;qre3e”L[ (6TLAG *16GL66* 19 March 2002 - 1 *@0002 CARRI ER TAPE FOR
ELECTRONI C COVPO\IE!\NW‘WR@MP invention relates to an article for
packagi ng and carry s, particularly, to a carrier tape for
el ectroni c conponents Whigds+ i S used for packagi ng and carr yigngaghezigoni ¢
conponents such as IC. 5 Hitherto, carrier tapes as showmn in FIG 9 have

been known as such tﬂmm m“mmﬂmmmnrier tape 1 is nade of a flexible resin
material and conpris ns of Ta‘r&cess 2 (hereinafter referred to
as "enbossed portion 2")«ame+a flange portion 3. A plurality of the
enbossed 10 portions 2 are arranged at equal spaces along the length of the
carrier tape 1 (in the lengthwi se direction _of the tapg# and are used for
storing one el ect roni GABBEBBNEAPE| ROBNEBLEREBONES FOMER NT%he fl ange
portion 3 is used fornal bewkRgta jneRdtidee reiied RY eimafteicref/sFed to
as 15 "cover tape") to adhere thereto so that the el ectronic conponents
stored do patkhalingothdf tamh@goaen?mxﬁs A e rniieasiznd ypordd aps during
transportation of the conponents, an as a nunber of perforations arranged
at equal spacezsieanthpehfor elecsirdaicf compdrents whileh |iEngided sfo20
direction. The carrier tape 1 used for packaging and carrying electronic
conponent spRskiagiagniandegakyyfiad &ilestriomisr ompsinams dwthreee It ween t he
enbossed portions 2 at the time of insertion of electronic conponents into
the 25 &nbossed port HéfEeztoinSpEdiesn taPash@se|sd@ ot FIG. 9 hav® March

2002 conpopents_or adhering of the coyer tape as shown in FIGS 10 and 11.
In this i nBSFH’i kpgwp Péeﬁf‘%@, tRRESe| eﬁ’reorﬁ‘??’i:‘tﬁ:pm d i M 9% & he

enbossed p itio 2_move in_haorizontal direction. togeth r.mﬁth:%he carrier

Lape 1, andlBXMRER FEoefoPatae tite 56s CEMBT ¥ (HED SR The

el ect roni ¢.6aEUANINt Re LORRRSE! OB MY LE Pla VRS RE 1,18 fousH
IS5

m ss-recognition or ‘mss-opération o e 1 hspection devl r't Hernor e,

when the caphi gr rhapRGel pbet3bAPRE, ASQIRIIATBS &rRe g mponent i n
the enmbossed 10 p_orti%g_npi S %_ressed agg’irﬂr?stari?hg%;l surface iecré)t he nmovi ng
direction p¥rthenisnerara ackhagedl atheqRlaacisiiids GAMRY & He S v ht
and stops I'n the state of the l'ead part” of the el ectronic conponent
contacti ngthet batlréevalkbpeulf ada. thel 1 enigaihwical sy ereMeire 0f sheoperation
or mss

tape) and are used for storing one electronic component in
one embossed portion. The flange portion 3 is used for
allowing a tape-like éover (hereinafter referred to as

15 *"cover tape") to adhere thereto so that the electronic
components stored do not fall off from the openings of the
embossed portions during transportation of the components,
and has a number of perforations arranged at equal spaces
on both or one side of the tape in the lengthwise

20 direction.

The carrier tape 1 used for packaging and carry-
ing electronic components is intermittently fed at an
interval of the distance between the embossed portions 2 at
the time of insertion of electronic components into the

25 embossed portions 2, inspection of the electronic



15 recognition by the inspection device which utilizes a reflected |ight of
anoptical illum nator, because the reflected light fromthe | ead and the
reflected light fromthe wall surface are banded together and
i ndi stingui shabl e. Mreover, after inserjion and inspecti onodilatdhe2002
el ectroni c conponents and adhesi on of the cover tape, the carrier tape 1 is
wound on regmpenef@st BN adherides BE ek dAvdnadhe 44 astsdent ahi ehest he
reel 5 storing the electronic conponents may receive various unexpected
external foopcaadsugh agnatdiieck ntayaEd danhtfegRnied 2 dDeptAgniand a
vi bration and shock caused by novenent. Om ng to the shock and vibration,
the el ectr eoimponernpendnisegerds ino thenteatiossdd gt vorid Bundweeinnd t he
bottom surface of the enbossed portion 2 of the carrier tape 1, - 3 - 19
Mar ch 2002hofriebnsadedirestiieandtodgetdert anithattilen carmdiet otdpenl pfandie | ead
part. In addition, in the case of the enbossed portion 2 having the shape
as showd i WhERGit9stbpshait! ithet pasds idne foonvigrapestiiorc o f i ehet ape,
unexpected shock 5 causes distortion of the enbossed portion 2, which |eads
to di stort eéBCErONdSt goaponents | &¢ poasitgon mariestatoreerynperding
Furthernore, generally, the carrier tape 1 is made froma flexible resin
materi al ( $RefRUBEKBLIFEr&ECAIN LGOI AT MESEfARAT athioe bsthel pospedns 2
are formed. .In the nolding of the enbossed portions 2, the resjdual stress
gener at ed &EOPhEEVARE of FRSTHEFFOTE c MG TR SPTHIGTERRE nkrkS of t he
enbossed portions, resulting in a phenonenon of distortjon of the flapge
bor 1 on 3 BHOPRE o FATEE LGS Lo SECAEEN S COTHARGITY | h TH (HRPITRoH of
protubﬁrance gxerts a_bhad igfluence of_.increase in scatter eel_strength
: i

of
when t 8 c8Y _ngpésigrﬁggﬁ d%ﬁﬁlqﬁﬁ‘ﬁﬂﬁdw (nﬁu{#ﬂf%ﬂﬁﬁn?Qﬁn O%hﬁ%onents
from the C%%‘é‘cibﬂpgyi%gés Ay (%l,’rcttigﬁ Reely eﬁ%ece&cg{rié he cover tape

cannot be enhance bréakage e cover tape 1S ought about or

the carri eEoE@fQﬂe?&ti@ 5%k%ig§1QV%ntdﬂ% s 3GP YR NG APPARL UPead Ni S 1S

not preferred for the inproverment of nounting efficiency of electronic

conponent spakR ¥irewhel oietabave @Hﬁﬁdﬂ@%t‘dbhﬁ&d%%ﬁ& Wt h NMEatyom
provides a carrier tape for electronic conponents according to which

vibration gag¢fabeke aghikheteheCicadded GRMRARENiSIJogditateidossednggdi ons
are dimnished and scatter in peel strength of the cover tape is decreased.
19 Mar¢b 2@@2ogndtion by thiee ipseeentiom\deviicen wielat estilnizesari er tape
for el ectronic conponents having enbossed portions for storing electronic
conponent s retilebtede laghingdd aat opediadr iildtuarinsd tor n hemadsngihen se
direction of the tape, wherein 5 the opposing first and third side walls
posi t i onedredleotiedsildghtoff rome téebdsseld anst ttihen nefdntedngidivii skrom
direction of the tape, respectively have a pair of first protrusions A for

pr event i ngthRevalldc spgdiagec gFsokamnded Gpasthar antk g thpanshalle.

necessary, a pIuraIi&y of second protru ) X .
oreover, after insertion and inspection of the

20 electronic components and adhesion of the cover tape, the
carrier tape 1 is wound on reel 5 and then is transported.
During the transportation, the reel 5 storing the
electronic components may receive various unexpected
external forces such as a shock caused by unexpected

25 dropping, and a vibration and shock caused by movement.
Owing to the shock and vibration, the electronic component
comes to contact with the wall surface and the bottom

surface of the embossed portion 2 of the carrier tape 1,



10 sions Hdifferent in shape fromthe protrusions A are provi ded between
thée pair of the protrusions A for preventing the el ectronic conponent from
| ongi t udi nal shaki ng. According to one preferred enbodi ment of the present
invention, the distance between the pairy of the 15 protrusionadh(GoB2A" in
FIG 4) is larger by 0.05-0.5 nmthan the |l ength of the electronic
conmponent iy dMesbReOines Seediseebi 88nehmiRAtEaN 0" dlidR®rtSdrd ot fince
between the pair of the protrusions A being neasured at the position

t her eof apbedd byatbe distasget9dbn}/ Zn(the chskl 6f Z2Bedemposiserl | engt h of
the el ectronic conponent in the direction perpendicular to the | engthw se
di recti on pértient2pea¥ving the shaper asf shbenedhosIed Pomthiah and the wall
surface formng the protrusions A which prevent transverse shaking of the
el ect r oni citbmponenes tbensoanenhgbradf cdribedi tapki, onnexpecpeddistwlckr to
the 25 wth the/lengthw se direction of the tape, and besi des, the distance
bet weenb t rauses disthetpontofistbhasembpasetepdrrtéoni @n pdvigdndieaglsartat o t he
| engt hwi se_direction of the tape ("At-At" in FIG 4) is larger by 0.05-2 mm
than the disBortion\archupbepedpst theelpadweantt RE shecehestrondes of the
| ead part of the electronic conmponent ("Y' in FIG 4). According to another
preferred €MRRA®RRt of the present invention, the difference between the
shortest distance between two 5 protrushgns B.in the direction

per pendi cul ar to thef PERYERTOFEe HPPELRLOR  of NEhEALZ ETeraPEpe dfd t he

| th of th I t.i t di tl \ di | to th

et o e SLESE 8 o OUPTERh U5 P RIB DY B AL b
[ t t j " - - Y St t

the ton' oY hEfetbatEF Ehielennbspba folc ISRR°STALE TR P AAF e weer

l'engt hwi se, 0 § 6841 OF Qﬂetgﬁb%gggﬁgéﬁgg ﬁsiQ,F#ﬁE %Ls?ﬁgaﬁh%tQQEEance

bet ween the out et nost sides part of the electronic conponent

("Y" in Fl&anddat§COE dtRg £ ombUsENRE189A5NSE danBeakeaied a¥begienent of
the present invention, the bottomsurface form ng the enbossed portion has

two or norepeeets abf PERE UbRb8SSEe8 porthend reekluoning Rand phleromedohhe
| engt hwi se direction of the carrier tape. FIG 1 is a plan view of the

carrier tape dis@drEkempbe dhe FfCangdei poatlieng8hwnseheegbiranalf vi ew of the
carrier tape of Exanple 1. FIG 3 is a sectional view of the carrier tape
of Exahpl epdotwbenanciér ecThibs piespentiionl an tbet florinepdt pwosab2Fadiceect i on
of the tape. FIG 4 is a partially enlarged view of the carrier tape of
FIG 1. Flexextssaasbpdainyleence oficinarepee inpscetter of peel

strength when the cover tape is peeled off for taking out
the electronic components from the carrier tape 1. As a
result, the peeling speed of the cover tape cannot be

20 enhanced and breakage of the cover tape is brought about or
the carrier tape 1 is shaken above the surface mounting
apparatus. This is not preferred for the improvement of
mounting efficiency of electronic components.

In view of the above problems, the present

25 invention provides a carrier tape for electronic components
according to which vibration and shake of the electronic
components in the embossed portions are diminished and

scatter in peel strength of the cover tape is decreased.



- 6 - 19 March 2002 Exanple 2. FIG 6 is a | engthw se sectional view of the
carrier tape of Exanple 2. FIG 7 is a sectional view of the carrier tape

« of 5 Exanple 2 in the direction perpendicular to the | engthw se direction

of the tape. FIG 8 is a partially enlarged view of the canginggrch@0820f

FIG 5. FIG 9 is an oblique view of a cogventional 10 carrier tape for

el ectronic conponents. FIG 10 is a diagram which shows the steps of

insertion of el ectronimmec?%yémt Sinvid ol FoBPess i o8 &f chbeiekeehpenic
conponent s and adhesi on of a cover tape in using a carrier tape. 15 FIG 11

i s a di agr agoef elricdimdrdiice Honfpeatinty dfating caibbo$sed apert donel é6kronic
conponents. FIG 12 schematically shows residual stress at nolding and
wavi ng phensterdngofelidot fdmhing equpdrnents rwh heh cane eatrangeédcatr regulape.
20 FIG 13 schematically shows residual stress at nol ding and wavi ng
phenonenon dhteryafllsarige Yoy tliengtihwise direction of the tape, wherein
5 the opposing first and third side walls positioned on both

sides of the embossed portion in the lengthwise direction

of the tape, respectively have a pair of first protrusions

A for preventing the electronic component from transverse

shaking and, if necessary, a plurality of second protru-

10 sions B different in shape from the protrusions A are
provided between the pair of the protrusions A for
preventing the electronic component from longitudinal
shaking. According to one preferred embodiment of the
present invention, the distance between the pair of the

15 protrusions A ("A-A" in FIG. 4) is larger by 0.05-0.5 mm
than the length of the electronic component in the length-
wise direction of the carrier tape, said distance between
the pair of the protrusions A being measured at the
position thereof apart by the distance of 1/2 ("e" in FIG.

20 4) of the length of the electronic component in the
direction perpendicular to the lengthwise direction of the
tape from the center of the embossed portion, and the wall
surface forming the protrusions A which prevent transverse
shaking of the electronic component, forms an angle of 3-45°
direction perpendicular to the

25 with the/lengthwise direction of the tape, and besides, the
distance between the tops of the protrusions A in the

direction perpendicular to the lengthwise direction of the

tape ("At-At" in FIG. 4) is larger by 0.05-2 mm than the



carrier tape of Exanple 1. FIG 14 schematically shows residual stress at
nol'di ng and wavi ng phenonenon of the flange portion in the 25 carrier tape
" of Exanple 2. The reference nunerals and signs in FIG 1 to FIG 14 have
the follow ng neanings. 1: Carrier tape;52- Recess (enbossqd jpafchizmnz 3:
- ~ - 19 March 2002 Fl ange portion; 4: Perforations; 5: Reel; 6: Protrusion

A, 71 Protaustenc8; b8tweent thk putkrhesgnedded: oFodheofl el gd it
conponent; 10: bead part; 11: Residual stress trajectories; 12: Waviness in
fl ange porthenelédtrényer compapentl4rYEl dat FOGE.Cc 40anp@eeydrdirserto ng
section; 15: Electronic conponent-optically inspecting section; 16: Cover

t ape adherangthert ppafesredt emboddmenti nge thieo prefs exlte dinrven i aronpdreent ; i :
The first feeding; ii: The second feeding; iii: The third feeding; iv: The
fourth feedififerenceobghweenf thef sbdirtgst! Aistaswe ibetwaeas tiwn of

el ectroni c conponent; x: The | engthw se direction of carrier tape for

el ect r ohi cProhpuA&éans; Beinptbeaddsest 1002 perpeawgcnlar diediheniengtdhponent
in the direction perpendicular to the x direction; A-A: D stance between a
pai r of prétFEsAdhAecALeR pfnthReCRIFLLECLRRS 2Bd the JENAth Pk HtRof apart
by the distgnce a fromthe center of the enbgssed portion; At-At: Distance
bet ween t oPSSSELBRAEr GSMBRECAL ANt FBCdALEECT I RFRFRLIA LAY F¢ Hd&

direction;. Y. Djst . bet t t _sides of electrqnic,co t |ead
par b B LSQTEhPT PciiBobbLRBeR bt B o RaPRear d-drindd totidn Tha 10w
trusi B.ig the directi icylar to t i g d th
Pengt h of & cBPflobf cBBtbEhe aiafn e CATEEEEnS onAbaioaran RS THRET.
direct g chAla8LYa e DhLLELEACEABCEIRENAL thle ZibetudRiflGoTd ghd 0 the
present 1 nvention, the body ol the electroni c conmponent 1s prevent ed from

transver Sed§PéH:5]t9ﬂb¥e§: @nageh&aii 2BS thePhevigtasidle %i@ie'i%tgﬂﬁﬁ_o f8 t_he19

corresponding to e size of the electronic conponent to

March 2002t gper edptoathejgnboegsed jpandl ehe BldtancRnWdriiesh (hedi rection)
novenent of the el ectronic conponent is prevented during transportation to

i nhi bit copteeimbstweenesher! eae paat padtt be Ihée elidttordiker eby to
prevent component ("Y" in FIG. 4). According to further another
15 preferred embodiment of the present invention, the bottom
surface forming the embossed portion has two or more
central protuberances in the direction perpendicular to the
lengthwise direction of the carrier tape.
FIG. 1 is a plan view of the carrier tape of
20 Example 1.
FIG. 2 is a lengthwise sectional view of the
carrier tape of Example 1.
FIG. 3 is a sectional view of the carrier tape of
Example 1 in the direction perpendicular to the lengthwise
25 direction of the tape.
FIG. 4 is a partially enlarged view of the
carrier tape of FIG. 1.

FIG. 5 is a plan view of the carrier tape of



5 contam nation and bending of the |ead part and m ssrecognition or

m $s-operation of inspection device at the tine of inspection. Furthernore,
| ongi tudi nal shaki ng of the electronic conponent is prevented by a
plurality of the 10 protrusions B prou ded between the proyyyasea082 Thus,
novenent of the el ectronic conponent in the direction perpendicular to the
| engt hwi segglmeréi ®n (x direction) is prevented during transportation to

i nhibit contact between the |lead part and the side walls, thereby to
prevent 15 contam nafien angdsbanliengthviktbeskeadopalt vikr edveaihe by
providing the protrusions A and the protrusions B, the residual stress
gener at ed @irtiher foapatoHNEvédmphe 2ubossed portions in a flexible resin
sheet can be dispersed and di m ni shed. 20 Furthernore, the electronic
conponent can be preWE®ted isomm seehbbhay wiewngft thespertdErotape of
supporting the bottom portion of the el ectronic conponent by two or nore
cent r al 5 prE¥ampkane etn ptoei déteat ieneppspendignlale tenttdesdengdihmiise i n t he
direction perpendicular to the 25 | engthwi se direction of the tape, and

t hus cont SAFRETHMN A BRACFABSof the | ead part can be prevented. \Wen an
unexpect ed external ce_is applied.to.the el ectroni,c conponent from
above, the central II'fég 8 3y PEﬁtéﬁg%prB$358P§n8é§wr8 eitP€ t he ext er nal
force at the bottom ort%o f the electronic conponent to reduce the force
appl i ed th??ﬁ&?%éﬁag%r?, aﬁgre Yy the damage and distortion of the | ead
part can be mnim zeg g5 éSiSXQLabBEQgSBOWewt B? B\rAﬁEﬁ%Hﬂ‘@%@' on has.
realized a carrier tape for~ el ectroni € conponents Irch-has fol |l ow ng

advantﬁ@eﬁzaﬂﬁﬁérié%%§0ﬂ6f”égéé£98nigié%ﬁﬁEhQHtQDd bendi ng of the | ead part
o .

of electronic conp nt can be prevented; m ss-recognition and

m ss-operation of 10pi@SPE6tioNad8Ya§LahOWNERR ShBwE" CREC stRpROBENt are
i nhibited; scatter of peel strength at the tinme of peeling of the cover

tape is difigeshosh @ﬂdew@ti@ﬁsciéoﬁ%sgﬁéhesy bpthehdi RgspRetRbAt 8¢t i ng of
el ectroni c conponents, optical inspection ability for the"inserted

el ectroni cciv@n@baetitSn id Scaffon@nts i agdogehabibht ¥£i B svibaceapeuihi ng.
Exanpl es of the present invention will be explained in detail wth

ref er ence dsindea acxonpenytagedr awi ngs. Exanple 1 20 FIGS. 1-3 show a
carrier tape 1, in which enbossed portions 2 are fornmed so that a plurality
of |1 C ¥ackages such BEGSCPL (Brad | dtagrameoPatRbgenitssor £8pding Sial
Qutline Package), TSOP (Thin Small Qutline Package), TSSOP (Thin Shrink
Smal | CQut IthRe REekige)tape FercelerhEenEc260NMpaAeAtERi p Carrier) can be
stored therein. In this carrier tape 1, two protrusigons_A 6 are forned at
the first and third ElGe %%I$§h%ma€h%a§%ﬁo§geﬂspBFFFGHaé RELEASaAE in

molding and waving phenomenon of the flange portion in the
conventional carrier tape.

20 FIG. 13 schematically shows residual stress at
molding and waving phenomenon of the flange portion in the
carrier tape of Example 1.

FIG. 14 schematically shows residual stress at
molding and waving phenomenon of the flange portion in the

25 carrier tape of Example 2.

The reference numerals and signs in FIG. 1 to
FIG. 14 have the following meanings.

l: Carrier tape; 2: Recess (embossed portion); 3:



- to 19 March 2002 the lengthwi se direction of the tape, anong the side
wal | s of the enbossed portion 2, and two central protuberances 8 are forned
at the bottom of the enbossed portion 2 in the direction perpendicular to
the I engthwi se direction of the 5 tape. As-shown in FI G 4719tNgrciliZd0@nce
A- A between a pair of the protrusions A6 is preferably larger by 0.05-0.5
mm t han t hElarggt poptibhe ¢kebetrdobiratdiomsgnént Reeli;he | engitwisiondixgcti on
of the tape, said distance being 10 neasured at the positions of the
protrusi on%: aprotrisaont Be 8enCentaklt perocmbexserteyords Body dhe di stance a
which is 1/2 of the length of the electronic conponent in the direction
perpendicuehectnonhe Fempohense di0redeiadn pafirti;hd lcaResrduapestréss he
difference in distance is less than 15 0.05 mm there is the possibility
that the eFE@iPERPELEENpdACnWaTAnRSS Be ifAaagee®ant iany enbosiatehortion 2
due to variation_in the size. If it is nore than 0.5 nm_ the electronic
conponeﬁt rapgpt 146 EBGELERNAS COMPPRERL RS erihite SAStelonis Khown in FI G
4, is preferred,20 that the distan At- At between the tops of the

of ot r st ong ?\CErPHth‘é°HPPB€Pt6HPﬁéFB§jréﬁ CBPREE N SN 4 i oot on

of the tap mm.t han th ance Y betmeen t he

out r most §?&%§ Bho8 adheniha, Pethiopme sy Sear &rp\a}%eerﬁ 99 the
Chat U raCeplcPahiactohBafEnt oY . HAR 133 MRecIHE |iS £ RDIRAHA 1 LY
due to varfa&wggwlme Bheecnlbd ebd iR V1M Bl £.eet dPNis,

conponent 1S apt °*fo nove
10 The fifth feeding; IP: Insertion position of electronic

component; x: The lengthwise direction of carrier tape for
electronic components; e: Distance of 1/2 of length of

electronic component in the direction perpendicular to the
x direction; A-A: Distance between a pair of protrusions A

15 (in the x direction) at the position thereof apart by the
distance e from the center of the embossed portion; At-At:.
Distance between tops of protrusions A in the direction
perpendicular to the x direction; Y: Distance between
outermost sides of electronic component lead part; B-E:

20 Difference between the shortest distance between two
protrusions B in the direction perpendicular to the x
direction and the length of electronic component in the
direction perpendicular to the x direction; (At-At)-Y:
Difference between At-At and Y.

25 According to the present invention, the body of
the electronic component is prevented from transverse
shaking by the protrusions A provided at a distance

corresponding to the size of the electronic component to be



- 11 19 March 2002 vibration. Furthernore, it is preferred that the wall
surface of the protrusion A:6 which prevents transverse shaking of the

el ectroni c conponent, forns an angle of 3-45 direction perpendicular to the
S with the Iengthwise direction of the tgape. If the angle igndrehbep2t han
3, the wall surface of the protrusion A:6 nearly contact with the surface

of the bodstmfed hin ediest b €s6@Nporendn . anghligNceenghdRiikieon xof the

el ectroni c conponent becones difficult. If it is greater 10 than 45, it
becones didifrextl ior p nrwsmeit to Ansher ekesbashiig obmpbaealtedisr onic
conponent, and besides, scatter of residual stress generated by nol ding of
t he enbosgerbyenteddinetogesranspbftat oh. tbnihhébdboventacst bettiean, the
protrusions A:6 15 prevent transverse shaking of the four corners of the
el ect roni cchomnipearkrpa®t samd ethe nside wabbssethpoebyoto2praneéneven when a
vibration is applied to the carrier tape 1 during transportation, the |ead
part 10 i sdndaminatideepnd npendirgtaf nthpateafr partheandemdsd-and fourth
side walls 20 of the enbossed portion 2 as shown in FIGS. 1-3. Mreover,
convent i orZ8989niHiameoy Jrhssropebatine efibbBspaEcharni drvacet BE thieckness
of the centraléggri of the bottom becones greater, causing variation in
bott om t hitchtR L IRSBEGEL?®t, the bottom of the el ectronic 25 conponent 9

s nearly supported Al gne polnt and.17egbl1po.gL,Lhe gheglronic componen

electronic component is prevented by a plurality of the

10 protrusions B provided between the protrusions A. Thus,
movement of the electronic component in the direction
perpendicular to the lengthwise direction (x direction) is
prevented during transportation to inhibit contact between
the lead part and the side walls, thereby to prevent

15 contamination and bending of the lead part.

Moreover, by providing the protrusions A and the
protrusions B, the residual stress generated at the forma-
tion of the embossed portions in a flexible resin sheet can
be dispersed and diminished.

20 Furthermore, the electronic component can be
prevented from trembling during transportation by support-
ing the bottom portion of the electronic component by two
or more central protuberances provided at the bottom of the
embossed portion in the direction perpendicular to the

25 lengthwise direction of the tape, and thus contamination
and bending of the lead part can be prevented.

When an unexpected external force is applied to

the electronic component from above, the central



two central protuberances 8 are forned, the bottomof the electronic
conponent 9 is supported at these two portions - 12 - 19 March 2002 and
trenbling caused by vibration of the carrier tape 1 is di m nished, whereby
collision of the |ead part 10 against 1hg bottom of the enhgyssehPooRi on 2
can be avoided. In addition, when an unexpected external force acts on the
S el ectronpgot@BELARBEs IrebBevextaenaktednegd drEeqlt dHeAUdteart on the
| ead part 10, but acts on the body of the el ectronic conponent 9.

Conventi ongbryiohie6fduhk eleesgofteetampdnnt! i frerdiid athedffdee enbossed
portions 2 is concentrated to the 10 corners of the enbossed portions 2,
resul ting appyieattvarheeieadf palte ,f waegebyortheorlahaife iaridrdis tofidme
enbossed portions as shown in FIG 12. However, by providing a pair of
protrusi onsf Athealeadcpant the ber mtindmd zteldi.rd si de walls of the enbossed
portion 2 which are 15 positioned at both sides of the | engthw se direction
of the Barrier tape, Ashexpédsided aborvess the presendatinsresd: ian thes porti ons
of the protrusions A6 and the wavi ness of the flange portion 3 is reduced
as shown i Aegltzed3a ERHEFpRE 2ape TRE edectaonigpeomponantsExdhstle has t he
sane as that in Exanple 1, except that two protrusions H.7 are_forned

bet ween t hER®r §P14SVORE AdBapLagrEed AR2thdSHi CONTATINATIAP siHS WA s of
t he enbossed portion 2 which_are positioned in the lengthw se direction of
the tape aRbAB 289(RENGIRE Rl FESoR Spflc BaMoSde LSSTEEH S CRRRIRRAT | n
FIGS. 5-7. The rotrusigna.H:Y do_not %n%trude and the roirusﬁﬁns A 6
in the dir&2PBR BEPYERGFR | BA-SE5TERRINITIPY A 1P TEhdthwi se

di rectign ri.er,.t.ap n re.f SO t r.ev. | ongi t udi na
shaki niCor SPRROEREoh; a8L bR ERE AR, S et R R B et S, It 16
preferred that,t sh di gt tugen pag ot Qs 7 in
the direct ?gﬁiﬁgggghd?%?%ﬂ (l:)’%t ﬁggﬁe%g‘ﬁ?&%? I rertctl or%a%:‘) c{fﬁl? car rrﬁer t ape

is larger §¥ fhé-do¥BY! Bapet B8 LERGNAshEN ;0fndhe Rl REPONIS SBmanaRt in
the direction perpendicular to the | engthwi se direction of the carrier

tape. If thg Hbi&engnafdi pretetaisg bF keeetidntiRardhpbriEntsomtims, the
el ectroni c conponent cannot be insérted in the enbossed portion 2 due to

variation jfAspbetishzabilfitit fog mhee ihsartbdmal ddteoliec idompanermygponent
is apt to nove by the vibration and further, the electronic conponent is
apt tolburandnmbheténjospetapadtiitgninl Suktfaeevaoundsinfgor t he protrusions
B:7, it is preferred that the difference of H (the shortest distance) - the
| engt h of the el ectr Branpdespofiethe( Bresengndnventtiiosn wild &€ f er ence
[(At-At)-Y] between the distance between the tops of the protrusions A
(At-At in Frplainedndn2detpdldwitincefevenserto the RECIRPRMHADUL er nost

si des of .
drawings.

Example 1

20 FIGS. 1-3 show a carrier tape 1, in which
embossed portions 2 are formed so that a plurality of IC
packages such as SOP (Small Outline Package), SSOP (Shrink
Small Outline Package), TSOP (Thin Small Outline Package),
TSSOP (Thin Shrink Small Outline Package) and PLCC (Plastic

25 Leaded Chip Carrier) can be stored therein. 1In this
carrier tape 1, two protrusions A:6 are formed at the first

and third side walls of the embossed portion 2 which are in



the | ead part of the electronic conponent as shown in FIG 8. If B-Eis

| arger than (At-At)-Y, the lead part readily contacts with the protrusions
A to suffer fromcontam nation. 25 In the above construction, as shown in
FIG 5, the protrusions A 6 prevent trapsverse shaking of tlgua@u2002 ners
of the electronic conponent 9 stored in the enbossed portion 2, and,

besi des, tdiee M&idtishDee Birectioddof tHeMbaph,2aRdngr ehents ildengidlud nal
shaki ng of the body per se of the el ectronic conponent 9. Thus, as conpared
W th the oafetivdesmbe®s¢d oporsions2 H: ndr ewpr oentded,) phre telbextam esc 8
conponent 9 is inhibited fromturning horizontally and the 5 electronic
conponent #re sftctmdd yatethle kottomhefi thbr embossed pppitiied 20 ihehearri er
tape 1 during transportation. Mreover, by the formation of the additional
protrusi ondiqt bon terpéndicahart hor ihei dengahivisef dilrecdnions ©odd gher ti on 2
whi ch are positioned at both sides of 10 the |engthw se direction of the
carrierdtdpaPethe residual stress generated by the formation of the
enbossed portions 2 is further scattered by the protrusions B:7 and the
wavi ness of the flarff® PRPVRohN3FIG.fért hBR HAFLANSReA-AsPSAYREN R FIG 14.
- 15 - 19 March 2002 WHAT IS CLAIMED IS: 1. A carrier tape for electronic
conponent PEIRT SFhe BXPTEYSHPRS 1 Ap8 Afit BFRPEPTAR YN &S S¥d portions for

storing el ectronic conponents at regular pteryals in.the | engthw se

di rect T on GO0 § A8, ot she o PEEH; RE, Fhe Bl EeE5pBLenGomPPRE i i d
side wal |l s_,of 1+he enbossed. poriion [ are_in the . lenathw se. di.rection of
t he tape,?&ﬁxéﬁRQ€hW§§ ds%P C%ﬁ?? %? gESt%§EFOnéaAdf fg%Pgﬁtheﬁggthe

el ect 1 {9 GueARONe Nl f L0 LEANEYERSCoE NEKLNE WBLA0 ;BAA! Bl BTy d n the
enbossed portion. 2. A cartier Tape Por “erektroni ¢ conponent’s "conprising a
flexible tape dBtSf i ghe h@ﬁ(wgs@abﬁéfeﬂoﬁ%gi PRS BoLtahell ROwlie Hani ¢
conponents at regular intervals ih the lengthw se direction o# the tape,
characterized df that1éh@tRPOOSLRE Elestrantct BbmBosiede Wal kheof the
enbossed portion which are in the | engthw se direction of the tape,

respectived yrddtvion patpendidhlst PoOothesiengtAwise Hiewertiondoltheéhe

el ectroni c conponent fromtransverse shaking which protrude inwardly in the
enbossed peditrDew todyse f urthethbadefrbeeneeninhaiptahtesigenieds ahphural ity
of second protrusions H for preventing the el ectronic conponent from

| ongi t1fdi nad 05 ek nchehe chs dilié eposaikhapeyf thatt hhepedectisoais A, 3. A
carrier tape for electronic conponents according to claiml1l or 2, wherein

t he di st amempenenercameopabe bhisehtedr bnrhbeoasbpsged- portioRl & dag is

| arger by 0.05-0.5 mmthan the |ength of the electronic conponent in - 16
- 19 Mar cHt@00Br ideiorniR iWh8esS §7fect EBnibf 16hBOEGr Ehap PapeMMmgaitdiedi st ance

between the pair of the protrusjions A being nmeasur ed at Lge @Qsition
t her eof aprRCHIIMT HPBRIRERT 015t Rt eHBREEE BBLPPoROLYIPREAP B rance of

1/2 ("e" in FIG 4) of the Iength of éﬁe eLect ni cogponent in_th

dirfctiop perpendicdﬁ%FtQ%FT%E feﬁ?;ﬁ B 4fr Egroﬁ’oﬁ t & PﬁﬁéfrfﬁgfmaLl

Zi"eﬁ? (r:§0n} ?@%&%ﬁﬁ%ﬁé REnE BOHPER! B n%%i’%iﬁﬁ?h?iﬁ??%ﬁ%ﬁ? 345
! . . . _ ( A A

Fla 4 bermBctt e (1LEECH o et DEnA LR Eo | BRCt BhBRARIES/ A7 11

per pendi Clﬁffeé@iéﬁ‘eo%eﬂ%hﬂ‘é%@ %rgg%gggnﬁ?hbb%t?pﬁmi thhal gge by 0.D5-2

mm than the distance (Y in Fl e outernost sides of the | ead

part of theistfede oNiKeGREPONERE - odtemE3t! EeHesaBe tRE ¢kaA! pARECOf
conponents according to claim2 or 3, wherein the difference ("B-E' in FIG

8) bet weentHdeeBéwit®sic dtshposenbet weenthwodprobrustensnBdipthheedisection
perpendi cular to the lengthw se direction of the carrier tape and the

| engt eHf Idwes etieani roNdE moppohentd is the dosedbidbmtpethendthel ar to the

| engt hwi se direction of the tape is 0.1-1 nmand is snaller than the

di ff er enceelédttoriq -&dmponéh 8anbet weenihbertedt ancthé" Ambdssedn FI G 4)
bet ween the tops of the protrusions Ain the direction perpendicular to the
| engt hwi sepaiittioan idrdwé thevanpat oo ihetbessanee (Y ih EFGnoge bbeneen
the outernost sides of the |ead part of the electronic conponent. 5. A
carrier tapdMorthe 2leehrentenpeonppngnt is apt to move owing to



- 17 - 19 March 2002 according to claim1, 2, 3 or 4, wherein the bottom
surface form ng the enbossed portion has two or nore central protuberances
*in the direction perpendicular to the | engthwi se direction of the carrier

tape. . A A& .A3. A .A@.A3. A .AF. A F.A34A3. AF. A Fl. A 32". AYQ.Mefch2082&MNW
P~.{vql gb] X] 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]caU]caU]ca]ca]ca]cTaI M vbvgé& { !

IUIIl“”Hlvibﬁwniqm]X]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]cﬁLca]ca]c“a]c“a]ca]ca]cal""# # #HHHHSCI~$SSU Y% W
WAR\']' ") 6% ++F- 0- ./ 81IFWrhhernprea] d&] é5] paefargt Ahal] celieafadl ca] ca] cay]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca) ca] ca] ca] ca]ca]ca! 8111234U5Y525_5) 70
7>7)818 ggsEypfare :ofA. the protrusion A:6 which prevents transverse

s a<<<=F=Y=d= zupkfa\vqca ca]ca]ca]ca]ca]ca]ca]ca]ca ca]ca]ca]ca ca]ca%ta ca]
ca] ca] ca] ca]tHkE e ¢ elf @’éf@éka}’@ﬁ?@éﬂ%‘a@ S 3P
AAAA&B[ BBBCI @ CEREOMRS ‘ 3 4F<ca] cal ca ca]ca]ca]gE%ca]ca]ca ca]ca]c
a] ca] ca] &a] ¢t Tc’?a? ?:% E‘& Eﬁ] @é essien) o4 e HaPg ca! xspn xR

W%@ﬁ%ﬂé} he %mgﬁkif% slgaleatlcacal ol oo cal cnalca
C& () - 0A&%¥¥x ,&éﬁc&%Fé'Q%e#é %&aeéHSEO%ﬁQ b&g§ of the

& () - 8w} 54

O UL T T sy i - s
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10KOKO RE@-* #HXAQAER (It BeBmdd OYBEBO8u{t-to prevent transverse shaking

of the electronic component, and besides, scatter of

.residual stress generated by molding of the embossed
portion becomes insufficient.

In the above construction, the protrusions A:6

15 prevent transverse shaking of the four corners of the
electronic component 9 stored in the embossed portion 2,
and even when a vibrapion is applied to the carrier tape 1
during transportation, the lead part 10 is held with keep-
ing a certain space from the second and fourth side walls
20 of the embossed portion 2 as shown in FIGS. 1-3.

Moreover, conventionally, in the formation of the
embossed portion 2, the thickness of the central part of
the bottom becomes greater, causing variation in bottom
thickness. As a result, the bottom of the electronic

25 component 9 is nearly supported at one point and trembling
of the electronic component is often seen. However, when
two central protuberances 8 are formed, the bottom of the

electronic component 9 is supported at these two portions
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10T\ T\ ! @ #8nh8%Er&nBlihgzbaused by vibration of the carrier tape 1 is
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"()-z! 6@18URi0)isb£B0YRherebyl @%llldsion& E P lleH b @arO %R0 (dgainst
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U& ()-310% e bptton of tbe &9bo¥sed pPOETI@YR'Y )can be avoided. 1In
addition, when an unexpected external force acts on the
5 electronic component 9, the external force does not
directly act on the lead part 10, but acts on the body of
the electronic component 9.
Conventionally, residual stress generated by the
formation of the embossed portions 2 is concentrated to the
10 corners of the embossed portions 2, resulting in great
waviness of the flange portion 3 at intervals of the
embossed portions as shown in FIG. 12. However, by
providing a pair of protrusions A:6 at each of the first
and third side walls of the embossed portion 2 which are
15 positioned at both sides of the lengthwise direction of the
carrier tape, the residual stress is also scattered to the.

portions of the protrusions A:6 and the waviness of the

flange portion 3 is reduced as shown in FIG. 13.

Example 2

20 The carrier tape in this Example is the same as
that in Example 1, except that two protrusions B:7 are
formed between the protrusions A:6 provided at the first
and third side walls of the embossed portion 2 which are
positioned in the lengthwise direction of the tape among

25 the side walls of the embossed portion 2 as shown in FIGS.
5-7. The protrusions B:7 do not protrude beyond the

protrusions A:6 in the direction perpendicular to the
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lengthwise direction of the carrier tape and are formed so
as to prevent longitudinal shaking of the end faces of the
body of the electronic component 9.

It is preferred that the shortest distance (B)

5 between two protrusions B:7 in the direction perpendicular
to the lengthwise direction of the carrier tape is larger
by 0.1-1 mm than the length (E) of the electronic component
in the direction perpendicular to the lengthwise direction
of the carrier tape. If the difference in distance is less

10 than 0.1 mm, sometimes, the electronic component cannot be
inserted in the embossed portion 2 due to variation in the .
size. If it is more than 1 mm, the electronic component is
apt to move by the vibration and further, the electronic
component is apt to turn in the embossed portion.

15 Moreover, as for the protrusions B:7, it is
preferred that the difference of B (the shortest distance)
- the length of the electronic component (E) is smaller
than the difference [(At-At)-Y] between the distance
between the tops of the protrusions A (At-At in FIG. 4) and

20 the distance (Y in FIG. 4) between the outermost sides of
the lead part of the electronic component as shown in FIG.
8. If B-E is larger than (At-At)-Y, the lead part readily
contacts with the protrusions A to suffer from contamina-
tion.

25 In the above construction, as shown in FIG. 5,
the protrusions A:6 prevent transverse shaking of the four
corners of the electronic component 9 stored in the

embossed portion 2, and, besides, the protrusions B:7
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component 9 is inhibited from turning horizontally and the
5 electronic component 9 is stably held, even when vibration
is applied to the carrier tape 1 during transportation.
Moreover, by the formation of the additional
protrusions B:7 at the first and third side walls of the
embossed portion 2 which are positioned at both sides of
10 the lengthwise direction of the carrier tape, the residual
stress generated by the formation of the embossed portions
2 is further scattered by the protrusions B:7 and the

waviness of the flange portion 3 is further diminished as

shown in FIG. 14.
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1. A carrier tape for electronic components
comprising a flexible tape material having embossed
portions for storing electronic components at regular
intervals in the lengthwise direction of the tape,
characterized in that the opposing first and third side
walls of the embossed portion which are in the lengthwise
direction of the tape, respectively have a pair of protru-
sions A for preventing the electronic component from
transverse shaking which protrude inwardly in the embossed
portion.
2. A carrier tape for electronic components compris-
ing a flexible tape material having embossed portions for
storing electronic components at regular intervals in the
lengthwise direction of the tape, characterized in that the
opposing first and third side walls of the embossed portion
which are in the lengﬁhwise direction of the tape, respec-
tively have a pair of first protrusions A for preventing
the electronic component from transverse shaking which
protrude inwardly in the embossed portion, and further
have, between the protrusions A, a plurality of second
protrusions B for preventing the electronic component from
longitudinal shaking which differ in shape from the
protrusions A.
3. A carrier tape for electronic components
according to claim 1 or 2, wherein the distance between the

pair of the protrusions A ("A-A" in FIG. 4) is larger by

0.05-0.5 mm than the length of the electronic component in
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, N@¥10%&’ () 1éngth of the electronic component in the direction
perpendicular to the lengthwise direction of the tape; the
wall surface forming the protrusions A which prevent trans-
verse shaking éf the electronic component, forms an angle

direction perpendicular to the
of 3-45° with the/lengthwise direction of the tape; and the

distance ("At-At" in FIG. 4) between the tops of the
protrusions A in the direction perpendicular to the length-
wise direction of the tape is larger by 0.05-2 mm than the
distance (Y in FIG. 4) between the outermost sides of the
lead part of the electronic component.

4. A carrier tape for electronic components
according to claim 2 or 3, wherein the difference ("B-E" in
FIG. 8) between the shortest distance between two protru-
sions B in the direction perpendicular to the lengthwise
direction of the carrier tape and the length of the
electronic component in the direction perpendicular to the
lengthwise direction of the tape is 0.1-1 mm and is smaller
than the difference ("(At-At)-Y" in FIG..8) between the
distance ("At-At" in FIG. 4) between the tops of the
protrusions A in the direction perpendicular to the length-
wise direction of the tape and the distance ("Y" in FIG. 4¢)
between the outermost sides of the lead part of the
electronic component.

5. A carrier tape for electronic components
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