1 4 JAN 2005 1 DESCRI PTI ON SHEET FOR AN EMBOSSED CARRI ER TAPE TECHN CAL
FI ELD The present invention relates to a sheet for an 5 enbossed cqrgi&& 005
tape to be used as a naterial for an enbossed carrier tape for pack d é
of e.g. chip conponents, IC or electronic conponents. BACKGROUND ART
Injection trays, vacuumforned trays, nagazines, 10 enbossed carrier tapes
and the |like are used for packaging of #&.g. chip conponents, |IC and

el ectronic conponents, and particularly enbossed carrier tapes are wdely
used with a purpose of conducting nPRSERDETIGRfi ciently. El ectronic
conponents becone conplicated, 15 precise and downsized in recent years,
and the speed of packagHBE§TaRORMANNEMEPSSER|IFRRIFER CTAkRHponent s al so
beconmes high, and accordingly there is such a problem that enbossed
carrier tap@ECaNadAlkeHIELD break at the tinme of high speed nounting. 20
The present i1nvention has been nmade to overcone the above problem The
present invent orthéaves serat yzedennechanedatet theabsbalesutfcaf asnbossed
carrier tapes and as a result, have found that the breakout is caused by
tear- fromn achbasged aaerigortapn ©r bespsedkas honet2Bipdr ffiogn agf an
enbossed pocket. The present invention has been acconplished on the basis
of this di sembersped carrier tape for packaging of e.g. chip

components, IC or electronic components.

BACKGROUND ART

Injection trays, vacuum-formed trays, magazines,

10 embossed carrier tapes and thé like are used for
packaging of e.g. chip components, IC and electronic
components, and particularly embossed carrier tapes are
widely used with a purpose of conducting mounting
efficiently. Electronic components become complicated,

15 precise and downsized in recent years, and the speed of
packaging and mounting of electronic components also
becomes high, and accordingly there is such a problem
that embossed carrier tapes are likely to break at the
time of high speed mounting.

20 The present invention has been made to overcome the
above problem. The present inventors have analyzed
mechanism of the breakout of embossed carrier tapes and
as a result, have found that the breakout is caused by
tear from a flange corner portion or a sprocket hole

25 portion of an embossed pocket. The present invention has
been accomplished on the basis of this discovery.

DISCLOSURE OF THE INVENTION




DI SCLOSURE OF THE | NVENTI ON 14 JAN 7005 2 The present invention resides in
a sheet for an enbossed carrier tape having a tear strength of at | east

105 N'nm as defined in JI'S (Japanese Industrial Standard)-K-7128-43JANGHBEST
MODE FOR CARRYI NG OUT THE | NVENTI ON Now, the present invention will be
explained in detail below The sheet of the present invention has to have
a tear strength of at |least 105 NNmm as2defined in JIS-K- 10 7128-3, and
it preferably has a tear strength of at least 115 NNmm |If the tear
strength is | esghchatrcdmtNVingenwhen réeidbeetini & sdeetasd@n adnbossed
carrier tape, the sheet is likely to break tear-wi se froma sprocket hole
portion or Erpbsaetl aage icar netpathdhengpperepor stogngth o5 @fe lgssket . The
thi ckness of the sheet is not particularly limted so long as the tear
strength isi1at heast ak0@dYimad asn def$ nefapandss- Knduzgr3dalput is
preferably within a range of from0.1 to 3.0 mm If the total thickness is
20 | ess t hapt@ndamm) -Khe123-engt h as a packagi ng container of the pocket
portion to be obtained by formng the sheet tends to be inadequate, and if
it exceeds BE@TMMODEOETREARRMINGSOET r THE eSNUENTEONN ng, vacuum form ng or
hot plate formng tends to be difficult. 25 The structure is not
particularly |imdwed t@ng ptesmyt invention will be explained in

detail below.
The sheet of the present invention has to have a
tear strength of at least 105 N/mm as defined in JIS-K-

10 7128-3, and it preferably has a tear strength of at least
115 N/mm. If the tear strength is less than 105 N/mum,
when the sheet is used as an embossed carrier tape, the
sheet is likely to break tear-wise from a sprocket hole
portion or from a flange corner at the upper portion of

15 the pocket.

The thickness of the sheet is not particularly
limited so long as the tear strength is at least 105 N /mm
as defined in JIS-K-7128-3, but is preferably within a
range of from 0.1 to 3.0 mm. If the total thickness is

20 iess than 0.1 mm, the strength as a packaging container
of the pocket portion to be obtained by forming the sheet
tends to be inadequate, and if it exceeds 3.0 mm, forming
such ag air-pressure forming, vacuum forming or hot plate
forming tends to be difficult.

25 The structure is not particularly limited and it may
be a single-layer or a multi-layer consisting of at least

two layers. A preferred structure is a single-layer one



be a single-layer or a nmulti-layer consisting of at least tw |layers. A
preferred structure is a single-layer one 1 4 JAN 2005 3 entirel¥ hﬂﬂfﬂ
el ectrical conductivity. One having a base |layer and having an J
electrically conductive layer forned on at |east one surface is al so one
of preferred structures. Most preferred is a three-layer structure 5
havi ng an el ectrical conductive |ayer fognmed on both sides of the base

| ayer. The sheet of the present invention preferably has electrical

conduct i vi t ¥n@nA ratly eastirene s¢ler i cabecbnducontact, .wi Oheahastiegt eoni c
conponent. The sheet of the 10 present invention is not necessarily

el ectrical | paseondietd \undlapenthdganpebet heitypeyot orkie c isos rlomyer
conponent to be stored, but the sheet is preferably electrically

conductive ggrand @rpraveardadr eskousunfacel ¢st adnioc coemuon et st aeed o
static electricity in many 15 cases. The electrical conductivity of the

surface is akrumsired12vdel] prfefarabl s wi t thrnea-tapge et rfucamrEd12 to
104 Q™. In order to inpart electrical conductivity, a resin having
el ectrical esarduet iaH ta) ¢myr hea Usednfloctitie 18Qeel dotmicshloredmitint i ve
| ayer, such as an electrically conductive resin conprising a thernoplastic
resin and eadeen dfl atle wasel bayeircal |y conductive inorganic bul king
agent, electrically conductive fibers and the |ike. Qherw se, an
antistatic agentTtmysheetisefi €be phesent invention preferably has
electrical conductivity on at least one side to be in
contact with an electronic componenit. The sheet of the
10 present invention is not necessarily electrically
conductive depending upon the type of the electronic
component to be stored, but the sheet is preferably
electrically conductive so as to prevent breakout of
electronic components due to static electricity in many
15 cases. The electrical conductivity of the surface is at
most 10 Q/[0, preferably within a range of from 10*? to
10 /0.
In order to impart electrical conductivity, a resin
having electrical conductivity may be used for the
30 electrical conductive layer, such as an electrically
conductive resin comprising a thermoplastic resin and
carbon black, an electrically conductive inorganic
bulking agent, electrically conductive fibers and the

like. Otherwise, an antistatic agent may be used for the

25 surface or used together with the electrically conductive

resin.

A thermoplastic resin may be used for the sheet of



25 surface or used together with the electrically conductive resin. A
thernopl astic resin may be used for the sheet of 1 4 JAN 2005 4 LQqAszﬁ
present invention. The thernoplastic resin may, for exanple, be

pol yvinyl chloride resin, a polyester resin, a polystyrene resin, an ABS
resin, a polypropylene resin, a polyethylene resin, a polyphenyl ene ether
resin or a 5 polycarbonate resin, or a cépolyner made mainly of styrene,
ethyl ene, propylene, vinyl chloride or the like, and they may be used

al one or intbenbresendén. ivmgnthian. The wanedlasidtiesapemayondiarn uti on
conprising a surface layer, a base layer and a surface |ayer for 10
exanpl e, itexsmpadssi blee & ®dlamimatle @I}D{@éi@ﬁt regginsa Polvsisdiea resim, in
order to obtain electrical conductivity, an electrically conductive filler
such as car®opobiatkxersn rasiirst &t cARBYenesia. peopesybngpailensudtessn a

pl asticizer, a reinforcing agent, or a flatting agent or 15 an inorganic
filler may dbepaduedhad efife ressidalr equp b¥phenylangeehbgrot 9sridcexsiag t he
above-descri bed thernoplastic resin into a sheet, a known extrusion or

cal enderi ngPEhY CareON@EENPISS Libe Jiem | oPRALYBAY Racdeommintlye ofheet into
mul ti-layer, various neans may be enpl oyed 20 such_as a feed bl ock nethod
by means of SEYBEGEal ©tétlanfer PLWPRE - ndhNY bl aNARLREE &Fd tIP xdt)fisi on

| am nating nethod, a dry _|am nating nmethod, and gravure coating,
and they may be used alone or in combination. Further,

in a case of a multi-layer constitution comprising a
surface layer, a base layer and a surface layer for
10 example, it is possible to laminate different resins. To
such a resin, in order to obtain electrical conductivity,
an electrically conductive filler such as carbon black,
an antistatic agent, a processing aid such as a
plasticizer, a reinforcing agent, or a flatting agent or
15 an inorganic filler may be added as the case reqguires.
As a method of processing the above-described
thermoplastic resin into a sheet, a known extrusion or
calendering may, for example, be mentioned, and to form
the sheet into multi-layer, various means may be employed
20 such as a feed block method by means of a plural
extruders, a multi-manifold method and an extrusion
laminating method, a dry laminating methed and gravure
coating.
The sheet may be formed to be embossed by means of a
25 forming method such as air-pressure forming, wvacuum
forming or hot plate forming to obtain an embossed

carrier tape.



The sheet may be fornmed to be enbossed by neans of a 25 form ng nethod
such as air-pressure formng, vacuum formng or hot plate formng tl,o N 2005
obtain an enbossed carrier tape. 1 4 JAN 2005 5 Now, the present1 JA
invention will be explained in further detail with reference to Exanples.
EXAMPLE 1 Parilite L-1225 (manufactured by Teijin Chemicals 5 Ltd.) which
is a polycarbonate resin (referred to sibply as PCin Table 1) and 20 wt %
of Denka Bl ack granules (acetylene black manufactured by Denkji Kagaku
Kogyo K. K. ) whidetv.i sshearbossehacknvestépreditd Semshpladramlim Table 1)
were prelimnarily kneaded and pelletized by nmeans of 10 a 050 nm vent type
bi axi al ext fus&hetro dstitadi n vakh-h ef @Ee¥erae| §OcBRaUPLege resin conmpound.
Using said electrically conductive resin conpound, and using a 4>55 nm
extruder (LEBAMPLEadd a T-die having a width of 500 nm a sheet having a
t hi ckness of 300 p. mwas obtained. 15 Further, said sheet was s]it into a
width of 24 nm tRnlobteilr b2 enbeasudachnreer bvafeiidvt rdretiseket size of
12 mfm x 15 mm x 5.5 mm and having a wdth of 24 nmby neans of a carrier
tape for®i ngtiadhivhe qrand attee B BYLORDE: FESERANPEL S TAE £ FRREY | ayer
resin, Panlite L-1225 (nmanufactured bg%Teijin Chem cals Ltd.) which is a

as PC in Table 1) and 20 w of Denka Black granules
(acetylene black manufactured by Denki Kagaku Kogyo K.K.)
which is carbon black (referred to simply as CB in Table
1) were preliminarily kneaded and pelletized by means of

10 a ¢50 mm vent type biaxial extruder to obtain an
electrically conductive resin compound. Using said
electrically conductive resin compound, and using a ¢ 65
mm extruder (L/D=28) and a T-die having a width of 500 mm,
a sheet having a thickness of 300 pm was obtained.

15 Further, said sheet was slit into a width of 24 mm to
obtain an embossed carrier tape having a pocket size of
12 mm X 15 mm X 5.5 mm and having a width of 24 mm by
means of a carrier tape forming machine manufactured by
EDG.

20 EXAMPLE 2

As a surface layer resin, Panlite L-1225

(manufactured by Teijin Chemicals Ltd.) which is a
polycarbonate resin and 12 wt% of Ketjenblack EC
{(manufactured by LION AKZO CO., LTD.) which is a carbon

25 Dblack were preliminarily kneaded and pelletized by means
of a ¢50 mm vent type biaxial extruder to obtain an

electrically conductive resin compound. Using said



pol ycarbonate resin and 12 wt % of Ketjenblack EC (manufactured by LION
AKZO CO., LTD.) which is a carbon 25 black were prelimnarily kn?qdﬁﬂxnmﬂ
pelletized by neans of a 050 mm vent type biaxial extruder to obtain an

el ectrically conductive resin conpound. Using said 1 4 JAN 2005 6
electrically conductive resin conpound and an ABS resin Techno ABS YT- 346
(manuf actured by TECHNOPOLYMER) for a sheet base |ayer, by neans of a feed
bl ock method using a ~65 mm extruder (L/D=28), a 040 mm extruder (L/D=26)
5 and a T- died daadiing ld wickndwft 500 nesim chmpeundyendshaePBShaAdESIg a t ot al
t hi ckness of 200 pm and a thickness of each electrically conductive resin
conposi ti on Teayero GBS 3T i Matmait feaedredisbrgTEGHYOSREAMERAN & dssed
carrier tape was obtained in the same manner as in 10 Exanple 1. @ EXAWVPLE 3
A sheet and swreeantessed asrr. evy tepenserf abfapdebloch Medhoshdls¥ithe? as
in Exanple 1 except that a polyethylene terephthalate resin (referred to
sinply as 156PEfmi extahlderl)(lwas-2ked.a BXANPRE 44 rudese- (Ia4lr2 Gheet
havi ng a thickness of 400 tun and a thickness of each electrically
conducti ve resi m Tahpodiavions | ayeidek @b pAPway. obt &hwesilnviate HRfEE 20
manner as in Exanple 2 except that as a surface layer resin, an

el ectrical | yhaoumduct itvetalesiini clonpeandf oBPAi Hadand a thickness of

each electrically conductive resin composition layer of
30 pm was obtained. Using said sheet, an embossed
carrier tape was obtained in the same manner as in
10 Example 1.
EXAMPLE 3
A sheet and an embossed carrier tape were obtained
in the same manner as in Example 1 except that a
polyethylene terephthalate resin (referred to simply as
15 PET in Table 1) was used.
EXAMPLE 4
2 three-layer sheet having a thickness of 400 pm and
a thickness of each electrically conductive resin
composition layer of 30 um was obtained in the same
20 manner as in Example 2 except that as a surface layer
resin, an electrically conductive resin compound obtained
by preliminarily kneading and pelletizing Toyo Styrol
E640N (manufactured by TOYO STYRENE) which is a
polystyrene resin (referred to simply as PS in Table 1)
25  and 12 wt% of Ketjenblack EC {(manufactured by LION AKZO
CO., LTD.) by means of a ¢50 mm vent type biaxial

extruder was used. Using said sheet, an embossed carrier



by prelimnarily kneadi ng and pelletizing Toyo Styrol E640N (nmanufactured
by TOYO STYRENE) which is a polystyrene resin (referred to sinply as PSin
Table 1) 25 and 12 wt % of Ketjenbl ack EC (nmanufactured by LI ON AKAG JEON05
LTD.) by neans of a 050 nmvent type biaxial extruder was used. Using said
sheet, an enbossed carrier 1 4 JAN 2005 7 tape was obtained in the sane
manner as in Exanple 2. EXAMPLE 5 A sheet having a thickness of 500 um and
an enbossed carrier tape were obtained in the sane manner as in 5 Exanple
1 except thatzd®-JRX ¢pravhaat inednhly sBerkimarkagakis Kogybx#nKly @hich is a
styrene-net hyl nethacrylate copolyner resin (referred to sinply as M5 in
Tabl e 1) wasgxageds €OVPARATI VE EXAMPLE 1 10 Toyo Styrol E640N

(manuf actured by TOYO STYRENE) which is a polystyrene resin and 18 w % of

Ketj enbl ack EC fngRskachukesoby lrNIMARS &F 5000 wrdeapr elbaiseard |y
kneaded and pelletized by neans of a 050 mmvent type biaxial extruder to

obtain an elegtrisal typeonduet bealheesim wanpeums. nénsbéeetsand an
enbossed carrier tape were obtained in the same nanner as in Exanple 1

except tshatgsahgleonrpaexndpvashasedr-OMPARASH M2 FXAMPR EbR Beskeéet having a
t hi ckness of 500 um and an enbossed 20 carrier tape were obtained in the
same manner @B&ghakbu Kogyo K.K.) which is a styrene-methyl methacrylate
copolymer resin (referred to simply as MS in Table 1) was
used.
COMPARATIVE EXAMPLE 1
10 Toyo Styrol E640N (manufactured by TOYC STYRENE)
which is a polystyrene resin and 18 wt% of Ketjenblack EC
(manufactured by LION AKZO CO., LTD.) were preliminarily
kneaded and pelletized by means of a ¢ 50 mm vent type
biaxial extruder to obtain an electrically conductive
15 resin compound. A sheet and an embossed carrier tape
were obtained in the same manner as in Example 1 except
that said compound was used.
COMPARATIVE EXAMPLE 2
A sheet having a thickness of 500 um and an embossed
20 carrier tape were obtained in the same manner as in
Example 5 except that a styrene-methyl methacrylate
copolymer resin TP-SX (manufactured by Denki Kagaku Kogyo
K.K.) waz used.
COMPARATIVE EXAMPLE 3
25 A sheet and an embossed carrier tape were obtained

in the same manner as in Example 4 except that as a base

layer resin, a polystyrene resin Toyo Styrol HRM 20



Exanpl e 5 except that a styrene-nmethyl nethacrylate copolyner resin TP-SX
(manuf actured by Denki Kagaku Kogyo K. K. ) was used. COVPARATI VE EXAMPLE 3
25 A sheet and an enbossed carrier tape were obtained in the sartel ddhh

as in Exanple 4 except that as a base |ayer resin, a polystyrene resin
Toyo Styrol HRM 20 1 4 JAN 2005 8 (manufactured by TOYO STYRENE) was used.
COMPARATI VE EXAMPLE 4 A sheet and an enb®ssed carrier tape were obtai ned
in the sane manner as in Exanple 2 except that as a base 5 |layer resin, a
pol yst yr ene (rasiutabayar <& ol THIRM 20YRBBAUf essuneddby TOYO STYRENE) was
used. The tear strength of the obtained sheet was neasured in accordance
with JI S K- cOMZ8R3TIVEl BdraMEniossed carrier tape was subjected to a
tensile test by nmeans of an 10 autograph tensile test with a chuck space of
32 nmat a tendilshaat earod 40 embobredandriherevangatiesre rasiad isedr e
shown in Table 1. In Exanples, a strength of the carrier tape of at | east
60 N was obtia neéwd oser eemner GospanakkempEradpeaseptlShat s & esgsehan 50
N. Further, with respect to each of the enbossed carrier tapes of Exanples
and Conpar atliayer Bxanpl ess polystivgenestesdn 8abosStyo0 lpdtiketd0 was
carried out by using a nounting machine with a conponent nounting tact of
0.1 sec/ conpomentfadturedariyy €BOYP0STYRENE) was used.

The tear strength of the obtained sheet was measured
in accordance with JIS-K-7128-3, and the embossed carrier
tape was subjected to a tensile test by means of an

10 autograph tensile test with a chuck space of 32 mm at a
tensile rate of 10 cm/min, and the evaluation results are
shown in Table 1.

In Examples, a strength of the carrier tape of at

least 60 N was obtained, whereas in Comparative Examples,

15 it was less than 50 N. Further, with respect to each of
the embossed carrier tapes of Examples and Comparative
Examples, mounting test for emboss 100 pockets was
carried out by using a mounting machine with a component
mounting tact of 0.1 sec/component. In Examples, no

20 trouble arose such that the embossed carrier tape broke,
whereas in Comparative Examples, a trouble arose such

that the embossed carrier tape broke.



20 troubl e arose such that the enbossed carrier tape broke, whereas in
Conpar ati ve Exanples, a trouble arose such that the enbossed caryri dAN Qiipe
broke. 1 4 JAN 2005 9 Table 1 ItenBaseSurfaceSheet TearCarri er

t hi cknessstrengt ht ape | ayerl ayer strength (unit)(u M (N m) (N
1PC+CB300162109 2ABSPC+CB20014382 Exanpl es3PET + CB300137129

4ABSPS( E640N400126100 +CB 5M5( TP- URX) +CB50011764 1PS+CB3007842 2Ms (TP-S
+CB5008245 Conpar a- 3ABSPS( HRM 3006438 ti ne Exanpl es20) + +CB 4PS( HRMR20) PC +
CB2007235 | NRAKSIRI AL APPLI CABI LI TY A sheet for an enbossed carrier t ape

having a tear—s—strengih—ot—attpast—165—N+mas def'“c - K—F128-3
is useful for ﬁF&ﬁ‘spe=d|Eagging.sdﬁface Shee tet Carrier
layer layer thlckness strength tape
strength
(unit) (yrn) (N/mm) (N)
1 PC+CRB 300 162 109
2 ABS PC+CB 200 143 82
Examples 3 PET+CB 300 137 129
4 ABS PS{E640N 400 126 100
y +CB
5 MS (TP-URX) +CB 500 117 64
1 Ps+0CB 3040 78 42
Compara- 2 MS (TP-SX) +CB 500 82 45
tive 3 ABS PS (HRM- 300 64 38
Examples 20) +CB
4 {PS(HRM20) pC+cCB 200 72 35

INDUSTRIAL APPLICABILITY

A sheet for an embossed carrier tape having a tear
5 strength of at least 105 N/mm as defined in JIS-K-7128-3

is useful for high-speed mounting.



CLAIM5 1 4 JAN 2005 1. An enbossed carrier tape conprising a sheet having

at | east one enbossed pocket, wherein the sheet has a tear strength of at

| east 105 Nmm as defined in Japanese Industrial Standard K-7128-3 and

conprises at |east one thernoplastic resin other than a pol yphen ne

ether resin. 2. The enbossed carrier tﬁf‘f according to d ai H14I,JAN rein at
a

| east one surface of the sheet has a s ce resistance of at nost
1012c2,b. 3. The enbossed carrier tape according to Claim2, wherein the
sheet is a single-layer sheet. 4. The enmbossed carrier tape according to
Claim 2, E\ﬁé&é@"n the sheet is a nulti-layer sheet. 5. The enbossed carrier
t ape acco o Caim4, wherein the sheet has a base | aver and an
electrically conductive surface |ayer. 6. An enbossed carrier tape
conprising a sheet having at |east one enbossed pocket, wherein the sheet
conprisesia tHer moptested ¢REFACY hBaPa BEBBTEA}EE anghsesuladd s &fer

havi ng a surface resistance.o st ) o] hysi t he base
| ayer, an Sras a?rfeea? ?Srsé%%t o%%eg? Y}é%g%g§0é9ehl%%%%§sh§gg%ﬁgﬁﬁ1e
Japanese IgidusidirloStandpedsK-7088N2mm as defined in Japanese

Industrizl Standard K-7128-3 and comprises at least one

thermoplastic resin other than a polyphenylene ether resin.

2. The embossed carrier tape according to Claim 1,

wherein at least one surface of the sheet has a surface

resistance of at most 10%°Qi.

3. The embossed carrier tape according to Claim 2,

wherein the sheet is a single-layer sheet.

4. The embossed carrier tape according to Claim 2,

wherein the sheet is a multi-layer sheet.

5. The embossed carrier tape according to Claim 4,
wherein the sheet has a base laver and an electrically

conductive surface layer.

€. An embossed carrier tape comprising a sheet having at
least one embossed pocket, wherein the sheet comprises a
thermoplastic resin, has a base layer and a surface layer
having a surface resistance of at most 10*?Q/0 on both sides
of the base layer, and has a tear strength of at least 105

N/mm as defined the Japanese Industrial Standard K-7128-3.





