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1 " TITLE M%G@mm

: TRANSPORTATI ON AND SEALED STRUCTURE EOé% FI ELD OF THE

I NVENTION 5 The present invention relates to ver tape for
sealing a carrier tape which is enployed to individually pack smal
items (hereinafter also referred to as "chi ps") such as snal

el ectronic parts w thout causing thgmto contact each other and hence
used in the 10 storage, transportation and autonatic takeout of the

chi ps. Moreover, the present invention relates to a seal ed structure
in which use is made of the above cover LITLE t gpe. 15

BACKGROUND OF THE | NVENTI ON recent years, the novenent toward
m ni aturi zi ng COVERBARE fiOR E&FPSW EON ANR SEALEBaSTRUFEIRFhY
integrated circuits into chips is rapid. ccordingly, vari ous

met hods whi ch enabl e sinultaneously carrying out 20 t he storage,

transportation and autonmatic takﬁﬁtlfpf chi S gave been proposed, of
whi ch the tape carrier J+s£¥%3§§dEQE%§L8§ing-the nost

prom si ng. 5

The present invention relates to a cover tape for
sealing a carrier tape which is emploved to individually
pack small items (hereinafter also referred to as
*chips*) such as small electronic parts without causing
them to contact each other and hence used in the
10 storage, transportation and automatic takeout of the
chips. Moreover, the present invention relates to a
sealed structure in which use is made of the above cover

tape.

15 BACKGROUND OF THE INVENTION
In recent years, the movement toward miniaturizing
electronic parts such as resistors, capacitors and |
integrated circuits into chips is rapid. Accordingly,
various methods which enable simultaneously carrying out
20 the storage, transportation and automatic takeout of
chips have been proposed, of which the tape carrier
method is regarded as being the most promising.
The conventional tape carrier method is classified
into the method in which a substrate furnished with

25 through holes is used as the carrier tape and the method



The conventional tape carrier nethod is classified Into the nethod in
P which a substrate furnished with 25 t hrough holes is used as the carrier
tape and the net hod in which a substrate furnished with
recessed parts is used as the carrier tape. In the nmethod in
whi ch use is nade of a carrier tape furnished with through holes, a
carrier tape 5 conposed of, for exanple, a thick strip of paper is
furnished with a nultiplicity of through2hol es at given i nterval s by
punchi ng or other neans to thereby provide accommodati ng parts.
Separately, the ioamhieh aagebstxrate futnishahedth rbhcassnd tpapitscisy of
feeding holes. A 10 bottomtape is stuck to one side surface of the
carrier t apesedaiag thul tdamtiegt tepec parts or other chips are
accomodated in the accommbdating parts. Thereafter, t he ot her side
surface of the carri ém thpemeshddhimahédh use ig made ebHwercaragerso that the
chips are sealed in the 15 accommpdating parts. In the nethod
i n which a substbanee flgnpshéd it fhrough reelessed parrien $agepl oyed as the
carrier tape, use is made of a carrier tape produced by furnishing a
5 composed of, for example, a thick strip of paper is
furnished with a multiplicity of through holes at given
intervals by punching or other means to thereby provide
accommodating péfts. Separately, the carrier tape is
furnished with a multiplicity of feeding holes. A
‘10 Dbottom tape is stuck to one side surface of the carrier
tape, and small electronic parts or other chips are
accommodated in the accommodating parts. Thereafter,
the other side surface of the carrier tape is laminated
with a cover tape so that the chips are sealed in the
15 accommodating parts.
In the method in which a substrate furnished with
recessed parts is employed as the carrier tape, use is
made of a carrier tape produced by furnishing a
stripform plastic tape with a multiplicity of recessed
20 parts at given intervals to thereby provide
accommodating parts and further furnishing the strip-
form plastic tape with a multiplicity of feeding holes.

Small electronic parts or other chips are accommodated

in the accommodating parts, and, thereafter, the carrier



sfripforn1p|astic tape with a multiplicity of recessed 20 parts at given

“intervals to thereby provide accommodati ng parts and further
furni shing the strip- formplastic tape with a multiplicity of feeding
hol es. Smal | el ectronic parts or other chips are accommodat ed in
t he accommodating parts, and, thereafter, the carrier t ape
Is lamnated with a cover tape so that the chips are sealed in the
accommodati ng parts. In both tfe above nmet hods, use i s made of
t he cover tape. A tape conprising a tape-shaped substrate and 5
adhesi ve | ayer s tdipepasetiamindizidh wdthes adwng thpe so thdtendiehwhipsdi recti on
on one side of the tape-shaped substrate is used as the above cover

tape. The tape- are seshe@eth silissbrcepemodattionpesetsof , for exanpl e,
pol yet hyl ene terephthal ate, polyethyl ene, polypropylene, 10 polystyrene,
pol yvinyl chloride, dnnkbth the mbovenwathods, useThe wade afi itheakover

gener al - pur pose acrylic, polyester or rubber pressure sensitive
adhesi ve is usedape.t ha by ecomprisinbiesitape-Ghaphd substiratendndt he carrier
t-ape furnished Wi th recessed parts is conposed of, for exanple, 15

pol ystyrene, 5a pethesiveohayers stilspeead| at it ¢dges aleng the

lengthwise direction on one side of the tape-shaped
substrate is used as the above cover tape. The tape-
shaped- substrate is composed of, for example,
polyethylene terephthalate, polyethylene, polypropylene,

10 polystyrene, polyvinyl chloride, a nylon or an ionomer.
The conventional general-purpose acrylic, polyester or
rubber pressure sensitive adhesive is used as the above
adhesive. On the other hand, the carrier tape furnished
with recessed parts is composed of, for example,

15 polystyrene, a polycarbonate, polyvinyl chloride or an
amorphous polyethylene terephthalate.

However, the use of the above conventional cover
tape and carr;er tape encounters the problems that the
lifting and separation (wrinkle) of the cover tape from

20 the carrier tape occurs during the transportation
thereof, depending on the circumstance experienced
during the transportation and that the peeling of the
cover tape from the carrier tape after the
transportation causes adhesive transfer (adhesive

25 residue) onto the carrier tape side.



anor phous pol yet hyl ene terepht hal ate. However, the use of the
-above conventional cover tape and carrier tape encounters the

probl ens that the lifting and separation (winkle) of the cover tape
from 20 the carrier tape occurs during the transportation t her eof
dependi ng on the circunstance experienced during the transportation
and that the peeling of the cover tgpe fromthe carrier tape after

t he transportation causes adhesive Transfer (adhesive 25 residue)
onto the carrier tape side. 4

Il lustratively, the cdldnstupeivalyd, cihei epverpmpmpnd carrize expesmdyt 0
hi gh tenperatures such as 50[err] C or above, occasionally, 70[err]C
or above during thfe egpagsdore diiiabn temperaturdsheushnaer5@AC or dhevseea. | n
this high tenperature 5 at nosphere, the polystyrene tape generally used
as the car racsasigpallne i HI0S by albens dtinGnthactmdsporhantion in  the
shrinkage ratio of polyethyl ene terephthal ate general ly enpl oyed as a
substrate of covdhe §yBreE ¢r Pp the seyr |Txdhisohighttempemaitnkege rati o
difference ocgurs 10 _between the cover tape and the carrier tape.

Ther ef or e, SHOSPBOER- t iR PodYFhYESRR SRPahgeprtativ asedape thelifted

carrier tape shrinks by about 2%. On the other hand,
the shrinkage ratio of polyethylene terephthalate
generally employea as a substrate of cover tape is 0.1%
or less, so that a shrinkage ratio difference occurs

10 Dbetween the cover tape and the carrier tape. Therefore,
the cover tape is in excess and the cover tape is lifted
from the carrier tape so that the cover tape and the
carrier tape are separated from each other.

The above problem would be solved by increasing the

15 Dbonding strength of the adhesive layer of the cover
tape. However, the increase of the bonding strength
invites the problem that adhesive residue occurs on the
carrier tape when use is made of a carrier tape with
relatively high polarity, such as a polycarbonate,

20 polyvinyl chloride or an amorphous polyethylene
terephthalate. When the adhesive remains on the carrier
tape, conveyance failure occurs at the time of chip
mounting, and the adhesive sticks to the takeup machine
to thereby disenable smooth winding operation at the

25 time of winding the carrier tape after use. Further,



fromthe carrier tape so that the cover tape and the carrier tape are
*separ ated from each other. The above probl em woul d be sol ved by
increasing the 15 bonding strength of the adhesive | ayer of the cover
tape. However, the increase of the bonding strength invites the
probl em t hat adhesi ve resi due occurs on the carrier tape when use is
made of a carrier tape with relativgly hi gh polarity, such as a

pol ycarbonate, 20 polyvinyl chloride or“an anorphous pol yethyl ene
terephthal ate. Wen the adhesive remains on the carrier t ape,
conveyance fai | utBegecis sthe dilsadvaneags tdisitpthe carmimmitopg, camgot he
adhesi ve sticks to the takeup machine . to thereby disenable snpoth

wi ndi ng operati oReafe¢¥eled®s5 tine of winding the carrier tape after use.
Furt her, . 5 there is the

di sadvant age that t heTRariTEsntozsehayneenducted gutenging ead The
I nventors have cqQnducted extensive,and | intensive studies with a view
toward sol vi ng t ABtERSYEe sWdiegpritR a ey teward sqkvimgstheembswrind t hat

t he above groggens can be solved by enpl oying a specified silicone
pressure sensyti PEORHFESi v & £6ASLFt Uite Nafebaghetqund that the above

problems can be solved by employing a specified silicone
pressure sensitive adhesive to constitute the adhesive
layer of the cover tape. The present invention has been
completed on the basis of this finding.

10 Japanese Patent No. 2,500,879 discloses a cover
tape using a silicone pressure sensitive adhesive.
However, the patent does not disclose the silicone
pressure sensitive adhesive containing a phenyl group as
required in the present invention.

15 Further, when the polydimethylsiloxane pressure
sensitive adhesive described in Japanese Patent No.
2,500,879 is used on the cover tape, it has been
inevitable to apply an expensive release agent such as a
fluorosiloxane release agent to the cover tape. If the

20 ordinary release agent is used, large unwinding force is
required at the time of sealing the same to the carrier
tape to thereby increase the load on the sealing

apparatus.

25 OBJECT OF THE INVENTION



| ayer of the cover tape. The present invention has been - . conpl eted on

“the basis of this finding. 10 Japanese Patent No. 2,500, 879
di scl oses a cover tape using a silicone pressure sensitive adhesive.
However, the patent does not disclose the silicone pressure sensitive
adhesi ve containing a phenyl group as required in the present
I nvention. 15 Furt her, when the | ydi met hyl si | oxane pressure
sensitive adhesive described in Japanese Patent No. 2,500,879 is used
on the cover tape, it has been inevitable to apply an expensive

rel ease agent such asThe present| ipvestiaxias betrawsieqdaekingothdie cover
tape. If the 20 ordinary release agent is used, large unwi nding force is
requi red at the eba¥e@riggaprkginte agaante tHee chimstepbliect of e t o

thereby increase the |oad on the sealing | appar at us. 25
OBJECT OF THE | NWERFexy invention is to avoid the lifting/separation @f
The present invention has been nmade taking the above prior art into

account. The fir&heopperst t@pet fgom the gazrinr tapenthich is tavsrdiky the
liftinglsepaﬁ?tigndgéference in thermal shrinkage ratio when a
polystyrene carrier tape is used. The second object of
the present invention is to avoid the adhesive residue
occurring on the carrier tape when a carrier tape with
relatively high polarity, such as a polycarbonate, a
10 polyvinyl chloride or an amorphous polyethylene
terephthalate tape is used. A further object of the
present invention is to ensure small unwinding force,
irrespective of the type of release agent emploved, so

that the load on sealing apparatus is reduced and

15 sealing operation can be efficiently performed.

SUMMARY OF THE INVENTION
The cover tape for chip transport;tion according to
the present invention is one stuck to a surface of a
20 carrier tape which has parts for accommodating chips
formed intermittently in its lengthwise direction, to
thereby seal the chip accommodating parts, wherein said
cover tape comprises a tape-shaped substrate and

pressure sensitive adhesive parts superimposed on one

25 surface of the tape-shaped substrate so that the



the cover tape fromthe carrier tape which is caused by 5 a difference in

‘thermal shrinkage ratio when a pol ystyrene carrier tape is used. The
second obj ect of the present invention is to avoid the adhesive

resi due occurring on the carrier tape when a carrier tape with
relatively high polarity, such as a polycarbonate, a 10 polyvinyl

chl oride or an anorphous pol yet hyl ene terephthal ate tape is used. A
further object of the pr esent inventfon is to ensure snal | unwi ndi ng
force, irrespective of the type of release agent enployed, so

that the I'oad onmesking sepHtdvesadbesbrhigeotando Ast faewl thg epHpati on
can be efficiently perforned. . SUMWARY OF THE

| NVENTI ON accommpdatingeparsse for chip transportation according to

the present invention is one stuck to a surface of a 20 carrier tape

whi ch has parts for a&bentbeie inngsshrpssensitivieomdbedsive graritstently in its
| engt hwi se direction, to _thereby seal the chip accommodating parts,
wher ei n said compg¥aing oS iddepne seressurgy #ephipitve aadhesivtcand
priessure sensitive adhesive parts suPerinposed on one 25 surface of the
t ape- shaped s%bsﬁrﬁﬁélé’ék%%taqeﬁé (C) capable of crosslinking

therewith,
the above silicone pressure sensitive adhesive
cdmprising:
(A) a silicone resin component and
10 (B) a silicone rubber component with a structure
represented by the formula:
]l{1 ‘(1 ll{m Fn R3
X—?i O-?{ v O-Fi?“ 0-§i.“-0-$i-Y
RPL Rixl R7, L ®YU; R
15 wherein R!, R2, R3 and R4 may be identical with or
- aifferent from .each other and represent a methyl group,
an ethyl group or a propyl group:;
either of X and Y represents a hydroxyl group and
the other represents a hydroxyl group, hydrogen or an
20 alkyl group having 1 to 13 carbon atoms;
each of R}, R®, R®, R1', R®' and R®' independently
represents a phenyl group, an alkyl group having 1 to 13

carbon atoms, CF3CH2CHz- or a vinyl group, provided that



. .

. accommodati ng parts,

pressure sensitive adhesive parts do not face the chip

t he above pressure sensitive adhesive parts

conprising a silicone pressure sensitive adhesive and a 5 crosslinking
agent (C) capable of crosslinking t herew t h, t he above
silicone pressure sensitive adhesive conpri si ng: (A

silicone resin conponent and 10

with a structure represented by th& fornula: [err] 15

wherein Rerr],

Rlerr], Rerr] and Rerr] nay be identical with or

different from eagh eidtebnands repr @sengn a RIS hyn' @h@URe' is a pReg{y DY

or a propyl

group; either of X and Y represents a hydroxyl

a

B) a silicone rubber conponent

group
gr oup

and t he ot hffourephasRnNis Prduehtoiyl agratin diydr ege’n akol@Npe20 al kyl
group having 1 to 13 carbon atons; each of Rlerr], Rerr],
Rlerr], Rerr], Riemdlsand Ehersym iofdgpernmien®ny R1', rRREpABSEM'S an@henyl

group, an al kyl

vi nyl

group having 1 to 13 carbon atons, CF3CH2CH2- or

group, provi deceddmabf x, y and z independently is an integer of 1

5

10

15

20

25

to 10.

In the present invention, it is preferred that the
pressure sensitive adhesive parts exhibit a probe tack
energy value of 2.0 x 103 to 1.0 x 101 N-m.

Further, in the cover tape for chip transportation
according to the present invention, it is preferred that
a substrate surface not furnished with the pressure
sensitive adhesive parts be furnished with a release
agent layer.

The sealed structure of the present invention
comprises:

a carrier tape having a plurality of parts for
accommodating chips formed intermittently in its
lengthwise direction,

a plurality of chips accommodated in the chip
accommodating parts, and

a cover tape for chip transportation capable of
sealing the chip accommodating parts,

wherein, this cover tape for chip transportation
being the above cover tape for chip transportation

according to the present invention.

a



8 at least one of Rerr], Rerr], Rerr], Rerr]" , Rerr]' and

-.Rerr]'" is a phenyl group which is present in aratio of 1 to 30 nol%
per 100 nol % of the sumof Rerr], Rerr], Rerr], Rerr]' , Rerr]'
and Rlerr]'; and each of x, y and z independently is an integer
of 1 5to lO0. In the present invention, it is preferred that
t he pressure sensitive adhesive par exhibit a probe tack ener gy
value of 2.0 x 10[err] to 1.0 x 10[err] N.m Further, in the

cover tape for chip transportation 10 according to the present invention,
it is preferred that The pregengbinventdopudeacribrsd abovei shaklles th t he

pressure sensitive adhesive parts be furnished with a rel ease

agent |ayer. avoiding The seppertin oft the efvemdapecfvom thwention 15
conpri ses: . acarrier tape having a plurality of parts for
accommodat i ng chfpsriexr hewel Whielhi1g aausedi hy |3 Jdifferenpenip Hiljeymal

di recti on, a plurality of chips accommobdated in the chip 20

accommodat i ng pafpsinkage ratio when a nodysEY¥eRR JodEiehi baRe difsp@edat i on

capabl e of seal ing the chip acconnodating parts, .
_ 5 Further, it enables avoiding the adhesive residue

occurring on the carrier tape when a carrier tape with
relatively high polarity, such as a polycarbonate, a
polyvinyl chloride or an amorphous polyetﬁYlene
terephthalate tape is used. Still further, it enables
10 ensuring small unwinding force, irrespective of the type
of release agent employed, so that the load on sealing
apparatus is reduced and sealing operation can be

efficiently performed.

15 BRIEF DESCRIPTION OF THE DRAWING
Figures 1 to 3 are partial sectional perspective
views of cover tapes for chip transportation according
to the present invention;
Fig. 4 is a schematic explanatory view of one form
20 of sealed structure of the present invention; and
Fig. 5 is a schematic explanatory view of another form

of sealed structure of the present invention.

DETAILED DESCRIPTION OF THE INVENTION



wherein, this cover tape for chip transportation bei ng the above
‘cover tape for chip transportation 25 according to the present invention.

9 ~ The present invention described above enables ~avoi ding the
separation of the cover tape fromthe carrier tape which is caused by
a difference in thermal shrinkage rati o when a polystyrene carrier

tape is used. 5 Further, it enables avoiﬂing the adhesive residue .
occurring on the carrier tape when a carfler tape with ~relatively high
polarity, such as a polycarbonate, a pol yvi nyl chloride or an _
anor phous polyethylenglhe cover rtapie farackin franispoytatiorStEiddorfliinghes, it
enables 10 ensuring small unwi nding force, irrespective of the type

of rel ease agent ‘&fpPsyeent svienstonhellbde Glesceibedigin detagppbebdwis i S

reduced and seal i ng_operation can be efficiently perforned. 15
BRI EF DESCRI PTI oml%b A NG embodiments pshgwnein thep d3awingparti al

| perspe views of cover tapes for chip transportation
Zgg's)lr ginﬁ.g P P (}Ihﬁh E°BresERe iER¥ e AR ntransp%rtatlon according to the

5 present invention is stuck to a surface of a carrier
tape, this carrier tape having parts for accommodating
chips formed intermittently in its lengthwise direction,
to thereby use it for sealing the chip accommodating
parts.

10 Figs. 1 to 3 are partial sectional perspective
views of some forms of cover tape for chip
transportation according to the present invention.

Figs. 4 and 5 show the mode of use of the cover tape
with the structure of Fig. 1.

15 Referring to Figs. 1 to 3, the cover tape for chip
transportation 10 according to the present invention
comprises tape-shaped substrate 1 and pressure sensitive
adhesive layer 2 superimposed on one-surface of the
tape-shaped substrate 1 at both edges along the

20 lengthwise direction thereof so that the pressure
sensitive adhesive layer 2 is exposed. Specifically,
the substrate 1 at both edges along the lengthwise
direction thereof may be furnished with stripes of the
pressure sensitive adhesive layer 2, as shown in Fig. 1.

25 Further, the substrate 1 at both edges along the



Fi g 4 is a schematic explanatory view of one form 20 of sealed

. structure of the present invention; and Fig. 5i1s a schematic
expl anatory vi ew of another form of seal ed structure of the present
i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
10 The cover tape for chip transportation according to
the present invention will be described ipn detail bel ow wth
reference to embodi nents shown in the drid i ngs. The cover tape for

chip transportation according to the 5 present invention is stuck to a
surface of a carlemgthwise dizpetid¢rnithesepfi say thpduraished partits f or

accommodat i ng chips fornmed intermttently in its |engthw se
direction, stoipéreradhyhgspressyns senglithye tadheasivp dayemibdatithg
parts. 10 Figs. 1 to 3 are partial sectional perspective

views of sone fonem-stickw partapeintnrposed between (thesgbrirves mf d&beor di ng
to the present invention. Figs. 4 and 5 show the node of use of the
cover tape prfssunh Sensibiveradhssipeglayer 25 as shown Rgt &ig.ng -t o

Figs. 1 to 3, the cover tape for chip
still further, the entire surface of one side of the

substrate 1 may be furnished with the pressure sensitive
adhesive layer 2, with non-sticky part 3 formed so as to
cover the mid portion of the pressure sensitive adhesive
layer 2, as shown in Fig. 3. The furnishing of the non-
10 sticky part 3 can be performed by applying a non-sticky
resin by coating and converting it into a film or by
separately preparing a non-sticky resin film and
applying it by lamination.
It is preferred that the tape-shaped substrate 1 be
15 transparent. The use of the transparent substrate
facilitates the identification of accommodated chips to
thereby enable reducing mounting errors.
VarJ:.ous synthetic resins can be used as the
material of the substrate 1. Preferred examples thereof
20 include an oriented polyethylene terephthalate (PET}, an
oriented polybutylene terephthalate (PBT), polyethylene
naphthalate (PEN), an oriented polypropylene (PP}, an
oriented polyamide, an oriented polyvinyl chloride
(PVC), polystyrene (PS}), a polycarbonate (PC)},

25 ©polyethylene (PE) and polyacrylonitrile (PAN}. Also,



transportation 10 according to the present invention conpri ses

't ape-shaped substrate 1 and pressure sensitive adhesi ve | ayer 2
superi nposed on one surface of the t ape- shaped substrate 1 at both
edges along the 20 | engt hwi se direction thereof so that the pressure
sensitive adhesive |layer 2 is exposed. Specifically, the substrate 1
at both edges al ong the | engthw se girection t hereof may be furnished
with stripes of the pressure sensi1#ve adhesive | ayer 2, as shown in
Fig. 1. 25 Further, the substrate 1 at both edges al ong the

| engt hwi se di r eclapinated efiiflmsaprepated Mimirettheséhcan be skeipas tHe t he
pressure sensitive adhesive |ayer 2, with non-sticky part 3 interposed
bet ween the stri pubstfatécl. Of phessbwe poiymerye adhedieneefayer 2, as
shown in Fig. 2. 5 Still further, the entire surface of one side of the
substrate 1 may Ppelvathylénal terephthalare PRI, samsortiented adhesi ve

| ayer 2, with non-sticky part 3 fornmed so as to cover the md portion
of the pressure PeA¥PREYEengitesephthalate 4PBT) 2andpalverhylenei g. 3. The
furnishing of _the non- 10 sticky part 3 can be perfornmed by applying a
non-sticky © PeBhRbalateABENY are espfrdediligprefenned anfthen or by

present invention.

The thickness of the substrate 1 is preferably in
the range of 6 to 200 um, still preferably, 10 to 100
.

10 An antistatic agent may be blended into the
substrate 1, or one surface or both surfaces of the
substrate 1 may be coated therewith.

In the use of the cover tape provided with no
antistatic treatment, the degree of static electricity

15 on peeling at the time of unwinding is so high that,
occasionally, the reliability of electronic parts has
been damaged. However, the above application of the
antis;atic treatment enables avoiding the damaging of
electronic parts by static electricity.

20 The pressure sensitive adhesive layer 2 is formed
on one surface of the substrate 1. Although the
thickness of the pressure sensitive adhesive layer 2 is
not particularly limited, it is preferably in the range
of, approximately, 5 to 50 um, still preferably, 10 to

25 30 um.



separately preparing a non-sticky resin film and applying it by
. | am nati on. It is preferred that the tape-shaped substrate 1 be
15 transparent. The use of the transparent substrate facilitates
the identification of accommobdated chips to t her eby enabl e reducing
mounting errors. Various synthetic resins can be used as the
material of the substrate 1. Preferred $§?nples t hereof 20 I ncl ude an
ori ented pol yet hyl ene terephthal ate (PET) ori ented pol ybutyl ene
terepht hal ate (PBT), polyethylene “napht hal ate (PEN), an oriented
pol ypropyl ene (PP), dfhe pressyreestasitpoley adhdeivarlayeredt ednpolsas @yl
chl ori de (PVQ), polystyrene (PS), a polycarbonate (PC), 25
polyethylene (PE?lhn@xpomwaésyren$$nsﬂu;VPP#§9eSlvﬁfﬂ@d a crosslinking

| am nated filns preparéd fromthese can be used as the
subst rate.1. O agentbiSle cporbheref cnesslinkirg therewigh) yiehé)dhave
terephthal ate (PET), an oriented . polybutylene terephthal ate (PBT) and
pol yet hyl ene  SShhbrenmipresspreNgengicivepadhedive soapeistng i (A) Ive

present invention, . .
silicone resin component and (B} a silicone rubber

component.

Silicone resins whose structural element is
selected from among R3S101/2, R2Si0, RSiO3;2 and SiOp
units (Rs each independently represent methyl, ethyl,

10 propyl, phenyl or vinyl) are used as the silicone resin
component (A} without any particular restrictiomn.

The silicone rubber component (B} has a structure
represented by the formula:

R[ R R N
X-% O-Fiu.O-ﬁjm 0-$ m—O-é-
15 Rl Ry| R7, | wrvl, (1)
wherein R!, R2, R3 and R%? may be identical with or
different from each other and represent a methyl group,
an ethyl group or a propyl group. Of these groups, a
20 methyl group and an ethyl group are preferred.

Either of X and Y represents a hydroxyl group and
the other represents a hydroxyl group, hydrogen or an
alkyl group having 1 to 13 carbon atoms. The alkyl

group is, for example, a methyl group or an ethyl group.



The thickness of the substrate 1 is preferably in the range of 6 to
. 200 pm still preferably, 10 to 100 [err]m 10 An antistatic
agent may be bl ended into the substrate 1, or one surface or both
surfaces of the substrate 1 nay be coated therewth. In
the use of the cover tape provided with no antistatic treatnent, the
degree of static electricity 15 on peeling at the tinme of unwinding is so
hi gh that, occasionally, the reIiéU%Iity of electronic parts has
been danaged. However, the above application of the antistatic
treat ment enabl emhai GitflildghsthendasB M RGAOY is a helmwedllogtéuparts by static
electricity. 20 The pressure sensitive adhesive layer 2 is forned
on one surface otohliensatish atctionaiovgbuk Between thbi sknbssnedf the
pressure sensitive adhesive layer 2 is not particularly limted, i
I's preferably inréSinréedigenent (ADfandphieoxibitehy rubbee SOmp@igdtn Sti l
preferably, 10 to 25 30 [err]m 13
The pressure sendgBii ver adeesiilécdmy erubbesorpmpementas (B) may | ¢cesiemser essur e
sensitive adhesive and a crosslinking

5 with each other.

t
|

Each of R, R®, RB, R}', R®' and R®' independently
represents a phenyl group, an alkyl group having 1 to 13
carbon atoms, CF3CH2CHz- or a vinyl group. The alkyl
group is, for example, a methyl group, an ethyl group or

10 a propyl group.

At least one of R, R®, RR, Rl', R™ and R®' is a
phenyl group. The phenyl group is present in a ratio of
1 to 30 mol%, preferably, 3 to 25 mol% and, still
preferably, 5 to 20 mol% per 100 mol% of the sum of R,

15 Rrm, RB, Rl', R®' and RR'. When the amount of phenyl
group present in the side chain of the silicone rubber
component {(B) is less than 1 mol%, the affinity thereof
with the silicone resin or long:chain alkyl resin
generally used as a release agent is so high that it may

20 occur that there is difficulty in the unwinding of the
tape from a wound body. On the other hand, when the
amount of phenyl group exceeds 30 mol%, the reactivity

between the silicone resin component (A) and the

silicone rubber component (B) is lowered, so that it may



~agent (C) capable of crosslinking therewith, the above si l'i cone

. pressure sensitive adhesive conprising (A) a 5 silicone resin conponent
and (B) a silicone rubber conponent . Silicone resins whose
structural element is selected fromanong Rerr]Sigerr], Rerr]S O
RSiJerr] and Sierr] units (Rs each independently represent nethyl,
ethyl, 10 propyl, phenyl or vinyl) ar sed as the silicone resin
conponent (A) w thout any particular restTiction. The silicone
rubber conponent (B) has a structure represented by the formila:
[err] 15 occur that the pressure sensitive adhesive(g$)ffers fromherein
Rlerr], Rlerr], Rerr] and Rlerr] may be identical wth or different
from each ot her cpkiesioy Sorage dnemffinieycyup, an ethyl group or
propyl group. O these groups, a 20 nethyl group and an et hyl oup are
preferred. @#W:o#tﬂ%rﬁlﬂeﬁe@'&ﬂe‘é%‘é $ta Iigpgtosye ‘gﬁ@grp and
the other represents a hydrox rouxp hydrogen or an al kyl group
having 1 to 13 cBfodHa uiéll'h'e"n‘érl a vERguFTedr - f ofheEmile, a net hyl

group or an ejthyl gr oup.
group is desirably present in a ratio of 0.01 to 10

mol%, preferably, 0.03 to 5 mol% and, still preferably,
0.05 to 3 mol% per 100 mol% of the sum of Rl, R®, RR-,

Rl', R®' and RA'. The vinyl group is used when the
functional group of the crosslinking agent (C) described
10 below is a hydroxyl group.
In the formula (I}, each of x, y and =z
independently is an integer of 1 to 10, preferably, 2 to
9.
When the silicone rubber component (B) has a vinyl
15 group as its functional group, a silicone component
having hydrogen at its both terminals can be used as the
crosslinking agent (C), which is the silicone component

represented by the formula:

R R
1 |

H+Si—O+ Si— H
i I

20 R aR



14 When at | east one of X and Y is a hydroxyl group,

. condensation reaction may occur between the silicone resi n conponent
(A) and the silicone rubber conponent (B), or the silicone rubber
conponents (B) may condense 5 wth each other. Each of
Rlerr], Rerr], Rerr], Rerr], Rerr]' and Rerr]"' independently
represents a phenyl group, an alkyl group having 1 to 13 car bon
atons, CF[err]CH err]CHerr] or a vinyl -oup. The al kyl group is,

for exanple, a nethyl group, an ethyl group or 10 a propyl group.

At | east one of wheréin HY each, ikflegeridenller répresdiftear ety dffeerp,]' IS a
phenyl group. The phenyl group is present in a ratio of 1 to 30 nol %
preferably, 3 toaRbetimyPogxmep sti&lpropyl gppebperaid vy iS5 ao Degddogfer 100
nol % of the sumof Rerr], 15 Rerr], Rerr], Rerr]', Rerr]' and

Rlerr]'. Wen tBetamunt of phenyl group present in the side chain
of the silicone rubber conponent (B) is less than 1 nmol% the
affinity thereof In\iheh usiee ofi the Ve sirasstiniing absnh. athg! resin

generally used as a release agent is so high that it may 20 occur that
there is diffd cuhyfrogen ronduatadanpdditien reactiqmydthr bhe avimihd body.
On the other hand, when the anount of phenyl group exceeds 30 nol %
the reactivity grouppef tden sifdcene dherr ssmporeyHpdiento( Mexghy t he

silicone rubber conponent (B) is |owered, so that it may .
increase the cohesive force of the pressure sensitive

adhesive. The addition reactioﬁ may be conducted in the
presence of a platinum catalyst in order to increase the
10 reaction rate.

Further, a crosslinked structure can be formed by
crosslinking the alkyl groups of the side chains of the
silicone resin component (A) and silicone rubber
component (B) with each other with the use of a peroxide

15 as the crosslinking agent (C). Examples of suitable
peroxides include benzoyl peroxide, di-t-butyl peroxide
and dicumyl peroxide. When these peroxides are
employed, heating is conducted at relatively high
temperatures such as about 120 to 180°C. Therefore, use

20 of a substrate with heat resistance is preferred.

The ratio of silicone resin component (A) to silicone
rubber component (B) (A/B, weight ratioc) is preferably
in the range of 70/30 to 30/70, still preferably, 60/40

to 50/50.



15 occur that the pressure sensitive adhesive suffers from

-cohesi ve force insufficiency. Further, it is preferred that at

| east one of Rerr], Rlerr], Rerr], Rerr]', Rerr]' and Rerr]' be a
vinyl group. The vinyl 5 group is desirably present in a ratio of 0.01 to
10 nmol % preferably, 0.03 to 5 nol % and, still preferably, 0. 05
to 3 nol % per 100 nol % of the sum of R[eté Rerr], Rerr], - Rerr]"
Rlerr]' and Rlerr]". The vinyl group is ed when the functional group
of the crosslinking agent (C) described 10 below is a hydroxyl group.

In the formula (1), e3bh ¥atiQ Oy‘- smweszlinking mdepsndentty sidiganent eger of
1 to 10, preferably, 2 to When the silicone rubber
conponent (B) ha%&egipi agpponent dMuﬁnésSillymcubbﬁalccgmsnta(B) | i cone
conponent havi ng hydr oggm_—n its both term nals can be used as the
crossl i nki ng agerfF ratind 1% |prefierabdpbnecthe rangerefresented by

the forml a: 0 01/!L00 . .
. o 10/100, still preferably, 0.1/100 to 5/100.
5 The silicone pressure sensitive adhesive can be
produced by the method in which the silicone resin
component {A) and the silicone rubber component (B} as
principal ingredients are simply blended together or the
method in which a dehydration condensation is conducted
10 between the terminal hydroxyl group (OH}) of the silicone
rubber and the hydroxyl group of the silicone resin in
the presence of a condensation catalyst. In the former
method, it may occur that the cohesive force at high
temperatures is poor. However, in the latter method,
15 the cohesive force can be increased by the dehydration
condensation.

The pressure sensitive adhesive layer 2 is formed
by coating the substrate 1 with a coating liquid for
pressure sensitive adhesive formation which contains the

20 silicone pressure sensitive adhesive comprising the
above components (A) and (B) and the crosslinking agent
{C}) and, thereafter, heating the coated substrate for a
short period of time.

This heating is performed at temperature preferably

25 ranging from 60 to 180°C, still preferably, 80 to 130°C



16 wherein Rs each independently represent a nethyl group, an
-ethyl group or a propyl group, and n is an integer of 3 to 20.

In the use of the above crosslinking agent, the 5 hydrogen conducts an
addition reaction with the vinyl group of the silicone rubber
conponent (B) to thereby I ncrease the cohesive force of the pressure
sensitive - adhesi ve. The addition r$gction may be conducted in the
presence of a platinumcatalyst in order*to increase the 10 reactjon
rate. Further, a crosslinked structure can be fornmed by

crossl i nki ng t he amdeylesgecimblypriefiersblle, (aitos 120°¢ hivr a dusatiewne resin
conponent (A) and silicone rubber _conponent (B) with each other with
the use of a perotiigh, dépewdinchenctbssheatking tagpataf@e, dgexamplis of
sui tabl e per oxi des include benzoyl peroxide, di-t-butyl peroxide

and di cunyl per oxiagges\Wivomtatesd Beboke dd smigy,.e preferanipt.oyedo Reminng is
conducted at relatively high t enperatures such as about 120 to

180[ err] C." Theref ore, Theeprolpe tHckaepabgy rvalueyofh the aabowss ipsieasueei s

preferred. The ratio of silicone resin conponent (A) to silicone
sensitive adhesive layer 2 is preferably in the range of

2.0 x 103 to 1.0 x 107! N-m, still preferably, 3.0 x 10-
3 to 5.0 x 1072 N-m and, especially preferably, 5.0 x 10-
3 to 3.0 x 102 N-m.
The probe tack energy value was determined in the
10 following manner. With the use of a device capable of
measuring the change with the passage of time of the
load applied to probe in the probe tack tester
stipulated in ASTM D 2979, the probe and a test specimen
were peeled from each other at a fixed rate to thereby
15 obtain a load curve. The area enclosed by the load
curve and the time axis (namely, distance axis) was
measured as the probe tack energy value.
When the probe tack eneééy value is less than 2.0 x
10-3 N-m, the adhesive strength between the pressure
20 sensitive adhesive and the carrier tape is
unsatisfactory, and lifting/separation (wrinkle) may be
likely to occur during the storage at high temperatures.
On the other hand, when the probe tack energy value
exceeds 1.0 x 101 N-m, adhesive residue may occur on the

25 carrier tape after the separation of the cover ‘tape.



rub.ber conponent (B) (A/B, weight ratio) is preferably I n the range

‘of 70/30 to 30/70, still preferably, 60/40 to 50/ 50. .

17 The ratio of crosslinking agent (C) to silicone _ resin
component (A) and silicone rubber conponent (B) (T A+B, weight ratio)
Is preferably in the range of 0.01/100 to 10/100, still preferably,
0.1/100 to 5/100. 5 The siIiconF pressure sensitive adhesive can
be produced by the nethod in which 2he silicone resin conponent
(A) and the silicone rubber conponent (B) as princi pal ingredients

are sinply bl ended t ofertevens thieepressurerstdnsd tive wdidsived@hydrasi on
condensation is conducted 10 between the term nal hydroxyl group (OH) of
the silicone of thbberesant thwehyieowxydy gooppist, tammosidingone resin in
the presence of a condensation catalyst. In the forner _ nmet hod, it may
occur that the cHRESFFetYorxdagkifiigh resin, meppewentur es dye, paor. However,
in the latter nmethod, 15 the cohesive force can be increased by the

dehydrati on angéheaRiegd jagient, an antiseptie. pressite agepsbuavenadhesi ve
| ayer 2 is fqéned ) by coating the substrate 1 with a coating liquid
for detrimental to the objective of the present invention in

order to regulate the adhesive strength, cohesive force,
tack, molecular weight, molecular weight distribution,
elastic modulus; glass transition ﬁémperature, etc. of
the pressure sensitive adhesive. These other components

10 are preferably used in an amount of about 0.01 to 20
parts by weight per 100 parts by weight of silicone
pressure sensitive adhesive as a principal component,
although varied depending on the object of each
particular component.

15 In the cover tape for chip transportation
according to the present invention, one surface of the
substrate 1 (surface not furnished with the pressure
sensitive adhesive layer 2) may be furnished with a
release layer. The release layer is composed of a

20 dimethylsiloxane, fluorosiloxane or other fluorinated
resin or a long-chain alkyl resin. Generally, a
dimethylsiloxane or long-chain alkyl release agent is
used because a fluorosiloxane release agent is
expensive. When the dimethylsiloxane release agent is

25 employed, it has been difficult to utilize the



pressure sensitive adhesive formati on which ' contains the 20 silicone

‘pressure sensi tive adhesive conprising the above conponents (A and
(B) and the crosslinking agent (© and, thereafter, heating the
coated substrate for a short period of tine. Thi s heating

Is perforned at tenperature preferably 25 ranging from60 to 180[err]C
still preferably, 80 to 130[err]C

18 and, especially preferably, 90 28 120[err]C for a duration

whi ch, dependi ng on the heating tenperature, generally ranges from

about 0.5 to 3 nmcenvehtiesb|ailitohe Préddure sensitive aliMesBiabe dRck
energy val ue of the above pressure 5 sensitive adhesive layer 2 is

preferably in theenangeidfpresumed?td Me lfHa tthet 8odpds 2t ibPlsebE] them still
preferably, 3.0 x 10[err] [err] to 5.0 x 10[err] N.mand, especially

preferably, 5.0 xel@mserdgent and ehée]pidsshr@® Xehbieivd dhdsive are The
probe tack energy value was determned in the 10 follow ng manner. Wth

t he use of a devicdeseapabtaclofother, thewrshyr icagsihg Shedige adhbbehde passage
of tinme of the | oad applied to probe in the probe tack tester
sti pul at ed i n® ASThiePebef@eert he Howelrer anih ahecpres@eciitafention, wese peel ed
fromeach other at a fixed rate to thereby

introduction of a phenyl group into the side chain of

the silicone pressure sensitive adhesive has enabled

employing an iné#pensive and easily workable

dimethylsiloxane release agent in combination with the

10 éilicone pressure sensitive adhesive.

Furthermore, the substrate 1 and the release layer
may be provided with an antistatic treatment. This is
carried out by a coating an antistatic agent comprising
carbon, a metal, a metal oxide, a cation, an anion, a

15 nonion, an organopolymeric conductor or the like. Also,
one surface of the substrate may be treated with corona
in order to increase the bonding between the substrate
and the pressure sensitive adhesive.

The cover tape for chip transportation according to

20 the present invention can be produced by, for example,
the following procedure.

In the production of the tape having the structure
of Fig. 1, first, a surface of the substrate 1 is

subjected to release treatment by the use of, for

25 example, a roll coater or a gravure coater. Then, the



15. obtain a l'oad curve. The area encl osed by the | oad curve and .the

-time axis (nanely, distance axis) was nmeasured as the probe tack

ener gy val ue. When the probe tack energy value is less than 2.0
X 10[err] N.m the adhesive strength between the pressure 20
sensitive adhesive and the carrier tape is unsati sfactory, and
lifting/ separation (winkle) may be likely to occur during the
storage at hi gh tenperatures. On t%é ot her hand, when the probe tack
ener gy val-ue exceeds 1.0 x 10[err] N.m adhesive residue imay occur on
the 25 carri eCPPRFétafFwifadse ofephe adykatrotet heatt dvath edges along

19 Mor eover, the pressure sensitive adhesive |ayer 2 of

the present inverffoheRaEsifcisectier ghanegft bs furnishedewithy, a
tackifier resin, a pignent, a dye, an anti foam ng agent, an
antiseptic, etc. pFﬁsﬁﬂrﬁn%%ﬂﬁltr’rUF adbesgiste 18¥REE| 2 thy tqoatdppevithethsd t he
present invention in order _to regulate the adhesive strength,
cohesive force, U8¢ ofy f9r exarRlg: o7 %]gﬁ’ﬁatﬁﬁl ot dmikei gpater.

di stribution, el asti nngﬁlus, | ass transitjon tenperature, etc. of

the pressure 2endErPIBALHTRN v FRSTRRESE Jians LO5nERHR HESnSPOTERELOR of er abl y

used in an anount of gbout O.Q} to 20 . .
according to the present invention can be produced by

applying a plurality of pressure sensitive adhesive
stripes along the lengthwise direction of a sheet with
relatively large width by coating and, thereafter,

10 cutting the pressure sensitive adhesive stripes along
the center line of the adhesive stripes and along the
lengthwise direction of the sheet. .

In the production of the tape with the structure of
Fig. 2, this can be attained by applying a non-sticky

15 resin by coating simultaneously with the application of
the pressure sensitive adhesive layers 2 and drying the
applied non-sticky resin.

In the production of the tape with the structure of
Fig. 3, this can be attained by forming pressure

20 sensitive adhesive layer 2 on the entire surface of the
tape opposite to the surface provided with the release
treatment and, thereafter, either coating the surface of
the pressure sensitive adhesive layer corresponding to

the mid portion of the tape with a non-sticky resin,



parts by weight per 100 parts by weight of silicone pressure-
‘sensitive adhesive as a principal conponent, al t hough vari ed
dependi ng on the object of each particul ar component. 15 In
the cover tape for chip transportation according to the present

I nvention, one surface of the substrate 1 (surface not furnished with
the pressure sensitive adhesive layer 2) may be furnished with a

rel ease | ayer. The rel ease |layer is cbnpéged of a 20 dinethylsil oxane,
fluorosil oxane or other fluorinated - resin or a long-chain alkyl

resin. Generally,fodlowed bylidmtimgl, s bk okaminairinigoBhe cteden vlthyh rel ease
agent is used because a fluorosil oxane rel ease agent is

expensi ve. Wien tsepagatelnyprsidaredneonesteixdey agehh £51m25 enployed, it has
been difficult to utilize the 20
conventional siliconeEyeas¥hgr &amodiystveeneleginier Tipe is usedeasha i s
presunmed to be that the conpositions of the rel ease agent and the
pressure sensiti \PPo¥ghesYe®R tane for chip duansporhstiat Hér acthedihy ©musi ng
strong adherepce . 5 therebetween. However, in the present invention, the

i ntroduction ¥f &hSherfreRE cupyensiont affedtfaredapdhefes to the carrier

tape, so that the unfavorable separation of the cover
tape from the carrier tape which is attributed to a
difference in thermal shrinkage ratio can be avoided.
Further, when a carrier tape with relatively high

10 polarity, such as a polycarbonate, a polyvinyl chloride
or an amorphous polyethylene terephthalate tape is used,
the adhesive residue on the carrier tape can be avoided.

The cover tape for chip transportation according to
the present invention can be used as, for example, a

15 sealed structure without any particular modification to
the conventional tape carrier system.

In the system using a substrate furnished with
recessed parts as a carrier_tape {see Fig. 4), a sealed
structure having a multiplicity of electronic parts

20 accommodated therein can be obtained by providing
carrier tape 12 which comprises a plastic tape furnished
with a multiplicity of recessed parts at fixed intervals
to thereby form accommodating parts and also furnished
with feeding holes 13, subsequently accommodating chips

25 14 such as small electronic parts in the accommodating



the silicone pressure sensitive adhesive has enabl ed enpl oyi ng an

‘i nexpensi ve and easily workabl e di met hyl si | oxane rel ease agent in
conbination with the 10 silicone pressure sensitive adhesive.

Furthernore, the substrate 1 and the rel ease |ayer may be provided
with an antistatic treatnent. This is carried out by a coating an
antistatic agent conprising carbﬁg% a netal, a netal oxide, a cation,
an anion, ‘a 15 nonion, an organopoly ?c conductor or the like. Al so,
one surface of the substrate may be treated with corona in order to

i ncrease the bon®PR§Sberdedicusréteubsenduating a lamihattionpsesdime sensitive
adhesi ve. .-. The cover tape for chip transportation according to
20 the present i W3Eht EBa feebé&apeolificed by, for exanpl e, t he
fol |l ow ng procedure. In the production of the tape having the
structure of Fi g thegysyem ysing f@raierhbare Bindsaed with
subjected to rel ease treatnment by the use of, for_ 25 exanple, a rol
coater or a gravirfEoegRiReles {5eR Figie 5). 2 sealed structure can be

21 oppogsite gutfa of the substrate 1 at both ed%gs al ong t he
| engt hwi se di ¥ ecPPGRIPRE B PLoYifing Had sfi tApe 15 of, Tor example,

thick strip paper furnished with a multiplicity of

through holes at fixed intervals by, for example,

punching to thereby form accommodating parts and
separately furnished with a multiplicity of feeding
10 holes 13, next attaching a bottom tape to one side of

the carrier tape 15, subsequently accommodating chips 14

such as small electronic parts in the accommodating

prarts and thereafter laminating the other side of the
carrier tape 15 with the cover tape 10 to thereby seal
15 the chips.

The foregoing describes the cover tape for chip
transportation and sealed structure according to the
bresent invention, which, however, in no way limits the
scope of the invention. Partial modification, addition,
20 etc. can be made, which are also comprehended in the

present invention. For example, the material of the

substrate is not limited to the species described above
and can be varied.so far as the variation is not

detrimental to the object of the present invention.

25 Further, the chips accommodated in the accommodating



préssure sensitive adhesive layers 2 by coating with the use of, for

-exanple, aroll coater or a knife coater. 5 Alternatively, the cover tape
for chip transportation according to the present invention can be
produced by applying a plurality of pressure sensitive adhesive
stripes along the I engthw se direction of a sheet with relatively
| arge width by coating and, thereafter #. cutting the pressure sensitive
adhesi ve stripes al ong t he center% ne of the adhesive stripes and
al ong the | engt hwi se direction of the sheet. In the
production of tHeR¥ERHERthR FRECLYY (PG arefnot limited to smadils can be
attai ned by applying a non-sticky resin by coating S|nultaneously wth
t he application B*eCtr°n1°tRérb?é§§hﬁﬁw%€ﬁsﬁ??¥g’%ﬁ%@§?9é LR 2 and
drying the | i ed non-sticky resin. In the production of
the tape with thEaE{%QRn FHE- of Fig. 3, this can be attained by
form ng pressure sensitive adhesive layer 2 on the entire surface of
t he t ape opp05|te to the surface provided with the rel ease

t r eat nent am% t hereafter, elth;@%ﬁﬁﬁ}#ﬁkéﬁsﬂ3&$@gﬁﬁ1Of ~ the pressure
sensitive adhesive |ayer correspt d portion of the tape
W th a non-sticky resAs apparent from the foregoing, the present
invention enables not only avoiding the
lifting/separation of the cover tape from the cafrier
tape during the transportation at high temperatures but
10 also aveoiding the adhesive residue on the carrier tape.
Therefore, the present invention provides the sealed
structure which enables stably transporting a large
number of electronic parts. Moreover, in the present
invention, small unwinding force is ensured irrespective
15 of the type of release agent to thereby enable reducing
the load on sealing apparatus and efficiently performing

sealing operation.

EXAMPLE
20 The present invention will now be illustrated in
greater detail with reference to the following Examples,
which in no way limit the scope of the invention.
In the following Examples and Comparative Examples, the
*tape lifting", *"adhesive residue", "adhesive strength*,

25 r'probe tack energy value", “peeling strength" and "tape



22 foll owed by drying, or lamnating the tape with a separately
-prepared non-sticky resin film Even when a pol ystyrene carrier
tape is used, the above cover tape for chip transportation 10
according to 5 the present invention effectively adheres to the carrier
tape, so that the unfavorabl e separation of the cover tape fromthe
carrier tape which is attributed to a 5 difference in thermal shrinkage
rati o can be avoi ded. Furt her, mhe% a carrier tape with relatively
high 10 polarity, such as a polycarbonate, a polyvinyl chloride or
an anor phous pol YEMHPEdRE RPEIRBYHarvare evalaateduiedhe followhmgadhesi ve
residue on the carrier tape can be avoj ded. The cover tape for
chip transport at i™f&Ecording to the present invention can be used
as, for exanple,"%‘ 15_.seal ed structure w thout any particul ar
nmodi fication to *aF€ }ﬁgtf%%ventional tape carrier system I n
the systemusing a su%%%rate furni shed w recessed parts as a

)

Ih A s 3
carrier tape (see Fig. %) SO Apegior chipitrgpsppetaiamebiaipedi ricity
of electronicgparts, 2 accommopdat ed_t herei n ¢can be obtai ned by providing
carrier tape P ﬁﬁ*@h°goﬁ$?ﬁﬁﬁggﬁeﬁl%%?i99qﬁ§§@tfﬁ?ﬂP§ﬂEﬁes was §kygk g
multiplicity of recessedﬁfarts at fixed intervals to thereby form

accommodat i ng par osaaﬁaf: %tﬁ_’aﬁ’?n? hegtystyreng; apd ratdpwed R8| 8sans, _
P o o YHEHEh " WeBBondPe of YW Rof% ST FhEELIANS PATte 11
the presence of any lifting of cover tape was wvisually
inspected.
10 *Adhesive residue"
After the evaluation of the above "tape lifting",
the cover tape was peeled from the carrier tape. The
presence of any adhesive residue on the polystyrene
carrier tape was visually inspected.
15
"Adhesive strength”
The cover tape obtained in each of the Examples and
Comparative Examples was wound to thereby obtain a wound
body. Then, the cover tape was stuck to each carrier
20 tape and allowed to stand still in an atmosphere of 23°C
and 65% RH for 20 min. Thereafter, the adhesive
strength was measured by the use of a universal tensile
tester at a peeling speed of 300 mm/min and a peeling
angle of 180°.

25



23 parts and thereafter conducting a | am nation sealing W th

. the cover tape 10. In the systemusing a carrier tape furnished
W th t hrough holes (see Fig. 5), a sealed structure can be 5

obtai ned by providing carrier tape 15 of, for exanple, thick strip
paper furnished with a multiplicity of through holes at fixed
interval s by, for exanple, punchi % to thereby form acconmodati ng
parts and separately furnished w ‘a multiplicity of feeding 10

hol es 13, next attaching a bottomtape to one side of the carrier
tape 15, subsequeridlye acedkmendagy nealade'ps 14 such as small electronic
parts in the accomodati ng parts and thereafter |am nating the other
side of the carThe rproljee taSk verdrdyhwatow ewad apasifetiowitieredsy seal

15 the chips. The foregoing describes the cover tape for chinp.
transportati on ange sefaledevticactapablac ofr deaspting fthe changenegdnthe

i nvention, which, however, in no way |limts the scope of the

i nvention. Partirhssagk fafc &imenof athk tlioed, apphiedtte. prahebin mdde, which are
af so conprehended in the present invention. For exanple, the material
of the dubsprebe tack desteni stibulatefein AT P 3838F | HBeEtabove

specimen (10 mm x 10 mm} was caused to contact probe
having a diameter of 5 mm for 60 sec and peeled
‘therefrom at a rate of 1 mm/min to thereby obtain a load
curve; The area enclosed by the load curve and the time
10 axis (namely, distance axis) was measured as the probe

tack energy wvalue.

"Peeling strength"
With respect to a 25 mm wide laminate obtained by
15 1aminatin§ a pressure sensitive adhesive sheet composed
of substrate and pressure sensitive adhesive with a
release sheet composed of substrate and release agent
for use in each of the E;amples and Comparative
Examples, the peeling strength was measured by the use

20 of a universal tensile tester at a peeling speed of 300

mm/min and a peeling angle of 1809

*Tape unwinding property"
With respect to the wound body of cover tape

25 obtained in each of the Examples and Comparative



and can be varied so far as the variation is not detrinmental to the

. object of the present invention. 25 Further, the chips accommbdated in

t he acconmodati ng 24 parts of
the carrier tape are not limted to small el ectronic parts and may be
smal | nmechani cal parts, tablets, etc. 5 EFFECT OF
THE | NVENTI ON As appar ent frow he foregoi ng, the present

i nvention enabl es not only avoiding the lifting/separation of the
cover tape fromthe carrier tape during the transportation at high

t enper at ur es butExdifplesl, sbhavioaps nowiihdinghesd \perfesmed éyortheheseaofi er

t ape. Therefore, the present invention provides the seal ed

structure whi ch sesldings appabatus r @134 mepufdcinged by Shidmviyer Kofyo

el ectronic parts. Moreover, in the present i nvention, small unw ndi ng
force is ensuredikslespl@bei ealustioy mank tAhavast giverashernddret tapet her eby
enabl e reduci ng the | oad on sealing apparatus and efficiently

per form ng wEindigooper fermsd with no problem, and the evaluation

5 nmark "B" was given when the tape unwinding could not be

performed.

Example 1
[Preparation of coating liquid for formation of silicone
10 pressure sensitive adhesive]

59 barts by weight of silicone resin consisting of
{CH3)38i03/2 units and 8i0O3 units at a ratio of
[(CH3)35104/21/{S103] of 0.7 as a silicone resin
component was mixed with 41 parts by weight of silicone

15 rubber (phenyl group content: 15 mol%, vinyl group
content: 0.1 mol%, terminal hydroxyl group content:
0.001 mol% and terminal hydrogen content: 0.001 mol%} as
a silicone rubber component in a toluene/xylene solvent
at 125°C, and a condensation reaction between the

20 terminal hydroxyl group of the silicone resin and the
terminal hydroxyl group of the silicone rubber was
performed in the presence of NaOR catalyst. Thus, a
silicone pressure sensitive adhesive was synthesized.

Subsequently, 0.5 part by weight of silicone

25 crosslinking agent containing a platinum catalyst and



EXAMPLE 20 " The present invention will now be illustrat ed in .
‘greater detail with reference to the follow ng Exanples, which in no
way |imt the scope of the invention. In the follow ng Exanples and
Conpar ati ve Exanples, the “tape lifting", "adhesive residue", )
"adhesive strength", 25 “"probe tack energy value", "peeling strength
and "t ape 25 unwi ndi ng
property” were evaluated in the foll ow n%e nmanner. " Tape
lifting" - The cover tape for chip transportation obtained in 5
each of the Exanplassngnby@orgesy atti bothxtaphiemlwasheteiek (XCI0-BOBER carrier
tape of polystyrene and allowed to stand still in an atnosphere of
70[err] C for 24 iprodukedelytTrshiba silideneresentedof vy akidbdi 8¢ ©fe cover
tape was visually i nspected. 10 "Adhesi ve residue”

After the eval uatsiiddcehet preesthree sengpbive fadhegive. the cover tape was
peeled fromthe carrier tape. The : presence of any adh(?5| ve residue on
t he pol ystyrene [Produghien of coverwbspreifamichipi hepesmetdation]

5 Dimethylsiloxane release treatment was applied to

one surface of a 25 um thick polyethylene terephthalate
(PET) £film, and the opposite surface thereof was coated
with the above prepared coating liquid so that the
thickness of the coating after drying was 30 Mm. The
10 width of part coated with the pressure sensitive
adhesive was 1 mm, and the width of part uncoated with
the‘bressure sensitive adhesive was 7.3 mm. The coated
film was heated at 120°C for 1 min and cut into a width
of 9.3 mm so that both edges thereof had 1 mm wide
15 pressure sensitive adhesive coated parts. Thus, the
cover tape for chip transportation shown in Fig. 1 was
obtained.
The adhesive strength of the thus obtained cover
tape to each of various adherends was measured. The
20 results are given in Table 1.
Further, the "“"tape lifting", "adhesive residue" and
"probe tack energy value" were evaluated in the above

manner. The results are given in Table 2.



15, "Adhesi ve strength” The cover tape obtained in each of
‘t he Exanpl es and Conpar ati ve Exanpl es was wound to thereby obtain a
wound - body. Then, the cover tape was stuck to each carrier 20 t ape
and allowed to stand still in an atnosphere of 23[err]C and 65% RH
for 20 mn. Thereafter, the adhesive strength was neasured by the use
of a universal tensile tester at a 8ee| ing speed of 300 Mmimn and a
peel i ng angle of 180[err]. 25 29.

26 "Probe tack energy val ue" ' The probe tack energy val ue was
nmeasured with the Witherespertdew thechupadditgobtPEASLHY RGA heagBange W th
t he passage of time of the |oad applied to probe in the 5 probe tack
tester stipul at ednwAndSad/ B GFETy "Teshe evaluspdonneesyltd mmexgiGenmin Was
caused to contact probe having a dianeter of 5 mmfor 60 sec and

peel ed t her mat arate of 1 mMminin to thereby obtain a | oad

curve. The area enclosed by the |load curve and the tine 10 axis (nanely,
di stance axis) was neasured as the probe

5 ) i xample
The same operation and evaluation as in Example 1
were performed except that an acrylic pressure sensitive
adhesive (baéed'on but?l acrylate/hydroxyethyl acrylate
copolymer) was used in place of the silicone pressure

10 sensitive adhesive. The results are given in Tables 1

to 3.

Example 2
A cover tape was obtained in the same manner as in
15 Example 1, except that a long-chain alkyl release
treatment was used in place of the dimethylsiloxane
release treatment. The evaluation results on the
'peeling strength" and “tape unwinding property" ;re
given in Table 3.
20
Comparative Example 2
A cover tape was obtained in the same manner as in
Comparative Example 1, except that a long-chain alkyl

release treatment was used in place of the

25 dimethylsiloxane release treatment. The evaluation



tack energy val ue. "Peel i ng strength" Wth respect to a 25
-mnh wi de | am nate obtained by 15 Ilamnating a pressure sensitive adhesive

sheet conposed of substrate and pressure sensitive adhesive with a
rel ease sheet conposed of substrate and rel ease agent for use in each
of the Exanples and Conparative Exanpl es, the peeling strength was
nmeasured by the use 20 of a universal tdansi |l e tester at a peeling speed
of 300 " mmmn and a peeling angle &0 180 "Tape unwi ndi ng
property" Wth respect to the wound body of cover tape 25
obt ai ned i n eachrefultme dix&ingl EpeahthdCEtprangthVeand "tape unwinding
27 Exanpl es, the tape unwi nding was perforned by the use of
seal i ng appar at upr¢BEsVIVArengiiventin &y 3hi buya Kogyo K.K.). The
eval uation mark "A" was given when the tape unwi ndi ng perforned with
no problem and the eval uation 5 mark "B" was given when the tape
unwi ndi ng coul d not be per fornmed.
Comparative Example 3
5 A cover tape was obtained in the same manner as in

Comparative Example 1, except that a
polydimethylsiloxane silicone pressure sensitive
adhesive was used in place of the acrylic pressure
sensitive adhesive. The evaluation results on the
10 *peeling strength* and "tape unwinding property" are

given in Table 3.

Comparative Example 4
A cover tape was obtained in the same manner as in
15 Comparative Example 2, except that a
polydimethylsiloxane silicone pressure sensitive
adhesive was used in place of the acrylic pressure
sensitive adhesive. Th; evaluation results on the

*peeling strength" and "tape unwinding property' are

20 given in Table 3.



Exénple 1

- pressure sensitive adhesive]
resin consisting of

at a ratio of
silicone resin

[Preparation of coating liquid for formation of silicone

10

59 parts by weight of silicone

(CHerr])[err]Siderr] units and SiJerr] units
[(CH err])[err]Sierr]]/[SiJerr]] of 0.7 as a
conmponent was mxed with 41 parts by weight of

gr oup

0. 001 nol % and

silicone 15 rubber (phenyl group content: 15 nol % vinyl
content: 0.1 nol% term nal hydroxyl gr®&up content:
term nal hydrogen content: 0.001 nol% as

between the 20
term nal hydrox

t er m nal

hydr oxyl

a silicone rubber conponent
in a tol uene/ xyl ene sofrebhé 1: Adhestivé2Sfweendtd (ghdte Adwaemslsti on reaction

| aroup of the silicone rubber was

group of the silicone resin and the

perforned in the

presence of NaCH catalysﬁ. Thus, a silicone pressure sensitiv
adhesi ve was syfthesi zedi Subseddbete 0.5 part by weig
silicone 25 rossli nkj ng agentl contai nifng a pl ati num catfal yst and
28 havi ngithydrogen! at Bt h it er BV@ (b | ( XCRO- BORGY] PP
Exanmple
1 45 42 44 47 44
Compar.
Example 30 88 5 95 5
1
PS: polystyrene {surface tension: 35 dyn/cm)
PVC: polyvinyl chloride (surface tension: 45 dyn/cm)
5 A-PET: amorphous polyethylene terephthalate {(surface

tension: 40 dyn/cm)

PC: polycarbonate (surface tension: 40 dyn/cm)}

PP: polypropylene (surface tension: 33 dyn/cm)

of



préduced by Toshiba Silicone Co., Ltd.) was added to the
. pressure sensitive adhesive.

transportation
to

] 5

silicone
[ Production of cover tape for chip

Di net hyl si |l oxane rel ease treatnment was applied

(PET) film and the opposite surface thereof was coated

above prepared coating liquid so that the
after drying was 30 [err]m The

sensitive

one surface of a 25 [err]mthick polyethylene terephthal ate

with the

adhesive was 1 mm and the width of part uncoated with

the pressure sensitive adhesive was 7.

heat ed at 120]

bot h edges thereof had 1 nm w de

err]C for

1 mn and cut

2The coated

Iinto a wdth
15-pressure sensitive adhesive coated

filmwas

t hi ckness of the coating
10 wB@ h of part coated with the pressure

of 9.3 mm so that

parts. Thus, tphe CPVEBLHBRCLASE CNi P LiPdioEatl | pn SRaMBsive F1 0] 1
was obt & ned. energyNeaRehedi vecsidren@bpl of | t he ddayauebt ai ped |
cover tape to eachf of various adhgrengsaegasnt n@asuy ed(prEzent206rrepul ts
are given in Table 1. (N-mfurt hern, thebsespk |if}lingabseadhesiv
resi due" and "probe tack energy vglue" were evalupted in the aboye
manner. The reEQEEEQQLQ_gLM§h§L5_19ﬁ¥ﬁ,' Absent Absent

Comparat . 1.5 x 10-3 Present Absent

Example 1

5 Table 3
Peeling strength Tape
{(g/25 mm) unwinding
property

Example 1 10 A

Example 2 130 A

Comparat. 5 A

Example 1

) Comparat. 320 B

Example 2 '

Comparat. 500 or greater B

Example 3

Comparat. 500 or greater B

Example 4




29. Wth respect to the "peeling strength” and "tape

.unwi ndi ng property", the evaluation results are given in Tabl e 3.

5 Conparative Exanple 1 ' The sane operation and eval uation as
in Example 1 were perforned except that an acrylic pressure sensitive
adhesi ve (based on butyl acryl ate/ hydroxyethyl acryl ate copol yner)
was used in place of the silicone pressupg 10 sensitive adhesive. The
results are given in Tables 1 to 3% Exanpl e 2 : A
cover tape was obtained in the same manner as in 15 Exanple 1, except
that a | ong-chai WhatkyF fiabeed is: treatment was used in place of the

di met hyl si | oxane rel ease treatnment. The evaluation results on the
"peel ing strength" and-"t afeCR¥RY rdPsg LPF opkein \Fragpportatioryisfugki hoTabl e
3. 20 Conpar ati ve Exanple 2 . A cover tape was obtained in
the sanme manner & Su¥face of g garrierybaps iR basRet f®at a | ong-chain
al kyl rel ease treatnent was used in place of the 25,

di et hyl si | oxane 3°FFegat1vg(hims forped cinfiergiteantly in its

5 lengthwise direction, to thereby seal the chip
accommodating parts, wherein said cover tape comprises a
tape-shaped substrate and pressure sensitive adhesive
parts superimposed on one surface of the tape-shaped
substrate so that the pressure sensitive adhesive parts

10 do not face the chip accommodating parts,
said pressure sensitive adhesive parts comprising a
silicone pressure sensitive adhesive and a crosslinking
agent (C) capable of crosslinking therewith,
said silicone pressure sensitive adhesive
15 comprising:
(A) a silicone resin component and
(B) a silicone rubber component with a structure

represented by the formula:

1 1 Rm n R3
RT R ] R
X-|Si 0-§i O-'Si—... O-SISi ...-O-%Ii-Y
2 1 ) X
20 R R « R™], RY}, R* (1)

O g



30 results on the "peeling strength” and "tape unw ndi ng

.property" are given in Table 3. Conparative Exanple 3 5 A
cover tape was obtained in the same nanner as in Conpar ati ve Exanpl e
1, except that a pol ydi nmet hyl si | oxane silicone pressure sensitive
adhesive was used in place of the acrylic pressure sensitive adhesive.
The evaluation results on the 10 "peeéhng strength" and "tape unw ndi ng
property" are given in Table 3. Conpar ati ve Exanple 4

A cover tape was obtained in the same manner as in 15 Conparative Exanple
2, except that a whereipoR¥dirfet R}l ahd Béamaysbéi bdneiprdswitle ®ensitive
adhesi ve was used in place of the acrylic pressure sensi ti ve adhesi ve.

The eval uati on resififiexentt Fhem each 'bpbetri amd stepmegeht armethydperanmi ndi ng
property” are 20 given in Table 3. ]
an ethyl group or a propyl group;

either of X and Y represents a hydroxyl group and
5 the other represents a hydroxyl group, hydrogen or an
alkyl group having 1 to 13 carbon atoms;
each of Rl, R®, R?, Rl', R®' and R®' independently
" represents a.phényl group, an alkyl group having 1 to 13
carbon atoms, CF3CH3CHz- or a vinyl group, provided that
10 at least one of R, R, RB, R1', R®' and RR' is a phenyl
group which is present in a ratio of 1 to 30 mol% per
100 mol% of the sum of R, R®, R®, R!', R®' and R®'; and
each of x, y and z independently is an integer of 1 to
10.
15
2. The cover tape for chip transportation as
claimed in claim 1, wherein the pressure sensitive
adhesive parts exhibi; a probe tack energy value of 2.0
x 10"3 to 1.0 x 10-1 N-m.
20
3. The cover tape for chip transportation as
claimed in claim 1 or 2, wherein a substrate surface not
furnished with the pressure sensitive adhesive parts is

furnished with a release agent layer.

25

L



31 . Tabl e 1: Adhesive Strength (g) to Adherends :
Adher end PS PVC A- PET PC PP Exanpl e 1

45 42 44 47 44 Conpar. Exanple 30 88
5 95 5 PS: polystyrene (surface tension: 35 dyn/cm) PVC

pol yvinyl chloride (surface tension: 45 dyn/cm) A-PET: anorphous
pol yet hyl ene terephthal ate (surface tension: 40 dyn/cm PC. pol ycarbonate
(surface tension: 40 dyn/cm PP: polypréﬁilene (surface tension: 33

dyn/ cm : 32

Tabl e 2 4. A séalelr ebfudtie comprikiddi ng of Adhesi ve
ener gy val ue cover tape resi due

(present or (pr esantarrier tape having a plurality mf parts for absent)
absent)

accommodating chips formed intermittently in its
lengthwise direction,
5 a plurality of chips accommodated in the chip
accommodating parts, and
a cover tape for chip transportation capable of
sealing the chip accommodating parts,
wherein, said cover tape for chip transportation

10 Dbeing one claimed in any of claims 1 to 3.

L



Exanpl e 1
1.5 x 10[err]
Table 3

(9/25 nm
property
130

Exanple 1
Conpar at .

or greater
33 What

transportation stuck to
for accomodating chips forned intermttently inits

7.8 x 10[err] Absent - . Absent Conpar at .

Present Absent Exanple 1 5
Peeling strength Tape
unwi ndi ng 36
Exampl e 1 10 A Exampl e 2
Corrpar at . 5 A

rat

500 ERSTAPE FOR CHIP 'E{ANSR_QBFE#'EI@N AN@;SEAIQED

B

Exanpl e
Is clained is: %T%UCRU&Eer tape for chip

a surface of a carrier tape which has parts
5 | engt hwi se

direction, to thereby seal the chip ABSTRACT

A cover tape for chip transportation stuck on a carrier tape
accommodating chips formed intermittently lengthwise, to seal the chip
accommodating parts, said cover tape comprises a tape-shaped substrate and
pressure sensitive adhesive parts superimposed on one side of the tape-shaped
substrate so that the pressure sensitive adhesive parts do not face the chip
accommodating parts,

said pressure sensitive adhesive parts comprising a silicone pressure
sensitive adhesive and a crosslinking agent (C),

said silicone pressure sensitive adhesive comprising:

{A) a silicone resin component and

(B) a silicone rubber component containing a phenyl group.

This overcomes lifting/separation of cover tape from carrier tape
caused by difference in thermal shrinkage ratio when a polystyrene carrier
tape is used and overcomes an adhesive residue occurring on carrier tape when
a carrier tape with relatively high polarity, such as polycarbonate, polyvinyl
chloride or amorphous polyethylene terephthalate tape is used.

Figure 4

500



acconmpdati ng parts, wherein said cover tape conprises a t ape- shaped

,Substrate and pressure sensitive adhesive parts superinposed on one
surface of the tape-shaped substrate so that the pressure sensitive
adhesive parts 10 do not face the chip acconmpdati ng parts,

said pressure sensitive adhesive parts conprising a silicone pressure
sensitive adhesive and a crosslinking agent (C capable of
crosslinking therewth, said silicone pressure sensitive
adhesive 15 conpri sing: (A) a silicone resin conponent and

(B) a silicone rubber conponent with a Bf3ucture represented by the
forml a: 20 [err] (D)

34 wherein Rerr], Rerr], Rerr] and Rerr] may be identical with or
different fromeach other and represent a nethyl group, an et hyl group
or a propyl group; either of X and Y represents a hydroxyl group
and

Fig. 1

1




5 the other represents a hydroxyl group, hydrogen or an al kyl group
-having 1:/to 13 carbon at ons; each of Rerr], Rerr], Rerr],
Rlerr]', Rlerr]' and R err]' independently represents a phenyl group,
an al kyl group having 1 to 13 - carbon atons, CF3CH2CH2- or a vinyl
group, provided that 10 at least one of Rerr], Rerr], Rerr], Rerr]',
Rlerr]’ and R err]' is a phenyl group which is present in a ratio of
to 30 nol % per 100 nmol% of the sumof Rerr], Rerr], Rerr],
®Rerr]', Rerr]' and Rerr]'; and 2/8ach of x, y and z independently is
an integer of 1to 10. 15 2. The cover tape for chip
transportation as claimed in claiml1l, wherein the pressure sensitive
adhesive parts exhibit a probe tack energy value of 2.0 x 10[err] to
1.0 x 10[err] Nm 20 3. The cover tape for chip
transportation as claimed in claim1l or 2, wherein a substrate
surface not gqggigspd wth the pressure sensitive adhesive parts is
furnished with a rel'@5e”agent |ayer. 25
35.

0




4.. A sealed structure conpri sing: a carrier.tape having a

plurality of parts for accommodating chips forned intermttently in

-its | engt hwi se direction, 5 a plurality of chips acconmopdat ed
in the chip accomodati ng parts, and a cover tape for chip
transportati on capabl e of sealing the chip accomodating parts,
wherein, said cover tape for chip transportation 10 being one clained in
any of clainms 1 to 3. 3/3




