1 DESCRIPTION SHEET FOR AN EMBOSSED CARRI ER TAPE TECHNI CAL FI ELD The
present invention relates to a sheet for an 5 enbossed carrj e to be
used as a material for an enbossed-carrier tape for packadmmﬂﬂmﬂmﬂwmi p
conmponents, |1C or electronic conponents. BACKGROUND ART I nj :

vacuum forned trays, nagazines, 10 enbossed carrier tapes and*th&*l i ke are
used for packaging of e.g. chip conponents, IC and electronic conponents,

and particularly enbossed carrier tapes are wdely used W(Jlmwmuum Imﬁm of
conducting nmounting efficiently. Eﬂ)ﬁ%ﬁ?ﬂ’ff onponents be ted,
15 preci se and downsi zed in recent yeaﬁs,—-aﬁ%ﬁt he speed of pack@m@-ng and
nmounti ng of electronic %%qn O%PS%‘HTPC% J accordingly there
is such a problem that %e osg@?gyrr%?dgr tapes aF!rﬁeﬁﬁ keqf/bto break at the
tinme of highyg AD ing. 20 The present invention has been made to

over cone th% The present inventors have analyzed mechanism
of the breakout @ﬂeeaiﬁ&%éﬁ@ §ﬁ(fé#1€§.oﬁai3§|§a€@9 tBSadshestl Eorhaye found that

t he breakout is caused tear froma flange corner portion or a sprocket
hol e 5 embossed carrier tape to be used as a material for an

embossed 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




25 portion of an enbossed pocket. The present invention has been

acconpl i shed on the basis of this discovery. DI SCLOSURE OF THE | NVENTI ON 2
The present invention resides in a sheet* for an enbossed carrier tape
having a tear strength of at least 105 Nnmas defined in JIS (Japanese

I ndustrial Standard)-K-7128-3. 5 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
Now, the present invention will be epr ined in detail below The sheet of
the present invention has to have a strength of at |east 105 N mm as

defined in JI S l}elo%gel%ear s % lgrgégagg%/hgagl ]gg%)?r fgg\%ﬂgth of at

| east 115 N mm ess en the sheet

s used as alerhossed car # egaﬁeapf?avw Shest Lerehden Vot 0abl P8kt

tear-wi se froma spr ol e portion of froma f ange corner at the
upper porti qnyfy /45 1 Nerd hi skpesss of Thhgsshegi is not
particularly ﬁoln/nedé g asr%he tegré(%tresr’\gth (?lgsat l east 105 NNmm as
deflnedln 224 Slﬁ is preferably within a range of from0.1 to
3.0 mMm the total thic neSS|s 20 less than 0.1 mm the strength as a

packagi n9 CHiA MRIDE Por NEAmeEked P9F ti@ HovReradiai ned by forming the

sheet tends—to beTmadequate, and 17T Tt exceeds 3.0 nm formng such as
air-pressure fc"NBW&)tH@Q@ﬂ@%é@fnlﬂﬁeﬁtibﬁtwﬂlﬁtbe 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/mm,
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 less 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 as 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



forming tends to be difficult. 25 The structure is not particularly limted
and it may be a single-layer or a nulti-layer consisting of at |least two
layers. A'preferred structure is a single-layer one 3 entirely having

el ectrical conductivity. One having a base |ayer and having an
electrically conductive layer forned on at |east one surface is al so one
of preferred structures. Mst preferred,is a three-layer structure 5
havi ng an el ectrical conductive |ayer foPmed on both sides of the base

layer. The sheel,of, the, Preseilolpyenti og-RLeterably hase glechsiga

conductivity onat 1eas e’s - conta ronic

component . s Sheey. ol 1486,20: ReANLILOKERLESD, | B ARl ASCESSaLILY

el ectrically con I ve depen upon t the electronic

conponent tOf&%hééoéﬁdatbyéaﬁgeoﬁgegﬁr%éc@r?Eeéﬁgbyonﬁl%%tb&%%@ﬁ%ed

conductive so as to prevent breakout o el ectroni c conponéents due to

static el ectgiLhdyutds MoD SaSES-rdde; | gcthical15padustivbtyrafl the
surface is at nost 1012 Q/E]" preferably within a range of from 1012 to

104 SZ/"s | m&Gfieg 40 LIBattiehectbhaabteoBdust by thrmad &% bothavi ng
el ectrical conductivity may be used for the 20 electrical conductive |ayer,

such as an elpgésisal t¥e BOBAUTH¥E.resin conprising a thernoplastic resin
and carbon black, an electrically conductive inorganic
The sheet of the present invention preferably has

electrical conductivity on at least one side to be in
contact with an electronic component.. 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
10t Q/0O.

In order to impart electrical conductivity, a resin

having electrical conductivity may be used for the

20 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




bul ki ng agent, electrically conductive fibers and the |ike. O herw se, an
antistatic agent may be used for the 25 surface or used together with the
electrically conductive resin. A thernoplastic resin nay be used for the
sheet of 4 the present invention. The thernoplastic resin may, for
exanpl e, be a polyvinyl chloride resin, a polyester resin, a polystyrene
resin, an ABS resin, a polypropylene resin, a polyethylene resin, a

pol yphenyl ene ether resin or a 5 polycarﬂonate resin, or a copol yner nade
mai nly of l ene hloride or the like, and

t hey may bes%%%ggg?%%%pg?nyﬁhsghﬁ?%; D%HFH%£¥%3£??tl?nrﬁsﬁﬁs@agf gor
urface | ayer FIpiH0 BIaApPaiienre BBASArE FoThn fabs TS oo ns.
el ectri cal | v coamtery O F Fhei e, 2k aB s a s H AR LYERoEY s, 3B ugent.
2gent o 15 Bt rorcanienf; Ry BelxglehPiBE SRRt Bt Tl S

met hod ofs prosesshPgohheeaPauesdeser Lbe po&g@%%gﬁéaﬁth%iBE?!%finto a sheet,

a known extrusion or calendering may, for be nentioned, and to
form the sheefrénto 8bhjichayepropdieads FRaRS BRYReqemployed angych as

a feed bl ock nmethod by neans of a plural extruders, a multi-mnifo
met hod and agn@xthegi @8y 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 requires.

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 method and gravure
coating.

The sheet may be formed to be embossed by means of a

25 forming method such as air-pressure forming, vacuum

forming or hot plate forming to obtain an embossed

carrier tape.



| am nating nmethod, a dry |am nating nmethod and gravure coating. The sheet
may he fornmed to be enbossed by neans of a 25 form ng nethod such as
air-pressure foormng, vacuum form ng or hot plate formng to obtain an
enbossed carrier tape. 5 Now, the present invention will be explained in
further detail with reference to Exanples. EXAMPLE | Panlite L-1225
(manufactured by Teijin Chemcals 5 Ltd.% which is a polycarbonate resin
(referred to sinply as PCin Table 1) and 20 wt % of Denka Bl ack granul es

(acetyl ene bl ack manu tur nki , Kagak ogyo K. K.). i.ch is carbon
bl ack (referred 8w$i%% y §§%Eg¥iﬁ SBFé%glyH&gr%%bfgﬁﬁﬁ%ﬁ§¥?f§lkneaded and

pelletized byug§§g§ L+ 19,299 gggﬁgghcgyeg g&gﬁgﬁgsextruder to obtain an

el ectrically conductive resin co usi ng sal el'ectrically conductive
resin conpoupdyvafd ysing a 0 65 nm extruder (L/D=28) and a T-die having a
wi dth of 500 nm a sheet having a thickness of 300 ~i mwas obtained. 15

Further, said sheghiuas sliubosnlfafwadihialy 29 Widn Qidifban enbossed
f 12 mm X 15 X

carrier tape having a pocket size o 5 Mm™X 5.5 nm and having a
wi dth of 24 ﬂHBb% whHBaASiQf a2peaELhehohake FReLAhng LRehi e wmRnufiaghy ed by

EDG. 20 EXAMPLE

as PC in Table 1) and 20 wt% 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 um 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 black were preliminarily kneaded and pelletized by means
of a ¢50 mm vent type biaxial extruder to obtain an

electrically conductive resin compound. Using said



As a surface layer resin, Panlite L-1225 (manufactured by Teijin Chem cals
Ltd.) which is a polycarbonate resin and 12 wt % of Ketjenblack EC
(manufactured by LI ON AKZO CO., LTD.) which is a carbon 25 bl ack were
prelimnarily kneaded and pelletized by neans of a 0 50 mm vent type

bi axi al extruder to obtain an electrically conductive resin conpound.
Using said 6 electrically conductive resin conpound and an ABS resin
Techno ABS YT-346 (nmanufactured by TECHN®OPOLYMER) for a sheet base | ayer,
by means of a,fe d.blﬁgk netgodtusinﬁ a. 065 mm.e truger (§%E=28 +.a 040 mm
ext ruder (L/%éﬁgﬁr%ca Y ST are-havi hg®a wral R oF 580 “ni & thr&EFayer
sheet havin t ot thic ss_of 200 ~i m.and I f ach
electricalIygﬁgﬂﬁacg#§e9¢é§?§ i%ﬁﬁgé?ngﬁepaggr%gkﬂh§%gi§%i% sferigined.

Using said SQE?&t1$Qs§;£§g§§93bg?é%5ﬁé Lepg %@%dOBﬁékgeﬁekﬂo%h%si% granner

as in 10 Exanple - sheet and an enbossed carrier tape were
Cer opnt hal at & $odih ProTarTed TP S yF o8 40 BFEr i e AP A Ve ea
e A SPASL R haeLs LN shiets, oL M0CINE et
was obtai nednhfhih§eaS8ABal thickness of 200 um and a thickness of
each electrically conductive resin composition layer of
30 um 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
A three-layer sheet having a thickness of 400 um 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



20 manner as in Exanple 2 except that as a surface layer resin, an

electrically conductive resin conpound obtained 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
Ketj enbl ack EC (manufactured by LION AKZO CO., LTD.) by nmeans of a 050 mm
vent type biaxial extruder was used. Using said sheet, an enbossed carrier
7 tape was obtained in the same nmanner ds in Exanple 2. EXAMPLE 5 A sheet

havi ng a thi ckness_of 0.pm.and enbossed__carri er. tape re.obtained in
the same mnhEPCadein OB aHIRG & ChL.ERIS RArnre. i Satericeed by Denk
Kagaku KogyoE§ %E ich is a styrene-nethyl nethacrylate copolynmer resin
(referred to™Si y as Msin Table 1) was used. COVWARATI VE EXAMPLE | 10

T St | E640 f db . TY whi ch_ i I

Toye, SLyrol EeA0Y At fetisgd D100 SRl Wl clkd 7 BdhasL g ene

‘8’.‘” e prelim Bg&kkér 'E%?%P'%@r%”@ilof&%'ih%rd' zed Ry g‘”a?:{és m%.fnf%ro 20 ygn vent type
iaxial extruder to o ain an electrical y conauctil ve resin COﬁpOUﬂd. A

SEQeet and; angeohassed %?{E_%'g%r th%lEeTg‘N%h% C{%%@u’f%%\%ﬁe@%\f%}{vig””er as in
anple 1 except™ that said conpound was used. ARATI VE LE 2

Kagaku 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 TOYO 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 nm 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.) was 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



A sheet having a thickness of 500 ~imand an enbossed 20 carrier tape were
obtained in the sane manner as in Exanple 5 except that a styrene-nethyl
net hacryl ate copolyner resin TP-SX (nmanufactured by Denki Kagaku Kogyo

K. K ) was used. COVPARATI VE EXAMPLE 3 25 A sheet and an enbossed carrier
tape were obtained in the same manner as in Exanple 4 except that as a
base Ilayer resin, a polystyrene resin Téyo Styrol HRM 20 8 (manufactured
by TOYO STYRENE) was used. COVPARATI VE EXAMPLE 4 A sheet and an enbossed

carrier tape(rﬁ(é{gfggéﬂggdbaykg?&ge WHEN?ZH‘QSE@%SE” Exanpl e 2 except that

as a base 5'layer resin, yst%rene sin Styrol HRM 20

(manuf act ur fQ’Y T, s used. The tear strength of the obtained
sheet was rreeéabsl\gj%/% ﬁl§a%{cor a%\(lz\% with JIS-K-7128-3, and the enbossed

carrier tape wag §HQJﬁ§g§ﬁé LR @m%sgggaecgmeﬁ}y tgg)%n%ve%fe %%&%QL{%L&E ogr aph

tensile test with a ¢ space o mmat a tensile rat m m n,

and the evalyatd i $48dll han@EL aSNOMNEL SRRl & dxcbBrEXAOR! 88 a@p3lengt h
of the carrier tape of at |east 60 N was obtai ned, whereas I n Conparative

Exanpl esg 1fa3iérVh?ésir?ﬁ%"ﬁ@ﬂy@@y%n&“fé@?bT%BhSE%?B@ChRMOZQaCh of the
enbossed carrier tapes of Exanpl es and Conparative anpl es, nounting test
for enboss 1Qfkmofket Sra@Sby TOYO STYRENE) 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.



carried out by using a nounting nmachine with a conponent nounting tact of
0.1 sec/conponent. In Exanples, no 20 trouble arose such that the enbossed
carrier tape broke, whereas in Conparative Exanples, a trouble arose such
that the enbossed carrier tape broke. 9 Table 1

| t enBaseSur f aceSheet Tear Carrier |ayerlayerthicknessstrengthtape strength
(unit)(1-t M(N (N 1PC+CB300162109 2ABSPC+CB20014382 Exanpl es3PET +
CB300137129 4ABSPS( E640N400126100 +CB 5 (TP- URX) +CB50011764
1PS+CBBOO784% ég%( P- SX) + CB5008245 Conpara- tive3ABSPS(HRM 3006438

Exanpl es20) + #EB%4 S(HRMRO) PC + CB2007235 | NDUSTRI AL _APPLI CABI LI TY A sheet

for an enbossedreairi erf tape havi ng aftear Slsdatengt h véaat |leasirdid N mm
as defined in JI S-K-7128- ase urtace thickness strength tape
layer layer
strength
(unit) (. m) (N/mm) ()
1 PC+CB 300 162 109
2 ABS | pc+cB 200 143 82
Examples 73 PET+CB 300 137 129
4 ABS PS(E640N 400 126 100
) +CB
5 MS (TP-URX) +CB 500 117 64
1 PS+CB 300 78 42
o 2 MS (TP-SX) +CB 500 82 45
t‘ijgzara 3 ABS PS (HRM- 300 64 38
Examples 20) +CB
4 |PS (HRM20) pC+CB 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.



is useful for high-speed nounting. 10 CLAIMS 1. A sheet for an enbossed
carrier tape having a tear strength of at least 105 NNmm as defined in
JIS-K-7128-3. - 2. The sheet according to Claim1, which has a surface 5.
resi stance of at |east one surface of at nost 1012 Q. 3. The sheet
according to Caim?2, which is a single- |layer sheet. 4. The sheet
according to Caim2, whichis a nmulti- |ayer sheet. 10 5. The sheet
according to Caim4, which has a base 1Ioayer and an electrically
conductive surface layer. 6. The she%ﬁrdi ng to any one of Clains 1 to
5, which uses a thernoplastic resin. =+ heet for an enbossed carrier

tape which uses a 18 Lbetnpplastie Lesin, whiigh hasahase ] ayer, and a
g a &°5F at st No

surface |ayer havin surface resistanc N both

sides of the pase [AYEE, AN fehoBag Amt §87 ge$i HEeROLR G sak-H4agL 3105
%ﬁlngagl § A 8 %n en% g whi ch

N mm as defined i ossed carrier tape iC

conprises the shegt 20-88 debbRAIngNtBdN¥1806 Af, WAITE nhd @ Gurface

5 resistance of at least one surface of at most 10 Q/[].
3. The sheet according to Claim 2, which is a single-
layer sheet.

4. The sheet according to Claim 2, which is a multi-
layer sheet.

10 5. The sheet according to Claim 4, which has a base
layer and an electrically conductive surface layer.
6. The sheet according to any one of Claims 1 to 5,
which uses a thermoplastic resin.
7. A sheet for an embossed carrier tape which uses a

15 thermoplastic resin, which 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 which has a tear
strength of at least 105 N/mm as defined in JIS-K-7128-3.
8. An embossed carrier tape which comprises the sheet

20 as defined in any one of Claims 1 to 7.



