»5 April 2006 DESCRI PTI ON APPARATUS FOR EMBOSSI NG A CARRI ER TAPE Qﬁgx@ﬁﬁﬁgss
FOR PRODUCI NG A CARRI ER TAPE TECHNI CAL FI ELD The present i nvent PdiPH s
to an apparatus for enbossing a carrier tape and a process for producing a
carrier tape. Mire particularly, the present invention relates to an
apparatus for enbossing a carrier tape and a process for producing a
carrier tape which enable a decrease in the length of the rib portion
connecti ng enbossed portions for containing electronic parts and an

increase in the nunber of contai nEBESCRIPTIONC parts. BACKGROUND ART
Mounting of electronic parts at the surface of devices is conducted nore

widely to rationalize the production and to adapt the production to
increases in the type and decreases in the anount. As the form of

packagi ng suAPé’deg 1§ FOR EMBAFSING s SARREER BPAPE2AND PROCEESA
thernoplastic resin are widely used. As shown in Figure 1, a carrier tape
for containing various eF@cRPﬁrQEU&IN@&MRﬁHEEQMEEndUCtors, parts of
hi gh precision instrunments and other very small parts has enbossed
portions 2 as the concave portions for containing the parts which are

arranged i nce between themin the | ongitudinal direction
in a tapea&EméﬁaﬂtﬂLﬁmpl astic' resin, flat rib portions 3 forned

bet ween the e e rti.ons_and rforations for transfer of the tape 4 1
5 April 2006 ”bfﬁg ﬁlre%QnTi 1nvention Pgla es %o an apparatus fgr embossing a P

carrier tape and a process for producing a carrier tape. More particularly,

the present invention relates to an apparatus for embossing a carrier tape
and a process for producing a carrier tape which enable a decrease in the
length of the rib portion conmecting embossed portions for containing
electronic parts and an increase in the number of contained electronic

parts.

- BACKGROUND ART
Mounting of electronic parts at the surface of devices is conducted
more widely to rationalize the production and to adapt the production to
increases in the type and decreases in the amount. As the form of
packaging suited to this mounting, embossed carrier tapes made of a
thermoplastic resin are widely used. As shown in Figure 1, a carrier tape
for containing various electronic parts such as semiconductors; parts of
high precision instruments and other very small parts has embossed
portions 2 as the concave portions for containing the parts which are
- arranged at the same distance between them in the longitudinal direction
~in a tape 1 made of a thermoplastic resin, flat rib portions 3 formed

between the embossed portions and perforations for transfer of the tape 4




‘forned at the sane distance between them The tape is used after Iﬁar'tj are
pl aced into the concave portion for containing the parts and the %’ﬂl 906
sealed with a cover material 5. The enbossed carrier tape is produced by
heating the tape at a heating portion and enbossing the tape at a nol di ng
portion while a long sheet of the tape nade of a thernoplastic resin is '
intermttently transferred by the pitch transfer. Since the nunber of the
part contained in the carrier tape is decided by the pitch of the enbossed

portions, idroed adehbrsatné dadtahbe bbangdd thémt haHLRgd i ' ion of
the tape of the rib portion disposed between the t(;&nyfosg%%ﬁp%ﬁﬁ g%ds‘ési S

decreased ste phetedtingo thewbreawef pdtrchnicahaddi thS padi %H@Eﬁ?é%d-
Recently, as the size of the electronic parts decrease, the size of the
enbossed peealpdrwidhor eavsegnatertaltfhe rel ati ve | ength occupied by the rib
portion tends to increase. Since the pitch of the enbossed portions is
limted to 2 nmlhe ewmbogsadncarrier ape ilkepivduchd It drdsing, the tapsmicases, a
greater pifch.,is forced to be used _even when the length is changed by
about 0.1 HFAUEFRPHECRREembospiag thentane af a thelding pporion avhile atlbag

| ongi tudi ngl direction of the.tapg is very _inportant further due to this
situati on.&ﬁegu 2 %%h‘&ﬂﬁse anadeenbt 4 ctheraeplasias hrasin iy imtexmittm@y of t he

chrr or ' ap Bl RNES ReBea] bl Sipt il Shodreanianed 1 ana
chucks. 10 anier i Utk i BBRHEH B D phich Qo ibRaraPowiens 1ot ro
of heat i g praten e, HEIAARE foopechhBiviind SRLAAL oL BB TRGS S Fpeui P
heating plyireiont dikpbead bagwees thermbsksbhastontad dRrided asigs, gf, @ mol d
number of the contained parts can be incréased. Recently, as the size of
the electronic parts decrease, the size of the embossed portion decreases
and the relative length occupied by the rib portion tends to increase.
Since the pitch of the embossed portions is limited to 2 mm, 4 mm, 8 mm or
the like by the standard, in some cases, a greater pitch is forced to be used
even when the length is changed by about 0.1 mm. The decrease in the
length of the rib portion in the longitudinal direction of the tape is very
important further due to this situation.
Figure 2 shows a schematic diagram exﬁibiting an example of the
- apparatus for producing a carrier tape. In this apparatus for producing a.
carrier tape, a long sheet of a tape 6 is supplied from a feed roll 7 and
transferred by the pitch transfer using fixing chucks 8 and 9 and transfer
chucks 10 and 11, one pitch of the transfer corresponding to the entire
length of the mold. The tape is heated at a molding temperature by a pair

of heating plates 12 composed of an upper heating plate and a lower

heating plate at a heating portion and transferred to the inside of a mold



2 5.April 2006 13 at a nolding portion by the pitch transfer. An enhossed
portion which 1is the concave portion for containing a part is PARRL2G06
the tape by heat nolding and perforations for transfer of the tape are
formed by a punching nold 14 in a punching portion. Finally, the tape is
wound by a winding roll 15. For producing a carrier tape having a rib
portion having a short Ilength in the longitudinal direction of the tape
usi ng the above apparatus, the enbossed portions are formed by heat

mol di ng und8rattdhmatdingy pardivn byiche plieh tkhesfieat ARGHERELEADARRENWEED! di ng
portion are disposed as closely as possible to each other. However, it is

mechani cal is/the ninexvet pattiont frr daabimiggpophioss frthddin BB ghpdbpHddton are
di sposed ver{ closely to each other and, noreover, there is the
L

possi bi | i t Jpoiding ad parighationsfer travsferaf thheapeare fignpet by enpwhdiaags t he
mol di ng po it is inpossible that the length of the rib

lrxé}'i(gn. Therefore, | ) )

portion is idabka Rinweng pertionni Fingly, fhetand is weantilgnahemdingobj ect
of provi diEnfg 38 agparat HS and a process for producing a carrier tape which
enabl es a HBElBasdoF Prefucmg g carrier taprhavmmhamb portondsoingg dnrossed

Cont ai ned ErECErBARE IhrFudig Shr R b AR WRRher bage drearesi ¢ of
it v, 1 outlr ERAESHAE HOLHBER i BREC R, mafting; Ruder she Gondieon ape of
e 1D PORAORANLED heE BRI SSIRSLLg SRR AR Lo
di stance habapnstiiRsiiats BAROtALON BWetde iR HbBBanically limited that

the heating portion and the molding portion are disposed very closely to

each other and, moreover, there is the possibility that the high

temperature at the heating portion affects the molding portion. Therefore,
it is impossible that the length of the rib portion is decreased without a
limit. |

The present invention has an object of providing an apparatus and a

process for producing a carrier tape which enables a decrease in the length

of the rib portion connecting embossed portions for containing electronic

parts and an increase in the number of contained electronic parts.

DISCLOSURE OF THE INVENTION

As the result of the intensive studies by the present inventor to
achieve the above object, it was found that the length in the longitudinal
direction of the tape of the rib portion which is the portion connecting
portions formed by heat molding in successive pitches could be decreased
independently of the distance between the heating portion and the molding

portion when a temperature-maintaining portion having a length



‘portion when a tenperature-maintaining portion having a length 3 5 April
2006 correspondi ng approximately to one pitch is di sposed bet we&rAPHE2006
heating portion and the nolding portion and that the enbossing could be
conducted with stability when a heating plate of the heating portion has a -
| engt h obtained by adding a I ength of one rib portion to a length
corresponding to one pitch so that a portion of the tape having a | ength
obtai ned by adding a |l ength of one rib portion to a |l ength corresponding to
one pitch icertespordira appextimatelyopaid piroh andispded Hatwesh itan whilhe tape
whi ch connects portions formed by heat nolding in successive pitches is
heated twi pertigheapdesbat noldarg imrtioas sigkerthaonthet @dbbasag esuldhive

know edge. The present invention provides: (1) An apparatus for enbossing a
carrier tapengyctrdavithgstahdityaphenta heatimapiatg ofsheileatandpertashhgg t he

t ape by,hert ng;d'ng,at a nolding portion while a |ong sheet of the tape
made of a tHREH ﬁ?ﬂé%meel PE¥sipdding 4 eaghh t ofopmiey rilr aetionr ¢d by lavigthh
transfer, the appar.atus conprising t enper at ure- mai ntai ni ng portion
having a | EgE ‘grbé}r“gx?%{‘%lwt‘j’cﬁﬁ‘ Fﬁébanm%)q ol bhe tppe drving pokesthet ween

(e Pl LA, Aokl Sk bR 2 R ety e
o 249 10 Snd AGAT e 00,51 IPRLALRA B L FLPAS SRR TR 0"
E::t :aggt ;th;%l?%@nﬁéct% PR SRRl W’he%'ﬂ&l%l'iﬂé M &ibEIReL %tii% Ss Cifs the
heated twice. The present invention has been completed based on this
knowledge.
The present invention providésl
(1) An apparatus for embossing a carrier tape by heating the tape at a
heating portion and embossing the tape by heat molding at a molding
portion while a long sheet of the tape made of a thermoplastic resin is
intermittently transferred by pitch transfer, the apparatus comprising a
temperature-maintaining portion having a length approximately
corresponding to one pitch disposed between the heating portion and the
molding portion: |
(2) An apparatus described in (1), wherein a heating plate of the heating
portjon has a length obtained by adding a length of one rib portion to a
length corresponding to one pitch; and |
(8) A process for producing a carrier tape which comprises heating the
tape at a heating portion, maintaining a temperature of the heated tape at
a temperature-maintaining portion and embossing the tape by heat

molding at a heat molding portion while a long sheet of the tape made of a

thermoplastic resin is intermittently transferred by pitch transfer,



"a tenperature-maintaining portion and enbossing the tape by heat . nol di ng
at a heat nolding portion while a long sheet of the tape nade of April 2006
thernoplastic resin is intermttently transferred by pitch transfer, 4 5
April 2006 wherein a heating plate of the heating portion has a | ength
obtained by adding a length of one rib portion to a I ength correspondi ng
to one pitch, the tenperature-nmaintaining portion has a |ength obtained by
subtracting a length of one rib portion froma length corresponding to one

pi tch and avhgrein isoheafinghdatapé thaiicagigy bergdh }%t@ilgﬁgt}pgb&qg%@q)ga _
| ength of one rib portion to a length corresponding to one pitch i$ heated
at the hea@ildéng polengtin of enehiid yertiob fpos lewgthotorkbepdralifg WHidh SRANeCt s
portions foyred in successive pitches of heat nolding is heate tw'ce, i.
e., once byhetemperaiige matntotiagyorsiobruat a denigthf olithendiehy sObtRkahe of the
heati ng portion,, BRI EF SCRI.PTI ON OF THE DRAW NGS Figure 1 shows a

per spect i v& lGReth 8f oap i raptien drom alangthcorrespondiEigytr end pitehwindia

hemati c di hi bi ting. I f. th t f duci
carrier taPRURE JhFEC ARAGRYINE o IAGEUNPDBinedibY sdincicbuiath Gfomeich, a
Lhe” appar a0RRe) b PeBCHn S pdiind e San B Beated oscthe Heatgnam
d i bi : ' . far. duci ) ' t f
he.presert TRy Fated il ppkdfn JRAE 35 bR £ HErE o Tone drmamed pape. 2
nmeans an efiessade pﬁ*ﬂﬂhfeg%@,he%t 'ﬁ?&lﬁ?ﬂ\é%sr Irlr%tlt%ﬁr&,}ﬁ@é %ﬁgﬁg@iﬁ%g&g% ons for

transfer of the tape, 5 neans a co er ;o ans a
feed rol |, ad orRenbya fbh¥eAd GFHE healin¥BAA%e 8f flohOGifh Pokiod0 Mans a

transfer chuck, 11 neans

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a perspective view of an example of a carrier tape,
Figure 2 shows a schematic diagram exhibiting an example of the
apparatus for producing a carrier tape, Figure 3 shows a diagram
exhibiting a heating portion, a temperature-maintaining portion and a
molding portion of an embodiment of the apparatus of the present
invention, and Figure 4 shows a diagram describing an embodiment of the
process for producing a carrier tape of the present invention.
In the Figurés, reference number 1 means a teipe, 2 means an embossed
portion, 3 means a rib portion, 4 means perforations for transfer of the tape,
5 means a cover material, 6 means a tape, 7 means a feed roll, 8 means a
fixing chuck, 9 means a fixing chuck, 10 means a transfer chuck, 11 means
a transfer chuck, 12 means a heating plate, 13 means a mold, 14 means a
punching mold, 15 means a winding roll, 16 means a tape, 17 means an
apparatus for vertical movement of a heating plate, 18 means an

apparatus for vertical movement of a heating plate, 19 means a heating




*a transfer chuck, 12 nmeans a heating plate, 13 neans a nold, 14 neans a
punching mold, 15 nmeans a winding roll, 16 neans a tape, 17 meadsPRfil 2006
apparatus for vertical novenent of a heating plate, 18 nmeans an apparat us
for vertical novenent of a heating plate, 19 nmeans a heating 5 5 April 2006
pl ate, 20 neans a heating plate, 21 neans an apparatus for vertical
novenment of a lower nold, 22 neans a |ower nold, 23 neans a portion for
fi xing an upper nold, 24 nmeans an apparatus for vertical novenent of an
upper nol dpkitd, 20 meents ah heppbiely FRitd; 2iHE MKBRT JBREFFRRAERE LMENR TO
CARRY OUT THE | NVENTI ON The apga?g% us for %%og?i ng’a carsr ?’%roeteg%%ﬁof t he
present i nuevenmt éfsa bwappaldt2sicansenassi meld %@hﬁééﬁmi fgpeating
the tape at a heating portion and enbossing the tape by heat nolding at a
nol di ng pBriipanwipger mold)it mieaet af aperitapdonvgaiall Mot BEAPBS agti €
resinis int,erm'ttentlé/ transferred by pitch transfer, the apparatus
conpri si nguBpex mphe meminstan npper polddi on having a | ength approxi matel y
corresponding to one pitch di sposed between the heating portion and the
nol di ng portion. In the apparatus of the present invention, it is
pr ef er abl e i,hat I f.the heatin | ate of the heating portion has
a length '#gi %ggy%%@%ﬁpe@wgp?m i (lBorGABRY 0OWT eMEim
correspondy pitch. The process for producing a carrier tape of the
present inv ' onprises heating the tape at a heating portion,
TeLpralnng @ TROBSHANS B hiodlS §4HABT e S AP tvamtion * "' "
1s an apparatus for embossing a carrier tape by heating the tape at a

heating portion and embossing the tape by heat molding at a molding
portion while a long sheet of the tape made of a thermoplastic resin is
intermittently transferred by pitch transfer, the apparatus comprising a
temperature'maintaining portion having a length approximately
corresponding to one pitch disposed between the heating portion and the
molding portion. In the apparatus of the present invention, it is
preferable that the length of the heating plate of the heating portion has a
length obtained by adding a leng‘th- of one rib portion to a length
corresponding to one pitch.

The process for producing a carrier tape of the present invention
comprisgs heating the tape at a heating portion, maintaining a
temperature of the heated tape at a temperature-maintaining portion and
embossing the tape by heat molding at a heat molding portion Whiie a long
sheet of the tape made of a thermoplastic resin is intermittently
transferred by pitch transfer, wherein a heating plate of the heating
portion has a length obtained by adding a length of one rib portion to a

length corresponding to one pitch, the temperature-maintaining portion



‘enbossing the tape by heat nolding at a heat nolding portion while a |on
sheet of the tape made of a thernoplastic resin is internittentPyApril 200
transferred by pitch transfer, wherein a heating plate of the heating
portion has a | ength obtained by adding a I ength of one rib portion to a

| ength corresponding to one pitch, the tenperature-mintaining portion 6 5
April 2006 has a | ength obtained by subtracting a I ength of one rib portion
froma length corresponding to one pitch and a portion of the tape having
a length dhisaaredgtly obégined By lsaBes | i | engt h
correspondilng tho gﬁg pitch igyheat edgtg{g ?Egngte}gtog%l%p%ptIit’%rr?ﬁ)sno%io%éta arib
portion of lemgth apeespiridihg ¢ooneGiitcoORd ia r i | htc

of heat nolding is heat edgtvvi cefiii. e., %g%%y@ﬁ?ggpégﬁgﬁﬁé\{%%@é b
front end obtainedisaadding platgthadf ddveribqairtiog G lin@th 5idlpendinsh@ns
di agram exhi biting a heating portion, a tenperature-maintaining portion
and a nol dPRg Rt icheatiedat drbbeitipgtportibn tsoethap pardtpistidh sfhhePtagent

i nvention. In the apparatus of the present invention; four enbossed
portions aPdufhGeEaerts Rogiens foroped anisowcessive pitohss ng. hdat Holting B, (1),
2Q (r) angl é@%%@ow t he positions where the enbossing is to be conducted
or has beef® e et Pnge dyrgyrearpid and emce by acfrovs endof ththeetingssed
portions are.forned,at one set of positions Qto (r). The tape 16 supplied
to the hea??aﬁﬁ Oggﬁ?i}@ﬁtwl?cﬁgl%'tch transfer is held between heating

plates 19 and 2@. t king of. apparat uses. for ertical novenent of a
heating plate 1?1%1'(? T‘g é\frg((gjwﬁe%t e‘i}?g%n eﬁ‘@l%%eai g‘eﬁgﬁged)oﬁiﬂﬂa a
prescri bedidvh hEra08e LhE e of + t.gpe _reaches a prescribed
val ue, the apggrr atuses 1 %%H\;ggﬁ)%ggﬁn%ﬁl\ge%ﬂﬁ&g %Or%lono an embodiment

of the apparatus of the present invention. In the apparatus of the present

hes
y a
a

invention, four embossed portions are formed in a single operation of
embossing. In Figure 3, @, @, @ and @ show the positions where the
embossing is to be conducted or has been conducted. In a single operation
of embossing, the embossed portions are formed at one set of positions @
to @. The tape 16 supplied to the heating portion by the pitch transfer is
held between heating plates 19 and 20 by the working of apparatuses for
~ vertical movement of a heating plate 17 and 18 and heated. When the
tape is heated for a prescribed time and the temperature of the tape
reaches a prescribed value, the apparatuses for vertical movement of a
heating plate are moyed and the heating plates are separated from each
other. The heated tape is transferred to a temperature-maintaining
portion by the pitch transfer. When it is considered that the tape is
slightly cooled in the temperature-maintaining portion, the temperature of
heating the tape can be set at a slightly higher value than the value set in
an apparatus in which the heating portion and the molding portion are

adjacent to each other.



“heating plate are noved and the heating plates are separated from each
other. The heated tape is transferred to a tenperature-naintai nﬁr@P”'p%@QG on
by the pitch transfer. Wien it is considered that the tape is slightly
cooled in the tenperature-maintaining portion, the tenperature of heating
the tape can be set at a slightly higher value than the value set in an
apparatus in which the heating portion and the nolding portion are

adj acent to each other. 7 5 April 2006 The tape transferred to the

t enper at ur e- mailiteaitapagrpasferesnd its tl’feett@hﬂﬂ@ahﬁetﬂhﬁlﬁ?ﬁwgoggﬁﬁgnaﬁsperi od
of time corresponding to one pitch in the operation of t pparatus for
enbossi ng. rateéned fudhis portion fier atperier af ting: oBiretPenting 48k id ?&Cilsi not
particularly limted. For exanple, the tape nay be shiel ded from the

out si de at Hesperatipnt pf dhenapparatiishfori ambossiig. | Ther sirlichgadyetihgi ty so
that the tenperature of the heated tape is not decreased to a val ue | ower
than the tBReERIYFe mawtalEng mortiohe heaot ngladiioglarly hinoitbér exppl e,

heated air nm i)e bl own into the tenperature-naintaining portion which is
shiel ded {FPOHTPIHEhS AR AR ke siitelded frams the joussidehamesghark eyithna

A L N T R L P AT DR
i st ance baCEen e upd, 1S pPR SRERAERE 420R 0 4 IRweh an b Fompormtue
Cengt h of TR oo fEET ARt BRI "R RIHC R PP dierief) A smagchensed.
The tape Mab#maintohthekeMmpepsbur8 MENALHIR ot WHIRE "2 8 ided from
the outside atmosphere. In still another example, an infrarea lamp or the
like may be used to mildly heat the tape. Due to the temperature-
maintaining portion disposed between the heating portion and the molding
portion, the mechanical and thermal restriction on the distance between
the heating portion and the molding portion can be eliminated and the
embossing can be conducted under the condition that the length of the rib |
portion between the portions @ and D) is decreased. |
The tape held at the elevated temperature at the temperature-
maintaining portion is then transferred to the molding portion by the next
pitch transfer and embossed. In the molding portion, the heated tape is
held betwegn a lower mold 22 moved upwards by the working of an
apparatus for vertical movement of a lower mold 21 and a portion for fixing
an upper mold 23. Immediately thereafter, an upper mold 25 is moved
downwards by the working of an apparatus for vertical movement of an
upper mold 24. The tape is embossed by the upper mold and the lower

mold. In the molding portion of the present embodiment, the upper mold

and the lower mold have five male molds and five female molds,



"mai Ataining portion is then transferred to the nolding portion by the next
pitch transfer and enbossed. In the nolding portion, the heatedStApdl 2006
hel d between a | ower nold 22 noved upwards by the working of an apparatus
for vertical novenent of a lower nold 21 and a portion for fixing an upper
nold 23. Imediately thereafter, an upper nold 25 is noved downwards by
the working of an apparatus for vertical novenent of an upper nold 24. The
tape is enbossed by the upper nold and the lower nold. In the nolding

portion of yd BeRENtSie bl r and the | ower | d have
five male fms{pgg a?@) five feng[%ﬂhg?%??p%&%%w%{c}g%g%e@sg‘é@?‘%@tﬁ €Si nce
t he enbosspdsipiont @rinwhiechrdvacadeRbh i heRd btk hd ! Ik he
previous pitch is held t?;ﬂm';he mal e m;I d and§t hgqﬁgﬁﬁ@q&%ﬂdﬁgfe aelel ef t

end, the empbdsitnghatlefthengpshti embobdihgt 8t thy FexitibRs @PREUGS q%nai,et he
accurate positions. Figure 4 shows a diagram describing an enbodi nent of

t he proceseondustepaddbeianguate positiond ape of the present invention. In
Figure 4, Q Q .33 and (r) show the positions where the enbossing is to be

conducted or hdSgheref shomsue déatram daswibigigeampritadinenobf eADessdRg. t he
enbossed f%orti ns. are forned at a set of positions shown by Q Q (r) and
t

(r). In L PERPudnaehtagtet tiwe pf fhe aregertdnventiossi iy Rigaomedi O, F@ure 3,

the heati l,a f t heatin rtion has a | ength obtained by adding a
| engt h of %39% gﬁﬁ 7 gﬁe Pgsi1q n% re bhe capnsaingis to baeopducted When t he

por i on bUPRCLALE RenbBetal o) Mg oY of by 5 pooseid the
E)?p'?hel s hRatBdsalre ToRALH 129 &tUr ptogﬁi&?saélllo% %lyaﬁ %‘),nc@ ta?l @)?atllnng plate
the embodiment of the apparatus for embossing shown in Figure 3, the
heating plate of the heating portion has a length obtained by adding a
length of one rib portion to a length corresponding to one pitch. When the
tape 1s transferred to the heating portion by the pitch transfer, the rib
portion between the position @ and the position @ at the rear of the tape
is heated at a portion a of the heating plate since the heating plate of the
heating portion has a length obtained by adding a length of one rib portion
to a length corresponding to one pitch. When the tape is transferred
forwards by one pitch by the pitch transfer, the rib portion between the
position @ and the position @) heated abover by the portion a of the
hegting plate is transferred forwards and heated again by a portion b of
the heating plate. In other words, the rib portion connecting the portions
formed by heat molding in successive pitches is heated twice, i.e., once by
the rear end and once by the front end of the heating plate of the heating
portion. Therefore, forming a rib portion having a short length in the

longitudinal direction of the tape is made possible although the rib portion

18 used for connecting the portions formed in successive pitches.



"heating portion has a | ength obtained by adding a | ength of one rlAb&p%Otd on
to a |l ength corresponding to one pitch. When the tape is t r ansf 8ritR
forwards by one pitch by the pitch transfer, the rib portion between the
position (r) and the position Q heated above by the portion a of the
heating plate is transferred forwards and heated again by a portion b of
the heating plate. In other words, the rib portion connecting the portions
formed by heat nolding in successive pitches is heated twice, i.e., once by

the rear end andnotheemivydingepdntiont ofotte Ofpdragul €et éﬂ%o@éi%tg,eagfs#o% {}ﬁati ng
portion. Therefore, formng a rib portion having a short l'ength in e
| ongi t udi nalighre 8citiigmreferehle thapepdrsionmder hokkihglthe ahpbaydhe tHR 4
portion s, used, for, connecting the portions formed in successive pitches.
9 5 April 3Beeutietih hedewenmald A2 amd the phetiapfiarfiting 40uppebassi s as
shown in igure 3, it ig preferable that portions for holding the tape at
the inl et © 3 Huckpessdegrasme tosvards tbe dimpsaphiat belpny of the hestefli xi ng
an ‘upper | d 23__hav t hi.ckness. decreasing towards the tips so that
Mape € 4. R i :
cool i ng of “#h% IhELFEdteflypdVhen spaling of the\hrated dopeny mevehtechbatthd t ape
i S prevent ttions. for. hol di he, t ape _havi ng the thickness
decr easi ngﬁtg%@v\%rrl%go‘%t}ﬁ@&ég g‘&e t?%eehfl?”dlgp@?“l Elb‘ﬁkﬁ%‘& depraasimgr towandgtthei n t he
| ongi t udi ngh,di i EGH R be,accyrately far .al t hough the
rib porti onlpis’s use%I ?%&;t%ncg%gglcé ?nsg O%ﬁgelf’%bt]ino i%‘gg@ﬁﬁpg‘fgwéﬁ%iﬂge
pitches. Tiig dhpENSNOBS Reurdfsy ' r tql en GD and. 20, nd (c)3
and 31 and (r) g?e deci dggrby r%%?ge%'gg@?%l?ﬁ]@fﬂg Rgitpn ﬁé‘sﬁgcfgffl ent
accuracy oforrheting tlRNpbARorY fdrbfed iiP sk en n whi.ch
connects the porti ons_ﬁf ormed in succgssieékéﬁgiélg‘%%'ceg(ﬁﬂe)bg&égwqggﬁﬁfby
providing the rib portions between @ and @, @ and @ and @ and @ are
decided by the dimensions of the mold. The excellent accuracy of the
dimension of the rib portion between @ and @D which connects the
portions formed in successive pitches can be achieved by providing a

sufficient accuracy to the transfer of the tape and by heating the rib

portion twice as described above.

INDUSTRIAL APPLICABILITY

To summarize the advantages of the present invention, using the
apparatus for embossing a carrier tape and in aécordance with the process
for producing a carrier‘ tape of the present invention, a carrier tape having
a rib portion having a short length in the longitudinal direction of the tape
can be produced by a conventional flat-type press molding machine and the

number of parts contained in the carrier tape can be increased.
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sufficient accuracy to the transfer of the tape and by heating the rib
portion twi ce as described above. | NDUSTRI AL APPLI CABI LI TY To sé&riKil 2006 he
advant ages of the present invention, using the apparatus for enbossing a
carrier tape and in accordance with the process for producing a carrier
tape of the present invention, a carrier tape having a rib portion having
~a short length in the longitudinal direction of the tape can be produced
by a conventional flat-type press nolding nachine and the nunber of parts
contained in the carrier tape can be increased. 10 5 April 2006 CLAI M 1.
An apparatus for enbossing a carrie@&éiﬁﬁiby heating the tape at a heating
portion and enbossing the tape by h ding at a nolding portion while a
| ong sheet of the tape made of a thernoplastic resinis intermttently
transferred by pitch transfer, the apparatus conprising a

t enper at ure- mai ntai ni ng portion having a | ength approxi mately correspondi ng
to one pilt chrderprRIasds gm&mb@ﬁsm%awémwm@mdm heating the baveat dihegtiparti on,

wherein said heatin ortion co ises a heating plate having a |ength

obt ai ned pr/tl%&PHgagb&asHbﬁ B Fagsh by egt %&ﬁf%a? 8 %adéﬂ@tpﬁrfe&? W@§§’oﬁdi ng to
one iteh. 2. A pr ss, for preoduci n carrier. tape which conprises

heati ng 11 (set 0 468 ntand AERdRrth B ORI EPHF 3o B pRrEAmRE Y t ne
heat ed t t er at.uy.e- i i ni por.t.i d e i t he tape
by hoat riRRzed, | BPPCHHLS, [FRRE T B POopA0a i CORIBRMIE | N8 | 2ne

made of %%E@fdfﬁ%-%ﬁih@aini@b&tio% hiiak R lehett hyptdxanaiay teseByomiiheh
transfer, erein a heating plate of
to one pitch disposed between the heating portion and the molding portion,

wherein said heating portion comprises a heating plate having a length
obtained by adding a length of one rib portion to a length corresponding to one

pitch.

2. A process for producing a carrier tape which comprises heating the tape at a
heating portion, maintaining a temperature of the heated tape at a
temperature-maintaining portion and embossing the tape by heat molding at a
heat molding portion while a long sheet of the tape made of a thermoplastic
resin is intermittently transferred by pitch transfer, wherein a heating plate of
the heating portion has a length obtained by adding a length of one rib portion
to a length corresponding to one pitch, the temperature-maintaining portion
has a length obtained by subtracting a length of one rib portion from a length
corresponding to one pitch and a portion of the tape having a length obtained by
adding a length of one rib portion to a length corresponding to one pitch is
heated at the heating portion so that a rib portion of the tape which connects
portions formed in successive pitches of heat molding ié heated twice, 1.e., once

by a rear end and once by a front end of the heating plate of the heating portion.
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"the-heating portion has a | ength obtained by adding a | ength of oRe ,{i b
portion to a length corresponding to one pitch, the’ 5 April 2006
tenperature-nai ntaining portion has a |length obtained by subtracting a

| ength of one rib portion froma length corresponding to one pitch and a
portion of the tape having a | ength obtained by adding a length of one rib
portion to a length corresponding to one pitch is heated at the heating
portion so that a rib portion of the tape which connects portions forned
in successive pitches of heat nol diAQSTRA®HRted twice, i.e., once by a
rear end and once by a front end of the heating plate of the heating
portion. 11 0O ABSTRACT An apparatus for enbossing a carrier tape by
heating the tape at a heating portjion and enbossing the tape by heat

mol ding at a rm‘gﬂi?ﬂ’arﬁﬁ}l? ifehemhossing 2 sarriehbane by headingatie tameanh a

thernopl asf i G.resin,is intermttent]ly transferred by pitch transfer, the
appar at us %%#ﬁlﬁgsq%&og ap n%@?ﬁ?‘i}iﬂg-’f% hRRE %ane%m@ldgng]mi agnaldiapgt h

i mat . : i t i,tch di d t t he heati
apPr OX1 M shYor ESRONNB G 6P L4 Sh 1 3OIED Petvecr Lhe heati ng.
hoati ng pa e aniceaRay Aranelob I By GEaT SEIFRCh e P hatun compriniben
t t ! - i ' i ‘the t by heat di t
eat oy o Rl O h AR RV I o T, ShrreRrmtetent [y

a heat nolding portion while ong sheet

t ransf er r edrrdepoptingdté baBSiiech difRsb8MIER 05 thichdd B} LELOR copnecting

enmbossed portions is decreased bé}ﬁ’cont riving Ph:h({ldga %8{”‘!&%’???6]?@?‘* the

t ape. molding portion; and a process for producing a carrier tape using the
apparatus, the process comprising heating the tape at a heating portion,
maintaining a temperature of the heated tape at a temperature-
maintaining portion and embossing the tape by heat molding at a heat
molding portion while a long sheet of the tape is intermittently transferred

by pitch transfer. The length of the rib portion connecting embossed

portions is decreased by contriving the heating method of the tape.

12




