 5 of the enbossed portion, and any such ri}POicﬁabBP?IO(jcPr med
at each of the four corner portions ofgthe enbossed portion, as shown in
Fig. 11. Requirenents for preventing the nesting are the sane as - 12
descri bed abbvei¥ar itites {9 rate efdioskiderdspdetbiobera?0fde | fodhe case where
t he uppernost portions of the ribs 9 are not di sposed at the uppernost
portion (uppErRRIyeePoridnm)oDithideenisrs g rpdrnadi, S3s iowai eid of f set
outwardly fromthe uppernost portion of the peripheral wall 5, the shape of
the ribs 9 %ot paAd Adarly linmited, and exanples of this shape are
shown in Figs. 12B, 12C and 12D, respectively. (5) Fifth Enbodi nent 10 In
the case of hol di ng el&%%onit Patas 18 rrgistedlpormesdnbnaf &t cisrier
tape, respectively, carner portions of each electronic part can be

suppor t ed by* T FHABhdMat il (0Wre R eSS o oraf dhe et ke where
packages to QEEQ%{d %yc%he ﬁgpossed 15 portions are BGAs or the like, the
enbossed portiom Kest 5 Bditd Fhe 45a i & PSS HRAfTeOR 1t HW%ott om
surface of t .S from,an inner. bottqgm surface of the
enmbossed porelt?flﬁ)g%.% %%ﬁ%%éi‘tzﬁozf%&%gﬁugrhabrﬂhﬁ EREa o'h’gvsf & C{ iy the
bottom surf : | C rt.are forned re tivel t he
four corner q%%rgﬁroatgl%(;%%t ?é%%g‘;ynbo(%on%%fﬁ aog)e olfqig[ ﬁ%‘og eostsog rtion,

and proj ect thenanthdse ORRIE iR 0t @%W%F%&Oféd.on-xrfi&% b and 14

show an exanple in which ™25 ribs 9 are formed at” equal intervals on and

proj ect 1out wavedley thieomppraidlser portfiasd Qlupprah fadoyrs sivde ald gortions
of a peripheral wall 5 of an enbossed portidn, and projections 10, each

having a fl areupisposed 53 theOuppletinod@0poitiiiac qupded ferigeed respectively
at four corner portions of an inner bottom surface of the enbossed portion.
Requi r enent oA 0prieednttieg pelrd pheshilngadrle tamel tvee rdd ded@s ked above for
the first enbodinent. 5 (6) Sixth Enbodi ment This enbodi nent, shown in
Figs. 15 an§l®&tigdf perdipnomiens inof roontiddi mopt ofn thieatemdwssEeer sur f ace
of each of E))rgj egctions 10, formed respectively at four corner portions of
an enbossedPEEFLPEN O $heobotiRm kierepf, sereferabiodiieris 75 to

15 89°, Ro is 89 to 93°, and Wi < Ro < Ri is established,
where Wi represents an angle of inclination of the
inner surface of the peripheral wall 5 relative to the
top of the embossed portion, Ri represents an angle of
inclination of an inner surface of the slanting portion

20 of the rib 9 relative to the top of the embossed
portion, and Ro represents an angle of inclination of
an outer surface of the slanting portion of the rib 9
relative to the top of the embossed portion. If Wi is
less than 75°, the embossed portion can not entirely

25 satisfaétorily hold an IC package, and besides the
peripheral wall 5 is stepped too much relative to the

ribs 9, so that the moldability is lowered. If Wi is

more than 89°, the peripheral wall 5 is stepped little




Fig. 17 shows an exanple in which ribs 9 are fornmed at equal intervals on
and project outwardly froman outer surface of each of four side wall
portions of 15 a peripheral wall 5 of an enbossed portion, and pro jections
10, each having a flat upper surface, are formed respectively at four
corner portions of an inner bottom surface of the enmbossed, %{&biep%ognd _
opposite ends of each projection 10_ang chanfered. 20 Fig. shows™ a
condition in which a BGA 11 is received in the enbossed portion. The BGA is
supported orrehetprojeetilvasriifs §8)sdighith Bndost pent Jhi shenbops nent
shown in Fig. 19, differs 25 fromthe seventh enbodi ment in that an upper
surface of ehcks ofedrepdct i BhsRA s flesedthasp2et,i waley cattfrour cor ner
portions of an enbossed portion, is slanting. Fig. 20 shows a condition in
whi ch a BGA G¥"eRs }ereiXedPf the pottarteberheooube s ¢hepenbibss eils por-t i on.
The BGA is supported on the projections 10. In the present invention, the
ribs are for i tHah b rbingnsian of) (9% W oeningrinotheand 5 with

ibs are T ortil B SRATHIRAE A P Tbacth ciPA e AQUTeRt 68 i | porti on
portions
of the embodti sl F Rl 11 PR A il (NEDroR Bt s are
the embossed port o b it nitd MR il PRIy 17 QIR rdff o part, such
as a BGA capiedialidylSd NdE&TPOSEeRPY Hiond bASAN & fEnner.
difficult to form the ribs projecting outwardly from
10 the outer surface of the peripheral wall 5 of the
embossed portion. If Ro > Ri is provided, it is
possible that the thickness of the upper portion of
the peripheral wall 5 is extremely small, so that the
strength of a pocket portion is reduced.
15 (2) Second Embodiment
In the case where it is necessary that the
electronic part should be positively held by corner
portions of an embossed portion, preferably, ribs 9 are
formed at equal intervals on and project outwardly from
20 an outer surface of each of four side wall portions of
a peripheral wall 5 of the embossed portion, and any
such rib is not formed at each of the four corner
portions of the embossed portion, as shown in Figs. 7
and 8. Requirements for preventing the nesting are the
25 same as described above for the first embodiment. 1In

the case where the uppermost portions of the rib 9 are

disposed at the uppermost portion of the peripheral

wall 5, the shape of the ribs 9 is not particularly




15 WHAT IS CLAIMED 1S: 1 Cctober 2004 1. An electric parts carrier flexible
thin filmtape for containing therein electric parts, conprising: enbossed
portions arranged at predetermned intervals in a |ongitudinal direction of
the tape so that the electric parts are inserted into respective recesses
of the enbossed portions fromtops of the respective recespesidhgr 804
contained in the recesses, wherein inigach of the enbossed portions, a

wi dth of an outer surface of the enbossed portion at a bottom of the recess
is larger tHdmigedi damdofexampdpeniofy tofist ehapecays athduire imOFiefs.t he recess
in each of cross sectional views taken along respective first and second

i magi nary plP&nedCwidingh 98re rs@p&Edtdlvetly .bot h a thi ckness direction of the
tape and the _|ongitudinal direction of the tape and are distant from each
other in a ﬂ?dns&@#§€ gmbsgiirentper pendi cul ar to the thickness direction
and |l ongitudinal direction of the tape, a part of an inner surface formng
the recess is sIantedUP@eF@PﬁFaEOéE&P@Saﬁéfél@@s§0tW@ﬁ gGededreds Wit h
respect {0 t.he top .of the recess in another cross sectional view taken

along a thi FdSPREGENEEY 2B BRESFACSE POIFACA |(SPPES BEGR P& tiliNdkness
direction a Lonai t.udi_nal, di.rection _of the tape and is distant from each
o; thelfirs?qaﬁdgggéﬁgér%%agkﬁgr?EpﬁgngygpﬁsFﬁgpPFﬁﬁgber étdF@ﬂbFan, and
the third i LRar .S a d the fi.rst and.second

i magi nary pﬁgggg%aéuggggﬁﬂk F%éﬁt%ggkﬁggéwgﬁggcppgﬁfogn8% 8Ffein as seen in

the thi ckneggrdphashhonad1w dih She! Bess! alked BRr sohekhedpyer surface in

a wdth direction perpendicular to the thi I'magi hary plrane ¥ncreases in a

depth directhas awayefkeserbhect EBrEO‘é’ﬁbqleh‘ﬁolEOEEOE\gg%}%_@eiy%ggger 2004 2.

An electric parts carrier flexible thin filmtape ing“to claim1,

wher ei nl@nobgecopaetr pbrthensnber ther babeskBdepet9bnt he i8508S s3ect i onal
views taken along the first and second imagi nary planes is upright in
conpari son #prhethetskqnaddinhaevadsr bacandnpkbgeanobhiewagaoys reesat i onal
view taken along the third imaginary plane. 3. An electric parts carrier
flexi ble thfR Putartapefaceordi agchoofl dbnr2sidkewsild pbetiphnisgbt part of
the inner surface in each of the cross sectional views taken along the
first and sBcBREIPREERAaVFLHlI Anef tBeapmhngeddappetabnvehpdr adisel |y outer
side in congarifon with the slanted inner surface in the another cross
sectional viEW{3keh1BPohg2FReIPRIPE FREBERRIVEPYant, the §0BA in the
thickne§§ dé&gﬁékon.ré. An e eﬁﬂricmgarts carrier flexible thin filmtape
accordi ng to clarnP1r “hRABT ef BafPLBFSEAePPAF £C of 2EhENPHReADsUr f ace are
slanted to m § gspegli he_acute angles.less. than 90 degrees with
respect to %ﬁ%'t%g'ofﬁ%ﬁgf%%%%ggsi%Hfh%rggg?ﬁéPgcﬁagsngﬁEﬁpgngFevieM/taken

al ong the 1 phe s ABIADAIY DL AEa BopOL! 0L OhOCE :PRE! Spbalfigyner surface

in each of the cross section vi ews taken al ong irs Second

i magi nary p{anesraet HPEhSAd ihéneonparison with the slanted parts of the
inner surface in the another cross sectional view taken along the third

i magi nary plane, the shathede@eétshefet Aebs nges §’e'é%§é§ faggrigecach other
along the third imgi nary plane, and the upright other parts of the inner
surface2f aceotad paciphthel whbhgorash ehbbideedi pott asd, Sga@ndei MY nary

pl anes. 17 1 Cctober 2004 5. An electric parts carrier flexible thin film
tape for coOMGEFFIYY ttizati thel ebe¢cicopie tparcospousd nbe kRebgssed portions
arranged at predetermined intervals in a |longitudinal direction of the tape
SO that t heCIREE rPLHens af cthqsembesisedtporespect the rebessesref the
enbossed portions fromtops of the respective recesses to be contained in
the recesseCIMRRral eqirbabhtefvahe embRrd ek pdect onstwarddydt firoh an out er
surface of the enbossed $Egtj on at a bottomof the recess is larger than a

wi dth of arPbdhiTly THE 13 rRt et 0oF nkPybps bie 1wl epeEbions a0fr oss

2 hi cidbsh HEIIEER frad] S Srhe etn GrRe it widon; rbed | oY of the |
houte ang ST LT TF o E AR 7 TP Reh E RS Tt [eRF Rt recess in each
g nary Aroasian o he Sl FEF b it HL TheuR S F L r okt on and
5 S i, T O O AL AT, v

the first imagi nary plane i a transverse

t hi ckness direction and | ongitudinal direction of the tape, and the first
i magi nary plane is arranged between the second and third i nagi nary pl anes
as seen in the thickness direction, and wherein as seen in the thickness
direction, a wdth of the slanted part of the inner surface in a width

direction perpendicular to each of the second and third i maginary pl anes




8. An electric parts carrier flexible thin filmtape according to claimb5,
wherein a pair of the parts of the inner surface are slanted to form
respectively the acute angles | ess than 90 degrees with respect to the top
of recess in each of the other cross sectional views taken along t he
respective second and third imaginary planes, a pair of ot BBF bsoLf the
inner surface in the cross sectional ypew taken al ong the |rst I magi nary
pl ane are upright in conparison with the slanted parts of the inner surface
in each of tdesastiimd ahoss Skt itdrealf wisawsenttakeimeaitong t he second and third
i magi nary planes, the slanted parts of the inner surface face to each ot her
al ong each of the secdmd thed adsia avhiersyibier wogamest g ttiensuprd ght ot her
parts of the inner surface face to each other along the first inmaginary

pl ane. 9. Ath8 dhsod @rmmed ddspiosed @te, theomprasinagta fdmxid e t ape- | i ke
menber (1) havkﬁg_enbossed portlonsdéf 19 1 Cctober 2004 aranged at :
pr edet er m nddBRfte SRASS Bo¥ T Aon gitt Fedinhentglowadfl tShe hwpeand ke nenber

(D, mhereln |,east one rle%WP i.is formed on and projects outwardly from

an” out er “surftA&E PR ghd \Eé‘lq UPP SRS to Pt Ahifds $8¢® portions (2),
h t | f h f th nb d
bortone. ( 2F SFARBE N5 e SAPER Rfe Y BLAR e bdStes ¢ hrough ¢ he
ib (9 d Il t di t f th t ik

rib (9) an ' t&"i‘:ﬁﬁ rq.ér 19#1%%'& a%' %ﬂ%%ﬁ e ro Hilh?l% 2 &a e tape-like

menber (1) I ongi € nal ‘direction, ter surface

of the enbo.s,a@,qmpqrnt paga(2h a8, 3760ktamioh he ngaossegequport'on (2) is

| arger than a width an ‘openi ng o tHe e tion (2) at a top

of the enbogsed @Q&EhOme%hlmen
/Nt/NrdNrrlNn1NrdNn1Nn1NrdNn1NP/NrdNn1Nn1NmT1+/I\VNID/NI/N34/N342$@N Ux & W

Ycl 10 In the case of holding electronic parts
|mﬁnhb]X]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] cainbapsaficaprafioal] od] aakamntdel( Bapel, Wrespled t4vEeas],cal ca] ca] ca) ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] cal w 7ecogmer portions of each electronic part can be
4c95{ } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ca]ca]caFBEPEﬁ%@Q]éﬁ]éap@ﬁ}@hFEéPoHalﬂ50£ Fbezembpssed portion.
F-Iviylinr: nid Zg ] ca] ca] ca] ca] ca] ca] ca] ca Lca] ca] calca]ca]ca]caJca]c
]

a] ca] ca] ca] EB] EE]ECSFE EQFES] parkapes] £q] bg) 8gld by TReHPRESFSSESS VB% BERL
' Q* Z
ca]ca]ca% ? %égf %§§F@§?§L¥ a%ﬁﬁ]ié%%:}gg%ggkeg%gglgg%ggL%%Lc?L?i]cg%ca]

0) 1232@3@5@%;\ ééﬁyg Zﬁf(l:g] EaFRREETES) 44 ngeachfE‘BFEa]tBﬁfcﬁ] baftaPcal cal ca]

Cg(:?( )0 DDDEOEk EEF
E&LEE}Egkégfﬁfﬁﬁﬁbigﬁfghéa% *gg%cg%cg%gg éAF Fcaf a? 5 ,a]ca]ca]ca]
ca] ca] ca] Ca!sﬁﬁfﬁ@bcakPehéalaﬁ%géleaa%;(sﬂEahca] @ﬁlf IHEH ? EQF %fUU[ \ 2\ 4]
bt bbl eFGEGH: HpHH} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca Fca ca caf a] ca] ca]
ca] ca] ca] caprajeat tahsafea] sa %@@fﬁ@i;%&]:ﬁé] Bal:ﬁé]ncéiﬁﬁ\gbé 8E0URE
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embossed portion, and project toward the open top of

the embossed portion.
Figs. 13 and 14 show an example in which
25 ribs 9 are formed at equal intervals on and project
outwardly from an outer surface of each of four side

wall portions of a peripheral wall 5 of an embossed

portion, and projections 10, each having a flat upper
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portions of an inner bottom surface of the embossed
portion. Requirements for preventing the nesting are-
the same as described above for the first embodiment.
5 (6) Sixth Embodiment
This embodiment, shown in Figs. 15 and 16,
differs from the fifth embodiment in that an upper
surface of each of projections 10, formed respectively
at four corner portions of an embossed portion, is
10 slanting.
(7) Seventh Embodiment
Fig. 17 shows an example in which ribs 9 are
formed at equal intervals on and project outwardly from
an outer surface of each of four side wall portions of
15 a peripheral wall 5 of an embossed portion, and pro-
Jections 10, each having a flat upper surface, are
formed respectively at four corner portions of an inner
bottom surface of the embossed portion, and opposite
ends of each projection 10 are chamfered.
20 Fig. 18 shows a condition in which a BGA 11
is received in the embossed portion. The BGA is
supported on the projections 10.
{8) Eighth Embodiment
This embodiment, shown in Fig. 19, differs
25 from the seventh embodiment in that an upper surface of

each of projections 10, formed respectively at four

corner portions of an embossed portion, is slanting.

Fig. 20 shows a condition in which a BGA 11 is received
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projections 10,
In the present invention, the ribs are formed
on the peripheral wall of the embossed portion, and
5 with this construction the nesting of the embossed
portions is prevented. The ribs are formed at equal
intervals on each of the four side wall portions of
the peripheral wall, and with this construction the
mechanical strength of the embossed portion is in-
10 creased.
Further, the projections are formed respec-
tively at the corner portions of the inner bottom

surface of the embossed portion, and with this const-

ruction the electronic part, such as a BGA, can be held

15 in the embossed portion in a stable manner.




109%0&' () -!S10%&' () - &S10%D%&' () - &10%D& () -1"109D&' () -1 109D& () - 10DS{ 1l aB7/
10DS! 10%D&' () -= , 109D&' () - SCLOYD&' ()- Vv 109D& () - SpS109D& () -
!A@ﬂO%&'()-ISUdE?/ 10DS9$S109%D&' () - P 109& ()- ¢ 109D& () - NﬂO%D& ()-
6109D& () - 10%D& ()-U--FaB7/ 10Dsy/d éO%D& ()- -MO%& () - 109%0& ()- !)
10%++& .()_ S109D& () - #&10YD&' () - FO / 01 dE:/ 10D 10D %O%bgzom
9] 109D&' ()- 7T109D& ()-65}10%D& () -L3T109D& ()- cl109%D& () Luv4/
10! M 109& () -=p S109D& () - 109D& () - ppl0%D& () -, 109D& ()-'|W10%DD& O-Y
10D! - ' VI v Lbb dE4 /g %%% %D& ()-0109& () - . . .
] 109D& () - S&p 1OAD& () SS109D&' ()- !'"?"_"""#aB4/ 10! i’ plOYD& () -
&10%D& ()-'#3" Owgg&f() 6f S109D&' () -
1. An electric parts carrier flexible thin film tape for
containing therein electric parts, comprising:
embossed portions arranged at predetermined intervals
in a longitudinal direction of the tape so that the
electric parts are inserted into respective recesses of
the embossed portions from tops of the respective recesses
to be contained in the recesses,
wherein in each of the embossed portions, a width of
an outer surface of the embossed portion at a bottom of
the recess is larger than a width of an opening of the
recess at the top of the recess in each of cross sectional
views taken along respective first and second imaginary
planes which are parallel to both a thickness direction of
the tape and the longitudinal direction of the tape and
are distant from each other in a transverse direction
perpendicular to the thickness direction and longitudinal
direction of the tape, a part of an inner surface forming
the recess is slanted to form an acute angle less than 90
degrees with respect to the top of the recess in another
cross sectional view taken along a third imaginary plane
which 1is parallel to both the thickness direction and
longitudinal direction of the tape and is distant from
each of the first and second imaginary planes in the
transverse direction, and the third imaginary plane is
arranged between the first and second imaginary planes as
seen in the thickness direction, and
wherein as seen in the thickness direction a width of
the slanted part of the inner surface in a width direction

perpendicular to the third imaginary plane increases in a

depth direction away from the top toward the bottom,.
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comparison with the slanted inner surface in the another

cross sectional view taken along the third imaginary

plane.

3. An electric parts carrier flexible thin film tape
according to claim 2, wherein the upright part of the
inner surface in each of the cross sectional views taken
along the first and second imaginary planes is arranged a
relatively radially outer gide in comparison with the
slanted inner surface in the another cross sectional view
taken along the third imaginary plane, as seen in the

thickness direction.

4, An electric parts carrier flexible thin £film tape
according to claim 1, wherein a pair of the parts of the
inner surface are slanted to form respectively the acute
angles less than 90 degrees with respect to the top of the
recess in the another cross sectional view taken along the
third imaginary plane, a pair of other parts of the inner
surface in each of the cross sectional views taken along
the first and second imaginary planes are upright in
comparison with the slanted parts of the inner surface in
the another cross sectional view taken along the third
imaginary plane, the slanted parts of the inner surface
face to each other along the third imaginary plane, and
the upright other parts of the inner surface face to each

other along each of the first and second imaginary planes.
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in a longitudinal direction of the tape so that the
electric parts are inserted into respective recesses of
the embossed portions from tops of the respective recesses
to be contained in the recesses,
wherein in each of the embossed portions, a width of
an outer surface of the embossed portion at a bottom of
the recess is larger than a width of an opening of the
recess at the top of the recess in a cross section view
taken along a first imaginary plane which is parallel to
both a thickness direction of the tape and the
longitudinal direction of the tape, a part of an inner
surface forming the recess is slanted to form an acute
angle less than 90 degrees with respect to the top of
recess in each of other cross sectional views taken along
respective second and third imaginary planes which are
parallel to both the thickness direction and longitudinal
direction of the tape and are distant from each other and
from the first imaginary plane in a transverse direction
perpendicular to the thickness direction and longitudinal
direction of the tape, and the first imaginary plane is
arranged between the second and third imaginary planes as
seen in the thickness direction, and
wherein as seen in the thickness direction, a width
of the slanted part of the inner surface in a width
direction perpendicular to each of the second and third
imaginary planes increases in a depth direction away from

the top toward the bottom.

6. An electric parts carrier flexible thin £film tape

according to claim 5, wherein another part of the inner
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7. An electric parts carrier flexible thin film tape
according to claim 6, wherein the upright part of the
inner surface in the c¢ross sectional view taken along the
first imaginary plane is arranged at a relatively radially
outer side in comparison with the slanted part of the
inner surface in each of the other cross secticnal views
taken along the second and third imaginary planes, as seen

in the thickness direction.

8. An electric parts carrier flexible thin film tape
according to claim 5, wherein a pair of the parts of the
inner surface are slanted to form respectively the acute
angles less than 90 degrees with respect to the top of
recess in each of the other cross sectional views taken
along the respective second and third imaginary planes, a
pair of other parts of the inner surface in the cross
sectional view taken along the first imaginary plane are
upright in comparison with the slanted parts of the inner
surface in each of the other cross sectional views taken
along the second and third imaginary planes, the slanted
parts of the inner surface face to each other along each
of the second and third imaginary planes, and the upright
other parts of the inner surface face to each other along

the first imaginary plane.

9. An electronic parts carrier tape, comprising a

flexible tape-like member (1) having embossed portions (2)
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characterized in that, in a cros sectional view of

each of the embossed portions (2) taken along an imaginary

plane (B-B} which passés through the rib (9) and is

parallel to both a thickness direction of the tape-like

member (1) and the longitudinal direction, a width (X) of

the outer surface of the embossed portion (2} at a bottom

of the embossed portion (2) is larger than a width (Y¥Y) of

an opening of the embossed portion (2) at a top of the

embossed portion (2).




