'?‘,-%’CO\/ER-_ TAPE FOR PACKAG NG BACKGROUND OF THE I NVENTION Field of the
| nvention The invention relates in general to a cover tape for packazing
and nore 5 particularly to a cover tape for packaging e ng%::}pa s or
ot her devices incorporated wth carrier concavities or calrier trays.

Description of the Related Art A previous nethod for packaging etecttromiC

parts is using carrier concavities nolded fromplastics d wth
a cover filmto package the el ectroni G parts. This 10 ma‘ﬂ,ﬂ@%@%@,@d to
provide sinple protection for storage and shipping. Wth of

nmore automatic industrial instruments and the requirenment of *HPigher yield,

a packaging nethod with a tagﬁﬁ&éﬁquﬁﬁ{EgﬁHggghgﬁgﬁMﬁloped, whi ch ext ends
a

the idea of single carrier concavities be carrier tape with a
nunber of carrier concavities so as to increase the efficiency. In U S
patent no. 4724958, a tape-like electronic 15 conponent package is
di scl osed, wherein the el ectBADKGRGIND @F @HH BXEENTION1e tape-Iike
structure. with a nunber of concavities. Mireover, in U S patent no.
4963405, it is disclosed that a tape for encasing electronic parts
conpri sing .q?r¥ier tape having a nunber of recesses for encasing
el ectronic 3%? St Hkdngehiohber of gui de perforations, and a cover tape
pasted onto said carrier tape with an adhesive so as to seal only said
recesses 20 while | eaving the guide perforations open. This nethod is now
most commonly useghe invkntidn Zelates in general to a cover tape for packaging and more
5 particularly to a cover tape for packaging electronic parts or other devices incorporated

with carrier concavities or carrier trays.
Description of the Related Art

A previous method for packaging electronic parts is using carrier concavities

molded from plastics incorporated with a cover film to package the electronic parts. This

10 method is aimed to provide simple protection for storage and shipping. With the
tendency ofmore automatic industrial instrumenfs and the requirenient of higher yield, a
packaging method with a tape-like structure is developed, which extends the idea of
single carrier concavities to become a carrier tape with a number of carrier concavities so
as to increase the efficiency. In U.S. patent no. 4724958, a tape-like electronic

15 compopent package is disclosed, wherein the electronic parts are placed in the tape-like
structure with a number of concavities. Moreover, in U.S. patent no. 4963405, it is
“disclosed that a tape for encasing electronic parts comprising a carrier tape having a
number of recesses for encasing electronic parts and a number of guide perforations, and
a cover tape pasted onto said carrier tape with an adhesive so as to seal only said recesses

20 while leaving the guide perforations open. This method is now most comfnonly used.
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7 Recéntly, chip type electronic parts used for surface nounting are comonly
supplied by being contained in a tape-like package consisting of a carrier
tape having a nunber of recesses for encasing chip type electronic parts
and a cover tape sealed to the carrier tape. The electronic parts
contained in the tape-li ke package are automatically 5'taken out after
peeling the cover tape off the tape-like package, and are nounted on the
surface of an electronic circuit substyate. In actual practice, the cover
tape is-coated or adhered with an adhesive |ayer adapted for fastening to
t he border area J ape. . teri f _the adhesive | ayer
can be sel ected ?$%%F?%g%8{%§%e%%ﬁg?ﬁﬁgﬁgu% f?ﬁgﬂhﬁgggéﬂ‘88§EA§PPPWHY
adhesi ves and tpe heat. seal abl .thernﬁ-lastics: The. adhesi ve | ayer 10 nust
provi de pr opePPEhRSPHRS SOMEREY H & BPErke PRREASE SORYStingR acamrigsdarre laying a
bonded to the carrier tape, and then can be also snoothly peeled off from
the carrier TUPRETPEFECEBEMAENRFING ¢t DS EESE@ NI RAEYS ROHR SOpArters sealeheo thaken
out fromthe carrier tape. However, it is not easy to have an adhesive
| ayer bet weettrtididapovBre deapenanghitshentarediie the tapelipe padkdi O gre adeguaiceslly
adhesion strength and a l.ow peeling-off strength sinultaneously, because

bot h f aet or stak¢reout bfier pdesiH@kie/coveF tapa o thetapeaikle RLIRE, afexGesUMRHYbnRhgh or
| ow adhesi on strength or uneven adhesion strength may cause certain

probl ens. FojurRX@HPALele MR &i%ifgsgxlﬂstﬁtenllﬁﬁcrtgzn%J&ticéﬁl@é&\gﬁgp?g& %’Qﬁlée%v%r the

seal ed cover tape may be separat romthe carrier ‘tap
unexpect ed njpor.4QuPingat. the ti f t%e ackage ,transfer, and the
encased el ectronic nﬁ%H%@ﬁ%ﬁ éy%ﬁ§g§F%6b5 F@RWWé%gFﬁ@“gﬁﬁgﬁp HIeSPPEREARs i s
excessively .high, the ch, 20 hi gher force nust be applied to the cover
tape to peel ﬂ"’tgmgtief‘alf(?frc{ﬁ? pdhesivad s can Bpeeleqtebiramyihe geaupicapsigingtadsharot i on
and a subsequently vibration problem Wen the vibration occurs, encased
el ectroni c clyfprfernstinagdissivespedehethsa] gafablsuherafopidsece afird asthetimplryevbr e
particularly, surface-nmounted el ectronic. conponents such as liquid crystal
di spl ayi0chi pmust provide proper adhesion strength_ so that the cover tape can be firmly bonded to the
carrier tape, and then can be also smoothly peeled off from the carrier tape for permitting
the encased electronic parts to be taken out from the carrier tape. However, it is not easy .
to have an adhesive layer between the cover-tape and the carrier tape providing adequate -
adhesion strength and a low peeling-off strength simultaneously, because both factors are
15 .usually work against each other. Excessively high or low adhesion strength or uneven
adhesion strength may cause certain problems. For example, when the adhesion strength
1s excessively .low,' the sealed cover tape may be separated from the carrier tape due to the
unexpected minor bumping at the time of the package transfer, and the encased electronic
components may drop off. When the adhesion strength is excessivély high, the much
20 higher force must be applied to the cover tape to peel it off from the carrier tape, thereby
causing a step motion and a subsequently vibration problem. When the vibration occurs,
encased electronic components may be forced to jump out of the carrier tape. More

particularly, surface-mounted electronic components such as liquid crystal display chips,

diodes, passive components including resistors, conductors, and capacitors, and active



* di odes, passive conmponents including resistors, conductors, and capacitors,
and active 3 conponents including integrated circuit, etc., have cone to
be made in chips of higher capability and snmaller size. Mnor vibration
may cause the small el ectronic conmponents to junmp out fromthe carrier
tape. If. adhesion strength is not uniformy distributed, the both

af oresai d probl ens nmay occur when peeling off the cover tape fromthe
carrier tape. 5 In order to elimnate ghe aforesaid problens, there are
limtations on material selection of the cover tape and the fabrication of
the cover tagpfporeaslihdlgdingimegrtddrancueat i Ry eoastoibe maledn skiph bfibighgeed
must be taken 1nto account if the cover tape is nade of the heat seal able
adhesi ves O, f.Bah BRIl &34 SiMN MinBPRBIABN S GAYEMeARA dQubAR eipbh&fts
tape. The sealing of the cover tape to the carrier tape also has a great
concern it L QRGO NEadRbRSHERRN FoA: SRBARGUSRuRLed RL

t her mal properfles. neraﬁfy, P% aster>'Seal’i process requires &
relatively higher sealing tenperature, and.th terial st have .a

ol atively DRSS B SRy Brehadien Bslina TR Ve et Bt 4P ape
time. However, polyner is basically a good heat insulating matter. This
poor heat chhaust ioeimypapdiaafojesaid prrilemsy these afelEndH s 08 1aL§rHg S¢lpgHon of
requirenent: If there is to add an additive having a relatively higher 15
heat conductlhesdavyrs tapt letthe&datchven efthectwr sipehSedingrenpaqguee, fedingpecssue t o
the light scattering fromthe different phase donmains may occur. Al these
factors aff @a sddnag spkMehap e ke intd BeobandidabeerpE inlds of tHe hest seiideied a
chal l enge to devel op an adhesive |ayer material for the cover tape that

e h \ . | . . :
provi des t %dr%hvlte@lakﬂqeﬁ% ﬁget&gafﬂeﬁl%%qmg éli?c?(?ﬂ\@’%e 1S el QFAS LY TRRSKAGLNY

effect, and 1s also suita use I n erent processing 20 conditions.

Further, whep peeling off.the coyer tape fr rri e,
unexpect ed C%ﬁ%ﬁ?ﬁ%ﬁgB%L ?%59%¥¥ er é@ﬁ?sg g%&gg%gﬁggﬁhﬁga%ﬁﬁFﬁgﬁgﬁggfected

direction nmust be . : y -
10 thermoplastics because of their thermal properties. Generally, a faster sealing process

requires a relatively higher sealing temperature, and the material must have a relatively
higher coefﬂciént of heat conductivity or shorter setting time. However, polymer is
basically a good heat insulating matter. This poor. héat conductive property is contrary to
the short setting time requirement. If there is to add an additive having a relativély higher

15 heat cqnductivity, other negative effects sﬁch as an opaque feature due to the light
scattering from the different phase domains may occur. All these factors affect the
development of the candidate materials. It is indeed a challenge to develop an adhesive
layer material for the cover tape that provides the éuitable adhesion strength, achieves
satisfactdry packaging effect, and is also suitable fdr use in different pro;:essing

20 conditions. Further, when peeling off the cover tape from the carrier tape, the unexpected
abnormal peeling-off effects such as creaking in the unexpected direction must be
avoided. These abriormal defects may cause the cover tape to split or break at the
improper locations, or to have a part remained and covered on the recesses ofthé carrier

tape. All these conditions affect the manufacturing process and productivity.



* avoided. These abnor mal defects may cause the cover tape to split or break
at the inproper locations, or to have a part renained and covered on the
recesses of the carrier tape. Al these conditions affect the manufacturing
process and productivity. 4 Figures | - | and 1-2 show a cover tape seated
to a carrier tape to encase chip type electronic parts according to the
U.S. Pat. No. 5,208,103. The cover tape 21' includes a biaxially oriented’
film22', an internmedi ate | ayer 23' a‘first adhesive | ayer 24 sealed

bet ween the blaxhaJl¥ orlented 22"  and f r&edlates %& ¢

and a second 5 a S\e! F%&é#fﬁng}%ﬁﬁﬁﬁ?gdeﬂg hé%ﬁ“?ﬁ Phter e Heypﬁyer
23'. and the carrier tape 6. The cover tape 21 is specifically, designed so
that the ineleflieis apes 46&9@%@@ thp&kS PafeliRet 20%%3T€%0%W é@\«?@tﬁ S Ehe

cover tape 21' is heat-sealed to the carrier tape 6, a heat- seal ed portion
26' is fornbdxwhyumenEUWEnlEapenzmbwnahdeﬂmewéﬁhesﬁoﬂ2ﬂb¢%e3bﬂﬂtﬁ%fﬁéhﬂ
seal ed portion 26' is greater than the cohesive strength of the

i nter medi at @etva¥Lthe? BiaxiMgrorletled HEn OV aRd ttBpéntddnediae paet @d’, ofrid 4 sevontihe
carrier tape 6. Therefore, the peeled-off interface is within the

i nt er medi at gqj eﬁmrlay@ 25" #MnkR8 LREGlhNGe IREGR A REM LT3 T Snddpe WhrriP1dp20c
grans per bonded mllineter. However, when the cover tape 21' is peeled

of f after %hg%gvebgalp%zhb%@gsgﬂ 1y} ;o4 £ P‘{gtfh@ﬁ’rﬁfﬁnedﬁ slage% s dlyeqed | on

of the cover conc Ing t he pee i ng
angl e and dlrectlon t he peeling s eed n al ed. rt|o
26. Ther ef GPE Y BRI .\ﬁﬁe'amﬁecav ol M PR 05 SHiE G e
factors to cause an inproper peeling, for exanple, the cover tape 21' may
be peel ed offaltd BPRUOREO dafarmed 1p a*pfecweattap&# 1an@frdethe&dbﬁ%0w§trﬁﬁ> Aeths &t i on
or at an angle to the bonding Iine, causing the.cover tape 21' to break
i mpr operly Gﬁﬂcmeommmabaegumkmgmpwbceﬁgﬁb@SgtmyhO?ﬂ@wmeeﬂghﬁeéh@rﬁiZN@WOW a
cover tape for packagi ng el ectronic chips according to
10 the cover tape 21’ is peeled off from the carrier tape 6. Therefore, the peeled-off interface
is within the intermediate layer 23°, and the peeling force required is about 10-120 grams
per bonded millimeter: However, when the cover tape 21° is peeled off after it has been
bonded to the carrier tape6, the peeling direction of the cover tape 21’ has a concern with
the peeling force, the peeling angle and direction, the peeling speed, and the heat-sealed
15 portion 26’. Therefore, the peeling direction may be affected by the aforesaid factors to
cause an improper peeling, for example, the cover tape 21> may be peeled off from the

carrier tape 6 at an angle to the machine direction or at an angle to the bonding line,

causing the cover tape 21’ to break improperly or the manufacturing process to stop.

Figureé 2-1 and 2-2 show a cover tape for packaging electronic chips according to
20 the U.S. Pat. No. 5,346,765_ The cover tape 31’ includes a biaxially oriented film 32’, an
intermediate layer 33’ a first adhesive layer 34’ sealed between the biaxially oriented
film 32’ and the intermediate layer 33°, and a second adhesive layer 35’ sealed between
the intermediate layer 34” and the carrier tape 6. A heat-sealed portion 36 is formed in the

cover tape 31 when the cover tape 31’ is heat-sealed to the carrier tape 6, and the




* 20 the U.S. Pat. No. 5,346,765. The cover tape 31' includes a biaxially
oriented film32', an internediate |layer 33", a first adhesive |ayer 34
seal ed between the biaxially oriented film32' and the internediate |ayer
33", and a second adhesive | ayer 35 'seal ed between the internediate |ayer
34" and the carrier tape 6. A heat-sealed portion 36 is fornmed in the

cover tape 31' when the cover tape 31' is heat-sealed to the carrier tape
6, and the 5 adhesion force of the hegat-sealed portion 36' is greater t han
t he adhesi on force. bet t he i pter.nediate o

adhesi ve | aypdhesss fofgs t%@e%éﬂ?$P%8“ g? tSs%feaz%gf‘%%SF?htst"é‘ Ofcr?eb Vé’t?ernl er
tape 6. Therefore, the peeled-off interface exists between th

i nt er medi at é¢hd lay@mt’«@?,te layey 3Bhend besaePnadidbesi velay ey vasn thf’a‘rﬂi’et e ﬁée‘lsl ng
force required is 5 about 10-120 granms per bonded mllineter, i.e., the
adhesi on st rpeelgt bffdforh kiee @onartapapeThGtfore, ohe peelaslapll nrecrfacarﬁewﬁi heswedsothe

10- 120 grans per bonded mlIlinmeter. This weak adhesion strength nmay cause

the cover tQﬂ@rrﬁedlatela?eb%’%ﬂﬂ@ﬁ@ée@&tcfddhﬁ%iﬂ@ﬁy@r&]ﬂ”jzde thapeliag doree rdqaired i¥i nor
i mpact during a transfer of the package. When the aforesaid adhesive | ayers

ar e dES% gned,f.or | eat %r"ﬁﬁ@#‘@fjbcﬂ%g%!lnﬁ’etert If‘@ tt%oadhgstlomténgﬂt HShOBBe$ tafe

t hernopl astics and th xed additives whén are used for the adhesive

ayers usually DoECa e PRIELL ALY ARG ?Jb%%tw@&&r@% odihe

thermal |y roup &ner

copol ynmers such as the styrene-isoprene- st | S

styrene- but Fdhesien Zepereay Smsy t@rfﬂ"?rﬁépeb%r Q‘? ng’B L g fr ‘E§f—‘{)(he QHE RS B¥nded
resins usually have an unsaturated bondi ng structure The heat- 15 seal abl e
t her nopl ast itos nigedinmachdweng heansdkliafithepagkege t he structure featured either
a | ow nechani cal nodulus or thermally unstable functional group, for
exanpl e, the thermal wunstable functional group of the ester |inkage, may

be caused to deco\%’l?r? %eea%griegéid tﬁéfhesive layers are designed for heat-sealed packaging, the

o hot melt elaetomers or thermoplastics and their mixed additives when are used for the
adhesive layers usually have the potentially reactive functional group or the thermally
unstable functional group. Generally, the hot melt block.copolymers such as t}te
styrene-isoprene-styrene (SIS), the styrene-butadiene-styrene (SBS) and the butyl rubber |
(BR), and the blentled resins usually have an unsaturated bonding structure. The heat-

15 sealable thermoplastics used to have the additive with the structure featured either a low
mechanical modulus or thermally unstable functional group, for example, the thermal
unstable ﬁtnctional group-o.f the ester linkage, may be caused to decontpose easily t)y
heat. Materials havixtg the unstable functional group, which is unstable due te moisture or
heat, tend to be affected by humility or temperature, or both of them. For example,

20 because of the nature of the hydrogen bonding, the material having the carboxylic
ﬁJnctien group tends to deteriorate uben the effect of humility and high temperature.
Ethylene-vinyl acetate (EVA) either:blending with other rnaterial or cepolymerizing with
the other material having the ester linkage is a functional group sensitive to high

temperature and humidity. The aforesaid materials tend to be affected by weather,



i heat. Materials having the unstable functional group, which is unstable due
to noisture or heat, tend to be affected by humlity or tenperature, or
both of them For exanple, 20 because of the nature of the hydrogen
bondi ng, the material having the carboxylic: function group tends to
deteriorate upon the effect of humlity and high tenperature.

Et hyl ene-vinyl acetate (EVA) either blending with other material or
copol ynerizing with the other materig. having the ester linkage is a

functional grou ensitive hi.gh e rature and humdity. The aforesaid
mmteri ol o b pwe b re Bui e JR TR PSR PR i Sl gire
humlity. The material properties may change over tinme, nore particularly
the speed ofPaI%ﬂ‘tUé%rIYaqhe5?%96@&“9&%{&1@f@mtqegmlor@oad&éq%ka%t%w\hﬁ%ﬂmtﬁﬁa&h hi gh
tenmperature and high humlity conditions sinultaneously, thereby causing

t he mat eri altsmpemtuiewidbigh hnombityvenditiappiimeidianemuskyotidiably gausamgithe meaterad!§
life of the nmaterials to be 5 shortened. It is comon that the physical

properties ob dehfateihrasheicappiicatidradcshdioardndtibe salefealf ¢hd matariiloed be
application range at a certain length of tine after the storage of the

materi aks. |dhotBRed@dNRLRIMGT theNEE Bhiscd PRijRatksid? R BX 668 Haledlalks koW evel ,
the cover tape may be separated from.the bonded carrier tape causing the

The.aaheai on SFeRarndt AhiRalion BTl MFetaF RIRER A LG R] 20080 fRe '

appl i ed peeling .for may not be uniformy distributed ove t he cover
"hyer when tHETEBbel PAATSONSIENE] brthEP A FhecesPEN oW layel hesRutdRRe | ¢
causes the carrier tape to vibrate and a consequent junp-off probl em of
the seal ed pHRY 8¢ sepiagptedkiramghohendsd sanier tapercaeting hegncapsvleredipape tadwardi ng
to the prior art. The cover tape 41' conprises a biaxially extended film
42' , an int effomdhategedsay e®n 48 qthertuing, if i ddhekon styegthdi'changed thaaxi al | y
extended film42' and the internmediate | ayer 43" are bonded

10 excessively high level, the applied peeling force may not be uniformly distributed over

the cover layer when the cover tape is peeled off from the carrier layer. Thereby, it causes

the carrier tape to vibrate and a consequent jump-off problem of the sealed parts.

Figure 3 shows another structure of cover tape according to the prior art. The

cover tape 41’ comprises a biaxially extended ﬁlm 42’, an intermediate layer 43’, and a
15 back layer 47’. The biaxiélly extended film 42’ and the intermediate layer 43" are bonded
together by means of a first adhesive layer 44’. The intermediate layer 43" is bonded to
the carrier tape 6 by a second adhesive layer 45’. The back layer 47’ is bonded to the
intermediate layer 43’ by the second adhesive layer 45’. The biaxially extended film 42"
has longitudinal score lines 46’. The cohesive strength along the longitudinal score lines
20 46" is the weakest. The longitudinal score lines 46’ can be scored prior to be sealed with
the carrier tape 6 or during the sealing process. When the cover tape 41’ is peeled off

after it has been bonded to the carrier tape 6 by a heat press, it 1s torn aloﬁg the

longitudinal score lines 46’. This structure may provide a better adhesion strength to the



" togéther by neans of a first adhesive. layer 44'. The internedi ate |ayer

43' is .bonded to the carrier tape 6 by a second adhesive |ayer 45 . The
back | ayer 47" i's bonded to the internediate |ayer 43 by the second
adhesive layer 45 . The biaxially extended film42'. has | ongitudi nal
score lines 46'. The cohesive strength along the |ongitudinal score |lines
20 46' is the weakest. The longitudinal score |lines 46" can be scored prior
to be sealed with the carrier tape 6 -r during the sealing process. Wen
the cover tape 41.' is peeled off after it has been bonded to the carrier

tape 6 by a feal (B &SSynf Huh:?tgl oh r?él sidifhg S;JtrBPeQ.L lﬂékwgfbgewté LieFe 46" -

This structure nay prOVI esi on rengt carrier
tape 6. Unfortunat el re n orij.n rocess .nust he e oyed.to cut
the® b axt aPly R traed AR 42y Lfﬁew@waw?ﬁﬁﬁﬁ RSP St G AEORSH SAULED? | ng
process requires a cutting tool, a pressure and tenperature control
system Becaukieg dt)olvv@alkresﬁormsnwéemmra@r@mntmloswgtemhe Beeorse df| werkscaf@sivand

the effect of thermal shrinkage of the film the 5 scored depth of the

| ongi t udi nalstremel @lonk NS sébed HAeh 4d1aandaht effeét afaptdmadishitifiegs ebtied film nbe46
and thickness of the filmaffect actual application of the cover tape 41'.

Thi s 1 ongt SUALaBLLY oBreREfhuaPLRXLRl hiesas! SRARDLI ateh o i BB

i npact Torce and Stress o t he e ect er mal shrlnﬁage
Practically enc d objects of elther el ectronic a tlve conponent s or
passive 10 aeﬁntgﬁﬁa?ﬁﬁs%é@ fimpaiertotigprl RpYeRRY obrihe HEo VR itR%ed ! ci r EBiSt
board. Active conponents are usually sensitive to the static charge.

Stati c char dengitopmeally gaooved shihnialthamegedddhf@m 42 is\feagde np angatt Sordelnhdgtress
packagi ng or transferring. However, static charge inpact to inpose on the

active compnAlp JiBYo AR Hectd h&mlgﬂwagrg with a charge carried passive
conponent or via the charge i nduction fromthe other charge carried

conponent s

Practically encased objects of either electronic active components or passive

10 components use to be brought together on the printed circuit board. Active components
are usually sensitive to the static charge. Static charge impact can easily damage the

active components during packaging or transferring. However, static charge impact to
impose on the active components may occur via the contact with a charge carried passive
component or via the charge induction from the other charge carried components

15 indirectly. Therefore, an antistatic or charge dissipation treatment is needed. In actual
| practice, it is especially needed for the contact surface between the cover tape 41 and the
encasing devices and the outer surface of the package to have the function of antistatic or

charge dissipation. This can be achieved by the following methods: (1) incorporating with

tonic and non-ionic surfactants by internal blending or external coating, (2) mixing with

20 conductive material, such as carbon black power, graphite fiber powder or metal power
and (3) metal vapor deposition or coating material with conductor property such as

aluminum vapor deposition or using lacquers with intrinsically conductive polyaniline.

The U.S. Pat. No. 5,441,809 and 5,599,621 describe a cover tape structure for the



“ 15 indirectly. Therefore, an antistatic or charge dissipation treatnent is

needed. In actual ©practice, it is especially needed for the contact
surface between the cover tape 41 and the encasing devices and the outer
surface of the package to have the function of antistatic or charge

di ssipation. This can be achieved by the foll ow ng nmethods: (1).
incorporating with ionic and non-ionic surfactants by internal blending or
external coating, (2) mxing with 20 gpnductive material, such as carbon
bl ack power, graphite fiber powder or netal power and.(3) netal vapor
deposition or coating material wth conductor property such as al um num
vapor deposition or using |acquers with intrinsically conductive
polyaniline. The U S. Pat. No. 5,441,809 and 5,599, 621 descri be a cover
tape structure for the 8 surface nounting device packagi ng that has a
peel i ng f or carfate metmeendedfcegradk 8ingythatrbas ppeeling forceref betwatn 80 ahd 80 geaad ed
to a carrier tape to forma two-piece package for the electronic parts.
The cover tape midlRElS 8Berdhdd@byI®y tCa fdatrier topeetesicim Otwwpiceh paskageabedhe
with a layer of netal, and a heat seal abl e adhesive is lamnated to the
met al - coat edy g %aré tie bl rrﬂipet &%;ﬁﬁg§§ hM@rﬂeﬁXQﬂmceﬁT@&H@ bf&hich is coated

t hernopl astic elastoner neté% or t metal Ccoated particle.
Because of th rtai rlstl %é the ri,a
haas cenar ab i T gaRaffh ﬁﬁqtse%ﬁﬁﬁe e B IR bk Yo of,
| evel of hum dify and, tenperature over the ela se time. Therefore the
physi.caP pr o&!?érfI Ifp, ghe pefiesiv dpess i cp@Prismgeiher Cm%fhstla ﬁii‘slﬁ‘é“‘ﬁeé‘l‘?‘ dJOé‘td:eéﬁét“PF
can deviate fromwithin 30-80 grans per nllllneter to 10 the inproper
appl i cati on mangecatdd partde pBedaupryoighe egitpimchasacteresticoof the ety eampaiipelityan
be loosen fromthe carrier tape during the packagi ng and processing and
t he pac kagedphmae teparati@n nig dcost if tHif blbh@rrm&enlal nagised nelegthe High leod diihghmidityhen
the carrier tape can have the junping-off problemdue to a step notion
det api ng opej@t defpedfde bh& tRaCkpORINiRArthekd@Ste, the physical property of this adhesive
| layer, such as the peeling strength, can deviate from within 30-80 grams per millimeter to
10 the improper application range. 1f the peeling strength is too low, the cover tape can be
loosen from the carrier tape during the packaging and processing and the packaged parts
can be lost. If the peeling strength is too high, then the carrier tape can have the

jumping-off problem due to a step motion detaping operation and the packaged part lost

or position misplaced.

15 figure 4 shows a cover tape structure according to the US Pat. No. 3,143,208
The cover tape has intersected lines of perforations arranged along the longitudinal
direction as well as the transverse direction. This design enables the user to peel off the
tape at the desired location along the selected lines of perforations. However, serrated

edges are left at the border when the cover tape is peeled off from the bonded carrier tape.



" or position msplaced. 15 Figure 4 shows a cover tape structure according
to the US Pat. No. 3,143,208. The cover tape has intersected |ines of
perforations arranged along the longitudinal direction as-well as the
transverse direction. This design enables the user to peel off the tape at
the desired location along the selected lines of perforations. However,
serrated edges are left at the border when the cover tape is peeled off
fromthe bonded carrier tape. 9 SUMVRRY OF THE INVENTION It is therefore
an object of the invention to provide a conposite cover tape for encasing

so that an excellent adhesio | St p@%@fﬁ% te of the cover tape
and the sealed object. 5 Itgﬁgﬁ#ﬁggggg?i ﬁ%ugpect of the invention
to provide a conposite cover tape for encasing so that a torn strip
portion can be peeled fromthe cover tape smoothly without causing a

vibration to thepGakkdr&brd #PBbjett dfotheiinentioe tepeaded a panipssijeucpiengapeubr of
place. Further, because of the guidance of stress concentration zone and

tearing dir Er?ctaklgg 56 Ut B exCBet Qﬁﬂé@i@n'e&ls@&lrtﬁ@ seatQ HRI FFh&ESERItAPE 404 10F THE

DRAW NGS Ot her oBjects, features, and advantages of the invention wll
beconme appar ent ron1the follomnng detail ed description of the preferred
led obienl

but non- Ilnf?ﬁﬁbaé odi ments. The description is nmade with reference to

t he acconpanying drawi ngs in which: Figure 1-1 is a cross-sectional view

showi ng a conventional cover tape bonded to 15 a carrier tape; Figure 1-2

is a crpss-secti gNathevdf&Wagb6M6t Gted of thatigventioh heprooiden coaypesitfcoFergapefot - 1
encasing so that a torn strip portion can be peeled from the cover tape smoothly without
causing a vibration to the carrier tape in forcing the encased parts jumping out of place.

Further, because of the guidance of stress concentration zone and tearing direction can be

maintained in course.
10 BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features, and advantages of the invention will become apparent
from the following detailed description of the preferred but non-limiting embodiments.

The description is made with reference to the accompanying drawings in which:

Figure 1-1 is a cross-sectional view showing a conventional cover tape bonded to

15 a carrier tape,

Figure 1-2 is a cross-sectional view showing a state of the cover tape of Figure 1-1

where the cover tape has been bonded to the carrier tape and then peeled off therefrom;

Figure 2-1 is a cross-sectional view showing another structure of a conventional

cover tape bonded to a carrier tape;



‘tape; Figure 5 izra 3-.dj mentional ..
rPq

whefe the cover tape has been bonded.to the carrier tape and then peel ed
off therefrom Figure 2-1 is a cross-sectional view show ng anot her
structure of a conventional cover tape bonded to a carrier tape; 10
Figure 2-2 is a cross-sectional view showing a state of the conventional
cover tape of Figure 2-1 where the cover tape has been bonded to the
carrier tape and then peeled off therefrom Figure 3 is a cross-sectional
view showi ng still another structure gf a conventional 5 cover tape bonded
to a carrier tape; Figure 4 is a top view showi ng a conventional cover

view of . a conposite.,cover t. I ng
to a first pref 25 B REC It HEWShO WHIBI 3 ée ﬁ?t&ﬁ rcggﬁe-n&lg?és% Cg%:r%pde
cross-sectional view show ng a conmposite cover, tape bonded tqQq a 10 cartrier
t ape accor diHggwe tHevhire the et taps Bt berp H‘F‘ﬁa@rﬁ? thgreatrife t?%ﬁ@atﬂi‘e@rﬁeek‘—%ﬁé’ﬁr e
6-2 is a cross-sectional view showing a state of the conposite cover tape
of Figure 6hdrefthex e t he conposite cover tape has been bonded to the
carrier tape and then peeled off therefromaccording to the first
preferred enbodi nent of the invention; Figure 7 is a cross-sectional view
showi ng different.forces_as the caover t has.. e f o
according to the @E?@?‘5?8%@??%&”8%36%?%@§¥mg$“¥%@“g%&%ﬁ@?@%&ﬁﬁgﬁg?gKQakS a
cross-sectional view show ng a conposite cover tape bonded to a carrier
tape acéor di 5yt BPaReRdsd o BFRTF F¥§: enbodi ment of the invention; Figure 9
is a cross-sectional view showing a conposite cover tape bonded to a
carrier tape according to still another preferred enbodi nent of the

i nvention; Figure 4 is a top view showing a conventional cover tape;

Figure 5 is a 3-dimentional view of a composite cover tape according to a first

preferred embodiment of the invention;

Figure 6-1 is a cross-sectional view showing a composite cover tape bonded to a

10 carrier tape according to the first preferred embodiment of the invention;

Figure 6-2 is a cross-sectional view showing a state of the composite cover tape of
Figure 6-1 where the composite cover tape has been bonded to the carrier tape and then

peeled off therefrom according to the first preferred embodiment of the invention;

Figure 7 is a cross-sectional view showing different forces as the cover tape has

15 been peeled off according to the first preferred embodiment of the invention;

Figure 8 is a cross-sectional view showing a composite cover tape bonded to a

carrier tape according to another preferred embodiment of the invention;

Figure 9 is a cross-sectional view showing a composite cover tape bonded to a

carrier tape according to still another preferred embodiment of the invention;



11 “Figure 10 is a cross-sectional view show ng a conposite cover tape
~bonded to a carrier tape according to a further preferred enbodi nent of the
invention; Figure 11 is a cross-sectional view show ng a conposite cover
tape bonded to a carrier tape according to a still further preferred
enbodi ment of the invention; 5 DESCRI PTION OF THE PREFERRED EMBCDI MENT
Referring to Figure 5, a three-dinensional configuration according to a
preferred enbodiment of the inventiogqis shown, which includes a conposite
cover tape 1 and a carrier tape 6. The encased electrical device is
posited in the recess of the carrier tape 6. The conposite cover tape 1 is
a multi-layer taPeureTheisqueress-segfianal giew RROWIBRFFIMROSES GRYer i%?ethélﬁgecﬁgo 4

rel ease coating layer 1 1 and the |layer adjacent to the rel ease coating

| ayer | 1 i saraier taperbomsdiog by Brthep pref¢recdegmitsisraent| ddyleg inyontjos; an ext ended
polynmeric filmmade from for exanple, nylon, polyethylene terephthal ate
(PET), polypropylene (PP), polystyrene (PS), polycarbonate (PC),

-pol ysul fone, polyimd Pl ol yet hyl. t.h - (PEN), i
chloride (PVQ), Xélﬂ”ﬁ)?bﬁﬁﬁ é"r?ég‘é 19%%&‘%‘”%2%2‘?‘@ ap%i"@e%%ﬁjgﬂcg%@er t?‘)ee?@pﬁﬁﬂg gte

15 synthetic paper. Preferrabl the e ossed’l er 1 as randomy
arr anged hoF@§WbWPF?§x"@ﬂgﬁaé@%1%Hﬂ@ﬁp ?P?ﬁf%ﬁ%%@ggégw ?m¥W%5Wbossing

roller. The enbossing roller surface is coated with the nunmerous outward
sharpen tips throughout the whole cylindrical surface. At an opposite side

of the yandomy enbossggstrueriohOrFieE @ RUFE RREDY FNggomItENN  adhesi ve
| ayer- 13 and a non-adhesive | ayer 14 over the adhesive |ayer 13. The non 20

adhesi ve | ayer 14 has one side adhered to the adhesive |layer 13, and an

opposite side preferrably processed by netal vapor deposition or cqated
with a layer of ®Reférsmate Eigageeﬁta_ thgez-dimensional configuration according to a preferred

embodiment of the invention is shown, which includes a composite cover tape 1 and a

carrier tape 6. The encased electrical device is posited lin the recess of the carrier tape 6.

The composite cover tape 1 is a multi-layer tape. The outer layer of the composite cover

iO tape is a release coating layer 11 and the layer adjaeent to the release coating layer 11 is an
‘embossed layer 12. The embossed layer 12 is an extended polymeric film made from, for
example, nylon, polyethylene terephthalate (PET), polypropylene (PP), polystyrene (PS),
polycarbonate tPC), polysulfone, polyimide (PI), polyethylene naphthalate (PEN),
polyvinyl chloride (PVC), polypropylene synthetic paper, polyethylene terephthalate

15 synthetic paper. Preferrably, the embossed layer 12 has randomly arranged holes on its
surface, which can be processed by an embossing roller. The embossing roller surface is

coated with the numerous outward sharpen tip_s throughout the whole cylindrical surface.

At an opposite side of the randomly embossed layer 12, there are provided with an
adhesive layer 13 and a non-adhesive layer 14 over the adhesive layer 13. The non-

20 adhesive iayer 14 has one side edhered to the adhesive layer 13, and an opposite side

preferrably processed by metal vapor deposition or coated with a layer of antistatic agent.



In order to prevent the static charge inpact danage inposed on the packed
conponents, the release coating |ayer 11 may be coated with either an
antistatic agent or charge dissipation nedia or the |ike. The way of
charge dissipation or elimnating static charge can be achi eved subj ect
to: (1) using ionic and non-ionic surfactant through 5 internal blending or
external coating; (2) using conductive material, such as carbon bl ack
power, graphite fiber power or metal pewer blended material; (3) netal
vapor deposition or coating of conductive material, for exanpl e, al um num

vapor deposition_or coating intri n i call duct| Y

| acquers. Prefer FaBFYer tPh@eY%ttéH%état’i‘(‘ia aFﬁf 1%@7&?% a3 i g%td e%mﬂel Péckced
antistatic surfactant coating, radiation cured pri n%l coat in

conduct i ve tompemsgtiethersiersarpatingiayer Vhpey baspuser Midfitngnan %F%ﬂcﬁﬁ'f'ﬁ ¥ilm
Antistatic coating or conductive coating can be a characteristic of the
surface resichirgy idisyiphtias mictiaror IDELISe. dhesvaypefrchetpeatissipatian @F cHmiFagng (S
randoml y embossed layer 12 is preferrably transparent and have the

sui t abl e nMechalk cah vet s@nakh, sudedt &o:t (1) akingsionief ambaoi- i6Hd 50rfaitant dhsougiihe
random y enbossed | ayer 12 and the non- adhesi ve | ayer 14 can be processed

through, the 1rqtgrnal ﬁ@ﬁdlkg%ﬁw@%t c ﬂar@) LEiRALSRIGEL R mERFON Sudh 8 Chdog ®lackr

coated With a nce their surface adhesion strength.
The adhesive Ia er made y [ AV at
seal abl e matp&“ie lgraq }J]tg tﬁﬁ[ B?W% rﬁO\'\p %?%Hé(ﬁﬂl%?&?lﬁl t( tﬁet%f”ﬁ%ytﬁaﬁysntb%

erra pressure
sensitive adhesive or thernopl astl c Sui tabl e materi a

ive
| ayer incl uds cagiigq (,Coétﬁltfé’é’?\?%‘”’ée“aét [ AR %T’Bt?élpbvapﬁaﬁﬁftoﬁfuO(’I)]rorsc%?ﬁ%

rubbers, 20 hot nelt el astoners, thernoplastics, etc The adhesi ?P
fornul at ed entrinsicaliyicondaciydpelyienibre bequesnt Pistesably. (i relenss cgpe ager 11'is
non- adhesi ve | ayer 14 can be obtained from a normal polyneric |ayer or a
ext ended fildpagddy @8istyikonifagehtyeiatiys endiatien eplet paintbe cogtPERnd gridyetsteer
pol ypropyl ene (PP), polycarbonate (PC), polystyrene (PS),

10 lacquer coating, metal vapor deposition, and metal thin film. Antistatic coating or
conductive coating can be a characteristic of the surface resistivity less than 10E13 ohms
per square. Material for the randomly embossed layer 12 is preferrably transparent and
have the suitable mechanical strength, and a thickness of about 6-150 microns. The
randomly embossed layer 12 and the non-adhesive layer 14 can be processed through the

15 flame treatment, plasma treatment or corona discharge, or coated with a primer, so as to
enhance their surface adhesion strength. The adhesive layer can be made by the
pressure-sensitive adhesives, heat sealable material, the major component of which is
preferrably pressure sensitive adhesive or thermoplastics. Suitable materials for the
adhesive layer include acrylic adhesives, silicon elastomers, natural or synthetic rubbers,

20 hot melt elastomers, thermoplastics, etc. The adhesive can be formulated either in
waterborne or solvent bases. Material for the non-adhesive layer 14 can be obtained from
a normal polymeric layer or a extended film such as nylon, polyethylene terephthalate

(PET), polyester, polypropylene (PP), polycarbonate (PC), polystyrene (PS),

polysulfone, polyimide (P1), polyethylene naphthalate (PEN), polypropylene synthetic



pol ysul fone, polyimde (Pl), polyethylene naphthal ate (PEN), polypropyl ene
synthetic 13 paper, polyvinyl chloride (PVC, PP synthetic paper, and

pol yet hyl ene terephthalate synthetic paper. The material of the

non- adhesi ve | ayer 14 has certain nechanical strength, and can be
transparent or translucent. The thickness of the material used is subject
to actual requirenent. Further, the non-adhesive |ayer 14 can be nade by

| acquer 5 printing and then through eagher thermal cure or radiation cure.
Preferrably, the non- adhesive |ayer_ 14 includes a nunber of non-adhesive
strips the ridRcadebying qhigride (Pl\ﬁé):d)d)e§>"§h?ftfnﬁé‘?er09“dr18ﬂ1¥5ﬁ‘ﬁ Fvereghthalgte ang
t he non-adhesi've strips are spaced fromone another. Aternatively, the
non- adhesi vesyhtiptie peper. bdhdimatded ohthe aomadizervedfiyeiohd haglisediioemedinaisal o
fit the shape and size of the carrier tape or carrier tray. 10 Figures 6-1
and 6-2 are drehgihdesd vaebe itmng@edntan teandluaerttorTheothickviesvofi the settriabrused is t he

tape shown in Figure 5. In the bonded view, the conposite cover tape | is
di vided i nt ogyyhact @il FlqRir@REAd Frthel theadnaiREST ORyROT4 dafibe hiade b3Nsbqaer
stress concentration zone 123. \Wen the conposite cover tape | and the

carrier _tape re. f 0 SSI NG S i r )
other sdal | Heersd SR ERECuUR B Tha B PGS iof e, PRIGBH G g
enbossed layer 12 is bonded to the c rriFr taB€ 6 havinq an e%p nced,
mechani cal t¥HEHY® 1A% riéngEhderie "WBRte P BEPEHEH ST STIRE TP Ras: seSéVerl?é@red

| ayer 12 is adhered to the non- adhesive | ayer 14 by the adhesive |ayer 13
to forma compodece Bumbsriehoemgdheshieghans anbrayion- adhesiy e HEPF arespresa dtam omhe
stress concentration zone 123 is di sposed between the carrier tape 6 and

t he non- adhesiotteer| ajleerndtivelt, tht@obadbiesivealager. cdmbodhededvota s, nuiber of mess 20
concentration zone 123 is the junction between the torn strip portion 121

and t he adhesdhesive poidsit@fit théZhaReariuse: dthie sirfiesap€oneentriadyl on zone 123
i s-mai nl'y-formed by the

10 Figures 6-1 and 6-2 are a bonded view in section and a torn-off view in section of
the tape shown in Figure 5. In the bonded view, the composite cover tape 1 is divided into
a torn strip portton 121, an adhesion portion 122, and a stress concentration zone 123.
When the composite cover tape 1 and the carrier tape 6 are fastened together by pressing,
heat sealing or any other sealing methods, the adhesion portion 122 with the randomly
15 embossed layer 12 is bonded to the carrier tape 6 having an enhanced mechanical tensile
.strength. The center portion of the randomly embossed layer 12 is adhered to the non-
adhesive layer 14 by the adhesive ldyer 13 to form a compound film having a higher
mechanical tensile strength_ The stress concentration zone 123 is disposed between the
carrier tape 6 and the non-adhesive layer 14 at the border area. In other words, the stress
20 -concentration zone 123 is the junction between the torn sfrip portion 121 and the adhesion
portion 122. Because the stress concentration zone 123 is_mainly_formed by the
randomly embossed layer 12, its mechanicél tensile strength is the weakest in comparison
with the mechanical tearing strength bf adhesion portion 122 and the central portion of

the composite cover tape 1 containing the randomly embossed layer 12 and the non-



random y enbossed | ayer 12, its nechanical tensile strength is the weakest
in conparison wth the nmechanical tearing strength of adhesion portion 122
and the central portion of the conposite cover tape | containing the
random y enbossed | ayer 12 and the non 14 adhesive |ayer 14. Nunerous
random y enbossed hol es throughout the surface of the randomy enbossed

| ayer 12 has a function of guiding the tearing stress along the stress
concentration zone 123 so that rather gmall tearing force is needed to tear
the tape. In other words, the minimumtearing force applied to peel off
the torn strip portion 121 fromb5 the adhesion portion 122 is smaller than
t he adhesion force of the adhesion portlon 122 to the carrier tape 6 and

the adhesi Oggﬁ& \%qa?% L efo{j]%Pcﬁ{s Bd 18 Jaelgcf]@?&ggﬂrg%loﬁ{%‘éssﬁﬁgc Lf’”‘éﬁ%r 12

to the non- esive | ayer IS S I'ne i s extrenel

snmooth and u r earin n i the torn strip porti 1 of the
cover tape. IO PRBC el o bt 117 gi?gg‘d)‘?”tghtéeé%?f‘ e Bessafneg sffess
Referring to Figure 7, as the torn strip portlon 121 is peeled off, the
tear |ine ha&8negntrateaieansr Mdnwdthal rasharisaialldrasing foree steedsd dawehe taaci da
zone 123. The position of tear line 1is highly dependent upon the |evel of
t he teari ng otlor eerdy, the mieanumges pgddraandplidigo patlioff the toraplp pedtiore s i fagm
force 71, to adhesion forces 72 and 73, wherein the adhesion force 72 is

t he cohesi vehsidhesigh Poliehvieeis $ridlce iRasbesiNeay e fork@ ofihd ai Biondrash ER rse
| ayer 14 via 15 the adhesive | ayer 13 and the adhesion force 73 is the

cohesi ve st rtﬁ@&trhexqgée?’]@%ﬁ'dh eddhsgpﬁéregom%m%?g@ﬂenBhﬁlse SRIGHI A0k he

carrier tape 6 via esi ve ayer oms a” peel |ng
adhesi on force Le nade on a e d xi al | tenﬁ p
adhesi ve t apd haf %bhe -4l 98T I EQS Suftuibt PSS dEE & %‘*P“he?y 460

and uniform tearing when peeling the torn strip portion 121 of the cover tape 1 from the

adhesion portion 122 of the carrier tape 6.

0 . Referring to Figure 7, as the torn strip portion 121 is peeled off, the tear line has a
predetermined direction along the stress concentration zone 123. The position of tear line
is highly dependent upon the level of the tearing force, the tearing speed and the ratio of
applied tearing force 71, to adhesion forces 72 and 73, wherein the adhesion force 72 is
the cohesive strength between the embossed layer 12 and the non-adhesive layer 14 via

15 the adhesive layer 13 and the adhesion force 73 is the cohesive strength between the

embossed layer 12 and the top surface of the carrier tape 6 via the adhesive layer 13.



of one inch relative to different adherend materials at different. peeling
angles: AIF SS PSC PCC PSC PCC 90 769 1061 881 895 895 1295 120 760 724
683 769 675 901 150 616 576 648 630 598 809 170 395 485 496 520 469 679
180 1090 1024 923 1093 1297 1037 5 Table | The enbossed biaxially extended
pol ypr opyl ene adhesive tape used in the aforesaid test is obtained froma
one inch w de enbossed biaxially extended polypropylene film having one
side coated with a pressure-sensitive1iayer of acrylic adhesive having a

t hi ckness of 20 nmigcroneters. |n.Table 1 A Reeki ndsangl & Ligdiae)iaxikiy 10
adhesi on force (gkghsfﬁh%%jf %é&“gf%ﬁﬁ'gggbggégp gﬁéegg'gééﬂgg%ﬁy%?y?g%e

pl ate bl endedenatkitfaigrosiuatd Asesas bps hbliag k;hiPGEss pb2Y cacrbowar eapl atvelth

bl ended wi th conductiive carbon black. In an ther,exaquF,_;hgxgnbossed

bi axi al | y exf etdadh pitpsriegyfand whpend fpagiset WYty Beghd'¥%ch and a

t hi ckness of 29 mcroneters is lamnated with a biaxially 15 extended

pol yester filmon the adhesive coated side in the mddle, which has a width

of 0.5 inch and @ tAiFckhesss of| 2BS@ri ¢r BMEr gr s. SThe pdH¥di ve th{fe i s
respectively adhe¢redtol the stalnless—steel—platepndthereashon powder
bl ended polystyrene99Ia1e76%urihﬁﬁﬂhe 2‘ﬁéelingg%%est t5Pn stﬂﬁggp)rtion i's

id then

peel ed of f from the mdhesioy eel g apglg;0f | 1§ and a
tearing speed of |24 7i'nches/ m nute, af the teating forlces are¢ measured

16 150 616 576 648 630 598 809
170 395 485 496 520 469 679
180 1090 | 1024 | 923 1093 1297 1037

5 ' Table 1

The embossed biaxially extended polypropylene adhesive tape used in the
aforesaid test is obtained from a one inch wide embossed biaxially extended
polypropylene film having one side coated with a pressure-sensitive layer of acrylic
adhesive having a thickness of 20 micrometers. In Table 1, A: peel'i.n,g angle (degree); F:

10 adhesion force (grams/inch); SS: stainless steel sheet; PSC: polystyrene plate blended

with conductive carbon black; PCC: polycarbonate plate blended with conductive carbon

black.

In another example, the embossed biaxially extended polypropylene tape having a

width of one inch and a thickness of 29 micrometers is laminated with a biaxi:cllly

15 extended polyester film on the adhesive coated side in the middle, which has a width of
0.5 inch and a thickness of 25 micrometers. The adhesive tape is respectively adhered to.

the stainless steel plate and the carbon powder blended polystyrene plate. During the
peeling test, torn strip portion is peeled off from the adhesion portion at a peeling angle of

180° and a tearing speed of 24 inches/minute, and then the tearing forces are measured



respectively. Both tearing forces show the sane result at a tearing force
of 24 grans. The tearing force, which is directly proportional to the
tearing speed and the tearing |ine, becones closer to the two opposite

| ateral sides of the non-adhesive |ayer when the tearing speed is

i ncreased. The stress concentration effect becomes enhanced when the 5
tearing speed is increased, causing the edge of the enbossed filmto be
sharpened along the tearing lines wiggin the stress concentration zone.
Tabl e 2 shows a back peeling adhesion test nade on the different thickness

of the enbossed. bjaxj al .ext.ende ropyl (PP d.p et hyl ene

t er epht hal af &P° Hﬁb’siﬁfg}‘ keéBB% EREY Sﬂ’gg’qhg%ﬂ%?ﬁgﬁ@ﬁ%ﬂzﬂgﬁgﬁﬁpﬁg%(§Ea§'¥S‘( ﬁnlj:l’i")
filmhaving a thickness of 25 10 microneters and a wi dth of one lncEnat a
tearing spe&dirige forse; whitdsis phrectly muprortigiah 4Q dbgi te3riag sasqdy andrhop e mEP P K FOPP
KFPET extended polyneric filns Thickness (mcroneters) 20 29 40 12 Back
adhesi on f obeemes4gosk03q theIwo lapgBsiteT tadral 9demoff Hisl morpad kKO Haeen dv heRPET
stand for the enbossed biaxially extended polypropylene and pol yet hyl ene

t er epht hal ateringlspeedriespeedsed elie stradsl @ndersiacivs effeafiebomes édantaligwhar the

test in which one inch wi de enbossed 15 biaxially: extended pol ypropyl ene
(PP) and poliyethbyhenas tehenbd halahe tlddahl Jf aresmys&hfiinhay e fHatf@e@Rlong

t hi ckness are réspectively adhered with a biaxially extended pol yester “film
having a w F 0.5 i r ' s of 25 mcroneters in the mddle
at one side?&ﬂ$ﬁékgg%§gﬂﬁgng%%@%ﬁ%g&%gggﬁﬁggPﬂén adhered to a standard
stainless steel plate, and the .

Table 2 shows a back peeling adhesion test made on the different thickness of the
embossed biaxially extended polypropylene (PP) and polyethylene terephthalate

- adhesive tapes against a polyethylene terephthalate (PET) film having a thickness of 25

10 micrometers and a width of one inch at a tearing speed of 24 inches per minute:
Embossed biaxially '
. KFOPP KFOPP KFOPP KFPET
extended polymeric films : _
Thickness (micrometers) 20 _ 29 40 12
Back adhesion force 1146 1033 - 1091 1463

Table 2

In Table 2, KFOPP and KFPET stand for the embossed biaxially extended

polypropylene and polyethylene terephthalate films respectively.

Table 3 shows a applied tearing force test in which one inch wide embossed

15 biaxially extended polypropylene (PP) and polyethylene terephthalate (PET) tapes which
have different thickness are respectively adhered with a biaxially extended polyester film

having a width of 0.5 inch and a thickness of 25 micrometers in the middle at one side.

The compound adhesive tape is then adhered to a standard stainless steel plate, and the



17 “torn strip portion is peeled off along the stress concentrati on zones
at a peeling angle of 180 and a peeling speed of 24 inches/mnute. The
applied tearing force fromabove tapes is neasured. Enbossed biaxially
KFOPP KFOPP KFOPP KFPET extended polyneric films Thi ckness (m croneters)
20 29 40 12 Tear force (g/inch) 11 24 28 14 Table 3 S According to the
aforesaid Table 1, Table 2 and Table 3, the present invention is not
limted to a particular adhesive mategyal; the tearing force needed to tear
off the randomy enbossed |ayer 12 is about 10 to 50 granms only which is

smal | er than.thgrip ?QR%iiQBeeﬂ&J BTG dhoatfB RGeds ¥ REht@fion Bénds At B palirigrangeys 6ff on
~and the adhesi.on strength between the enbossed filmand the adhered object

(the-carrier,gape,6). .This apphi : i : J L bhe
dnesi on st rETRER Epeslie "sRR 4T R b aRE; T APIER cafing Rired £5 S50RbRE
| am nat ed non-adhesive film It is not necessary to limt the adhesion
force, and @@ﬁﬁm§?¢ip portion can be positively separated fromthe carrier
tape 6 along the stress concentration zones 123 Because the applie
tearing forcge rmrddeskditoasdparate the torin strip portion 12[ f hg cover
tape | at differﬁ%}(gngles i s sndtiOPR he t trip %E&Pfon lggﬁg%fcan be
separated frSHTAE RYY F”?gbgsl snoot hl'yl wi t hout g¢ausing a Vibration|to the
carrier tape il oGt dd§) Bncased parts painpi ng oufg of placey Furlt her,
because of tlhe quidance of stress concentration zone, and tearing
direction can BEeamfirn¢ Gi/imel) i n| courlde. 24 28 14

Table 3

3 According to the aforesaid Table 1, Table 2 and Table 3, .the present invention is
not limited to a particular adhesive material; the tearing force needed to tear off the
randomly embossed layer 12 is about 10 to 50 grams only which is smaller than the
adhesion strength among layers of the torn strip portion and the adhesion strength
between the embossed film and the adhered object (the carrier tape 6). This applied

0 tearing force is far less than the adhesion strength of the embossed film against the carrier
tape and the laminated non-adhesive film. It is not necessary to limit the adhesion force,
and torn strip portion. cén be positively separated from the carrier tape 6 along the stress
concentration zones 123. Because the applied tearing force needed to separate the torn
strip portion 121 from the cover tape 1 at different angles is small, the torn strip portion

15 121 can be separated from the cover tape 1 smoothly without causing a vibration to the
carrier tape 6 in forcing the encased parts jumping out of place. Further, because of the

guidance of stress concentration zone, and tearing direction can be maintained in course.

Figure 8 shows an alternative form of the cover tape 1 adapted to seal a two

dimensional carrier tray 5 having recesses 51 of different shapes and depths for encasing



Figure -8 shows an alternative formof the cover tape | adapted to seal a
two dinensional carrier tray 5 having recesses 51 of different shapes and
depths for encasing 18 the electronic parts. The carrier tray 5 can be
made from paper, synthetic paper, plastics, ceramcs, netal or non-netal
materials, or mxture of the aforesaid materials, or recycled materials
fromthe aforesaid materials. The cover tape | nmay be processed through
surface ink printing to indicate a coypany nane, a trade nane, a product
nane, a 5 identification bar code, etc., for recognition by users or
automati ¢ r@reERibhieHarPPRR@tiHer trieS edrr bengadofrémguaper, Synthdtid fapér, pla98ss,
section of it.further formof. the present invention. The structure

includes a cOmRAST afRURIn-hERPmARAR, 8r Bk Ede®T tlA8relaid Teriad! %FPch&ié&‘
parts 9 for encasing are posited in the recesses of the carrier tap . The

conposi te Covgetrriaisgggﬁlitgla?afgre%éi t&étkl‘ff‘ﬁfgr fi@p&veﬂtlﬁ)reog&&&n{aca¥ﬁoé:e$slgé3pn%ugh

conmposi te cB¢ s a release coating |ay

adj acent to the release_coatjgg | ayer 21 is an uniaxially extended film
22. The rel 8gdacecshtRrHynedpeindsite: ﬁOH@aEbé?gﬁ’By“ﬂﬁyPﬂ@9 A prfushmapgr @,
and radiation cure. The uniaxially extended film22 is an uniaxially

ext ended pofidemsficasioni Yamcoded 6tcf. foniece itk BNPIES OhiHtONti sk ywritigr appacaotol
(PVA), polyester, polypropylene (PP), polycarbonate (PC), polystyrene
(PS), polysulfone, 15 polyimde (Pl), polyethyl ene naphthal ate (PEN), PP

synt heti c paper, VI NY s 04 I ( " YoF Qpylenecsynt hetic_ paper,
and polyethylenelggééégpﬁgﬁg¥g %yﬂﬁﬁé%ﬁ%g%agggﬁlpgﬁp%hg thXEP g“b?“gﬂﬁ
ing 21, an

uni axi al l'y extendedﬁfiln122 op gﬁite to the release coati
adhesi ve zon®vedlaRi AdeFHUG ’g 4P PO VAIS TR gr“B‘vi“oFé‘H‘edltéWgﬁt hihe
extending direction of the uniaxially extended film22. The adhesive of
the adhesi velectnaiccRagtsi hdonan@aRgS Fee POSETd Heepiceeistir ol Sunedirtien tapadheBieves
- or heat sealable thernoplastics. In addition to the
composite cover tape 2 is a multi-layer tape. The outer layer of the composite cover tape
10 is a release coating layer 21 and the layer adjacent to the release coating layer 21 is an
uniaxially extended film 22 The release coating layer 21 can be coated by drying,
thermal cure, and radiation cure. The ‘uniaxially extended film 22 is an uniaxially
extended polymeric film made from, for example, nylon, polyvinyl alcohol (PVA),
polyester, polypropylene (PP), polycarbonate (PC), polystyrene (PS), polysulfone,
15 polyimide (PI), polyethylene naphthalate (PEN), PP synthetic paper, polyvinyl chloride
(PVC), polypropylene synthetic paper, and polyethylene terephthalate synthetic paper.
On another side of the uniaxially extended film 22 opposite to the release coating 21, an
adhesive zone coating 24 with parallel intervals is provided along the extending direction
of the uniaxially extended film 22. The adhesive of the adhesive zone coating 24 can be
20 either pressure-sensitive adhesives or heat sealable thermoplastics. In addition to the

zone coating of the uniaxially extended film 22, the adhesive layer can be coated

throughout the whole surface if heat sealable elastomer is utilized



zone coating of the uniaxially extended film 22, the adhesive layer can be
coated throughout the whole surface if heat seal able el astoner is
utilized. 19 The material of the uniaxially extended film22 is highly
extended in a particular direction. Fromm crostructure point of view, a
paral l el fibrous structure is shown at the wuniaxially extended film 22,
therefore the uniaxially extended film 22 has a high nechanical tensile
strength in its material extending dijgction. On the contrary, the 5
mechani cal tensile strength of the uniaxially extended film22 in the

di rection per peruiGutéial obthetumiavaslbr éxatndest fidmdi2ng hihteettewted i agarticular
transverse direction, is weak. Therefore, when enploying a tearing force
to a cut madgeatodNSosi HRr&8a8uee pbifof Wew axpahilyl fidxesnstiediui Isrsh@@nianthiet s
material extending direction, the uniaxially extended film 22 can be

easily bfOke“-ﬁg%lfygegt@géfﬁﬁ&]99%5&%@%%@59 alionsdiif, 2 aahign of the

cut. 10 Pref&t e extended direction of” the uniaxially extended

| ayer is designed to be aral lel to an extended directio rrier
tape. The té&%*ﬁ@cﬁée%wﬁﬁgﬁﬁ¥ ‘%H%B?H”%hﬁéeTﬁbg ?%?mgngh} 89§%%ngﬁggsite
side edges of the torn strip gortion_are naintaig?diéﬁnoth. when det ached
fromthe coweschepipdl tensilgsirangh of e yamda!lverxtendsd S 22 1p is resti8 t he
uni axi ally extended film22 guides the concentration of the stress of the
tearing for gerpebBichlar td gs miateriat xdendisg prestiopeice. tENS\6F€aliteqdoB At 4§

el ectronic parts out of the recesses of the carrier tape 6 because the
torn strip ppHeréfore, Gavn b@phyy hictridefachedc futomdeheososide edgep® ths.

Further, because there is a stress concentration zone designed to guide the

tearing, t h%niéﬁé}hﬁ Oerfliell G 2Nniie AREM RkRAdink oS ehavipixidel aabhdeg t he
torn strip portion. I'n some circunstances, when the cover tape Is used in a

Blr 82 egggge[ gﬁllﬁgg%cail%e?e?l\ssliil)é rirc])ggn%t’ég‘% %gensg g%rrﬁ:renttrgtpcﬁl eiréa ﬁbﬁgth%rd%fegtri(ﬂpéf%he cut.

10 Preferrably, the extended direction of the uniaxially extended layer is designed to be
parallel to an extended direction of the carrier tape. The tearing is extremely smpoth and
uniform, and the two opposite side edges of the torn strip portion are maintained smooth
when detached from the cover tape 5, because the parallel fibrous structure of the
uniaxially extended film 22 guides the concentration of the stress of the tearing force.

15 Little vibration is produced to force the encased electronic parts out of the recesses of the
carrier tape 6 because the torn strip portion can be smoothly detached from the cover tape

S. Further, because there is a stress concentration zone designed to guide the tearing, the

tearing direction is maintained in course when detaching the torn strip portion.

In some circumstances, when the cover tape is used in a high temperature

20 environment, the cover tape is also preterably processed to have anti-static treatment or
charge-dissipation properties. An anti-static layer 23 can be formed, by coating or metal

vapor deposition, between the uniaxially extended film 22 and the adhesive zone coating

24, which can be achieved by performing an antistatic treatment. The way of charge

dissipation or eliminating static charge can be achieved subject to : (1) using ionic and



char ge-di ssi pation properties. An anti-static |layer 23 can be forned, by
coating or netal vapor deposition, between the uniaxially extended film 22
and the adhesive zone coating 24, which can be achieved by perform ng an
antistatic treatnent. The way of charge dissipation or elimnating static
charge can be achieved subject to : (1) using ionic and 20 non-ionic
surfactant through internal blending or external coating; (2) using carbon
black powder, graphite fiber powder gg netal power blended material; (3)
nmetal vapor deposition or coating of conductive material, for exanple,

‘al um num vapor. deposition,or .G i | 1L BSI Mo g4 EMBon black
polyanilineﬁVEQH éWé?mﬂWﬂP§¥§Pﬁ@gﬁgg@Fﬁgn%pP%gﬁéhgﬁ#egggggggté%%ﬁcan be a
characteristic of the surface resistivity |ess. than 310 re.
In actual pP%‘&‘iqfcé,raPihtteiébeﬁr%cf"é‘f‘?reﬁf s B‘?%?{dpt‘?ﬁgeﬁierw n%%rgarll’t f@ﬁﬁé g{la?#g?
agent with the material of the uniaxially extended film22 to,sinplify the
process anddepeditioe of heatimgsif conduséive matestab foF Cxample; Ffuminym VPSW%Q?%‘&“ ¥I m
22 can be processed through the flame treatnment, plasma treatnent or
corona di schaiti@g of aftrisHedigtoniitdiva potyiandine laguers. AatisibasedinpercRaducive ace
adhesi on strength between the uniaxially extended filmlayer 22 and the

adhesi vie z0pgy;0ahh B 2 2flaradiBAsiRdbraRE VaTRO NG oAl ileg tiRdh 10E 1Aahnsiprer t@drd o
any certain adhesive material but depended on the layer it adhered to so
that the adhesive zone coating can be nade by the pressure-sensitive
adhesi ves, heat seal able naterial, the major . conponent of which is
preferrably pr esémﬂ@uﬁmﬁ%qtlcﬁ,\}élséﬂ?fééf?@Q‘%IPIGPWé‘grPﬁ anept prdistatis aggnt v the
materials for the adhesive |ayer include acrylic adhesives, cyanoacryl ate
adhesi ves, peittial of Heneiaddbsextendeduiisa Utasiow!ifo theaypesss aat saduge dhe &5t con
el astoners, natural or synthetic rubbers, hot nelt el astoners,

t her nopl ast iTgs, suethe of ke adiarRilyeext@ded finf 02 mah dieeprogksshé thionginvdhe flaoene,

sol vent or solventless bases, and treated to a dry state

. treatment, plasma treatment or corona discharge, or coated with a primer, so as to enhance

10 the surface adhesion strength between the uniaxially extended film layer 22 and the
adhesive zone coating 24. The adhesive zone coating 24 is not limited to any certain

adhesive material but depended on the layer it adhered to so fhat the adhesive zone

cdating can be made by the pressure-sensitive adhesives, heat sealable material, the major

component of which is preferrably pressure sensitive adhesive or thermoplastics.

15 Suitable materials for the adhesive layer include acrylic adhesives, cyanoacrylate
adhesives, polyurethane adhesives, unsaturated polyester adhesives, silicoﬁ elastomers,

natural or synthetic rubbers, hot melt elastomers, thermoplastics, etc. The adhesive can

be formulated either in waterborne, solvent or solventless bases, and treated to a dry state

by thermal, radiation or electron beam.

20 Referring to Figure 10, which shows a composite cover tape according to a further
preferred embodiment of the present invention, the composite cover tape 3 is a multi-
layer structure. The composite cover tape 3 includes a release coating 21 at its outer side,

and an uniaxially extended film layer 22 adjacent to the release coating 21. The release




* by"thermal, radiation or electron beam 20 Referring to Figure 10, which
shows a conposite cover tape according to a further preferred enbodi nent
of the present invention, the conposite cover tape 3 is;a i r
structure. The conposite cover tape 3 includes a release coating 21 at its
outer side, and an uniaxially extended filmlayer 22 adjacent to the

rel ease coating 21. The release 21 coating |ayer 21 can be coated by
drying, thermal cure, and radiation cgfje. The uniaxially extended film 22
is an uniaxially extended polyneric filmmmde from for exanple, nylon,

pol yvi nyl alggma layePYAkan BROLAESE dryiRg) tBimen ¥l engnd RBatiop olngc dhboniakielly PC) ,
pol ystyrene (PS), "pol ysul fone, polyimde (Pl), polyethyl ene naphthal ate

PEN), 5 pol ynt het.i ¢ Vv ' BV, ¢ le,
oot hot gt BARRVLER SooN " GhinfiaNFRRIendBP B afblc Gl HAREOR K cantle

uni axi al 'y extended fi 2 ite to.the relea t

seal abl e adﬁé@PvB°W§V@ﬁg%§%PEE%§%@iH@H?ﬁ%hgohggvnﬁﬁgl@gﬁébggﬁéé?vgeQF%%er
33 is made fromhot nelt el astoners or, thernnﬁlastiﬁf havingﬁglhigg Qh?ss
transition pobstesnat (PS). Palysulfens: ralamids e(PAlngshgdylensenamyhalaten SPERE ¢y
at roomtenperature. 10 When the electronic parts are sealed in a the
recesses on poher@gidricaynthapeparer,tiolyvam chieride fRYC), anf@obisHpylsieteacpyiaptet ape
| is brow ht and heat sealed to two parallel side edges of the recesses of

the carrier s\@ReiOFapeheOs andth@rsideaiehd iniaiigly dxiendeé fit m28alppblie tadivasicve
| ayer 33, formng with the surface of the bonded object (the carrier tape)

a strong bog@w}q%nﬁ r RSk Nealhk SldhaGse 1afBesheaprovrRRUaDT IR Relhgedimge ladh@ive33
may be added with dn antistatic agent, "so as 15 to provide an antistatic

ty f ti th t ' - d
Gl cotroni ¢ pabr Say b alb Galol FREAhRRPRIARINR, igh sy SRERRAT

the carrier tape 6, th orn stri ortipon op,the mddle of the conposite
cover tape gerﬁgé)r@@éé] Th?s Leat sealablepadgeswe Blyer 93 1S no{nstlccli( /at room temperr:(riPurg.

10 When the electronic parts are sealed in a the recesses on the carrier tape or the carrier tray,
the composife cover tape 1 is brought and heat sealed to two parallel side edges of the
receslses of the carrier tape or the carrier tape through the heat sealable adhesive'layer 33,
forming with the surface of the bonded object (the carrier tape) a strong bonding strength
interface. The heat sealable adhesive layer 33 may be added with an antistatic agent, so as

15 to provide an antistatic property for proteéting the active integrated components of the
encased electronic part's against impact. When the electronic parts 9 is taken from the
carrier tape 6, the torn strip portion on the middle of the composite cover tape 3 between
its two bonded side édges can be removed by tearing. In order to ensure a positive
tearing, cuts may be provided at the front edge of .the composite cover tape 3 at the

20 boundary lines, so that the torn strip portion which coves over the recesses of the carrier

tape 6 can be positively detached from the composite cover tape 3. The tearing is
extremely smooth and uniform, and the two Qpposite side edges of the torn strip portion
are maintained smooth when detached frofn the composite cover tape 7, because the

- parallel fibrous structure of the uniaxially extended film layer 33 guides the concentration



its'two bonded side edges can be renpved by tearing. In order to ensure a
positive tearing, cuts nmay be provided at the front edge of the conposite
cover tape 3 at the 20 boundary lines, so that the torn strip portion which
coves over the recesses of the carrier tape 6 can be positively detached
fromthe conposite cover tape 3. The tearing is extrenely snooth and

uni form and the two opposite side edges of the torn strip portion are
mai nt ai ned snooth when detached from bhe conposite cover tape 7, because
the parallel fibrous structure of the uniaxially extended filmlayer 33
gui des t he epnhixerir¢satdfome 22ariigyf fdrbe Bittlesibradord eptodactédigp ffarceahe lentdskéd
vibration is produced to force the encased electronic parts out of the

recesses of ereaeorﬁ'@Fﬁxitsecsutfoan% BeesRRGTYUSEANE thee 6 bet4usP tRAbid #Ap paRionken
snoot hly detached fromthe conposite cover tape 7. Further, the tearing

direction ig, s%bt’ﬂ@gé??&eh gro%QWesc%nwggi@e 05T Ede"D fliehet QBQte%}ifl-%gir?ﬂéotni ign

because there’is a-’stress concentration zone produced to gu

tearing. As the conposite cqver t%ﬁF fqr encasing is q%ilizeg in a higﬁ
t enper at ur e M2IRYPF HREAYSS R naLetd é“gbﬁlgi Ry 6?&@%@0& CGFUSE FNEEVIS eSS
packagi ng, a conposite cover tape _according to another preferred

enbodi rent agn@n%mmwnpipgqméeCi% gudefihedeased for preventing the heat
seal abl e pressure sensitive layer 33 fromsoftening. On the center of 10
the torn strip portion of the conposite cover tape 3 near the electrical

devices, a non- adhggi H&nécﬁ}{grc&)ﬁ/gr Ra\?;ga@;eén%gsi}? i@ wERcansh adhy ﬁit\é%gla@al’lﬁ%

41. Alternatively, the non- adhesi yer 42 can be desi gned and adhered
to the outer quer 8f bhe tagﬂ.strig gontiog far gwaé fron1thg carrLer
obj ect by t BBVEEENHES KRS SRS BRI " A PIITHE YRUEEPIARETE HERIPOSER EQT EPF ay er
42 can be an extended pol yner, such as_nyl on, polyvinyl alcohol (PVA), 15
pol yet hyl enéctastiggreranothes Rrefemed ehodimentras shawhin figusnd |( spyisclosed for
pol ycar bonate (PC),

preventing the heat sealable pressure sensitive layer 33 from softening. On the center of

10 the torn strip portion of the composite cover tape 3 near the electrical devices, a non-
adhesive layer 42 is adhered by a second adhesive layer 41._ Alternatively, the non-
adhesive layer 42 can be designed and adhered to the outer layer of the torn strip portion
far away from the carrier object by the second adhesive layer 41 The material of non-
adhesive layer 42 can be an extended polymer, such as nylon, polyvinyl alcohol (PVA),

15 polyethylene terephthalate (PET), polyester, polypropylene (PP), polycarbonate (PC),
polystyrene (PS), polysulfone, polyimide (PI), polyethylene naphthalate (PEN), |
polyvinyl chloride (PVC), polypropylene synthetic paper, and polyethylene terephthalate

synthetic paper.

In some particular circumstances, the side of the cover tape adjacent the adjacent

20 object is preferrably further proéessed to have anti-static treatment or charge-dissipation
properties. An anti-static layer 43 can be formed, by coating or metal vapor deposition,

on the surface of the non-adhesive layer 42. The way of charge dissipation or eliminating

static charge can be achieved subject to : (1) using ionic and non-ionic surfactant through



pol ystyrene (PS), polysul fone, polyinide (Pl), polyethylene naphthal ate
(PEN), polyvinyl chloride (PVC), polypropylene synthetic paper, and

pol yet hyl ene terephthal ate synthetic paper. In sone particular

ci rcunst ances, the side of the cover tape adjacent the adjacent 20 object
is preferrably further processed to have anti-static treatnent or
charge-di ssipation properties. An anti-static |ayer 43 can be forned, by
coating or netal vapor deposition, ogzthe surface of the non-adhesive

| ayer 42. The way of charge dissipation or elimnating static charge can

be achi eved subject to : (1) using.ionic and non-i Qni @CLanhitd Mbeugh
23 inter ndpt%‘I‘*’érﬂ‘i"}ﬁ’g‘%Pré%%eé?aﬁa?(’%&‘ﬁ%zt {2‘;9‘4,51?’%25&@%1:' (r%l)g'g;%1 c%a?%{l)é] b%a(li:}k1 polvvder,
graphite fiber powder or nmetal power hlended mgterial, (3 |
deposition-wrN@mavimgmbﬂm“@ﬁﬁﬂ@&@ﬁﬁ@mﬁﬁﬂeRgbpfﬂﬁdvm8§éﬁ%é%%mgﬁhg?ﬁﬁﬁfggpor
deposition or coating of intrinsically .conductive polyaniliqg | ac uers.
Pr ef er r abl y¢ordnetianhatetial ifar coatplsgluminube/apeadeReshipn ok oafing ol ipginsically
antistatic surfactant coating, radiation cured printing coating and

conduct i ve . RGEHRS pdiPatilinglaciial Preapablyderositisiatn cozting arptbalcontad Ay PRE m
Antistatic coating or  conductive coating can be a characteristic of the

surface r es%ftt%v%l}ldstz{t?cs?urh{l%t 16643 ORRtioR&ur&lpAheng thatigoued coapetivan

D < .
al so be adapte 0 seal a two-dinmensional carrier tray having 10 recesses

of different shapes .and depths for encasi : RPN At RASE Scoail€ or
carrier tr aiﬂcq‘é%{nc%‘ém%’aﬂlg%?rvélﬁ?bgﬁﬁ?sf&?@yna{a ger%llggl grla{ggﬁl, ‘plasti cls, “Ceram cs,

metal or non-netal materials, or mXxtur f the aforesai L 80Eak Shmer
recycl ed nacepqugtise F?%‘tﬁ’r‘%t"ﬂ%b‘é}a&ﬁ%@‘é‘ieﬂsucn‘g}t ¥ FUrase r%‘ﬁ“é'ﬁ?' kll%s ?ﬁralaven{b“l on has
been described by way of exanple and in ternms of a
per square.
The cover tape can also be adapfed to seal a two-dimensional carrier tray having
10 recesses of different shapes and depths for encasing the electronic parts. The carrier tray
can be made from paper, synthetic paper, plastics, ceramics, metal or non-metal

materials, or mixture of the aforesaid materials, or recycled materials from the aforesaid

materials.

wile the invention has been described by way of example and .in terms of a
15 preferred embodiment, it is to be understood that the invention is not limited thereto. To
the contr@, it is intended to cover various modifications and similar arrangements and
procedures, and the scope of the appended claims therefore shduld be accorded the
" b.roadest interpretation so as to encompass all such modifications and similar

arrangements and procedures.

20 It is to be understood that the drawings are designed for purposes of llustration
only. and are not intended as a definition of the limits and scope of the invention

disclosed.



15 preferred enbodinment, it is to be understood that the invention is not
limted thereto. To the contrary, it is intended to cover various

nodi fications and sim | ar arrangenents and procedures, and the scope of
t he appended clains therefore should be accorded the broadest
interpretation so as to enconpass all such nodifications and simlar
arrangenents and procedures. 20 It is to be understood tHat the draw ngs

are designed for purposes of illustratjon only, and are not intended as a
definition of the Ilimts and scope of the invention disclosed. 24 'Wi
Al ISCLAIM-F'DI1S: 1. A conposite cover tape for encasing electronic

parts in a carrier object, conprising: an adhesive |ayer; 5 a non-adhesive
| ayer; and awiesbossghhayenshaving a plurality of randomy arranged hol es,
wherein the adhesive |ayer is on one surface of the enbossed |ayer and the

non- adhesi ve | ayer is 1%*&8&?%1&%0‘%@:“&36 fd?fenéﬁﬁlgeam%ﬁdpérQYEE cBYiet glgect

adhesi ve | ayer, wherein the conposite cover tape conprises: 10 an hesi on
portion, which is.a portion of the conposite cover tape adhering to the
~carrier obj efi™¥"The adhesive layer: a torn strip portion which is a

.portion of the conposite cover tape adapted to enhance cohesive strength
of the enbossed |ayer BYAHEEYEHE ng the non-adhesive | ayer: and

5 a non-adhesive layer; and
an embossed layer having a plurality of randomly arranged holes, wherein
the adhesive layer is on one surface of the embossed layer and the non-adhesive layer is
adhered to center of the embossed layer by the adhesive layer, wherein the composite
cover tape comprises:
10 an adhesion portion, which is a portion of the composite cover tape
adhering to the carrier object by the adhesive layer;

a torn strip portion which is a portion of the composite cover tape
adapted to enhance cohesive strénéth of the embossed layer by compounding
the non-adhesive layer; and |

15 a stress concentration zone which is a junction of the adhesion
portion and the torn strip portion;

Wherein the torn strip portion is peeled off along the stress concentration

zone with an applied tearing force before removing the encased éleétronic parts from the

carrier object.

20 2. The composite cover tape of claim 1, wherein the applied tearing force
for peeling off the torn strip portion is smaller than an adhesion force of the adhesive layer

for adhering the adhesion portion of the composite cover layer to the carrier object.



i* 15 a stress concentration zone which is a junction of the adhesion portion
and the torn strip portion; Werein the torn strip portion el ed off v
al ong the stress concentration zone with an, applied tearing force X
renoving the encased el ectronic parts fromthe carrier object. 20 2. The
conposite cover tape of claiml1l, wherein the applied tearing force for
peeling off the torn strip portion is smaller than an adhesion force of the -
adhesive layer for adhering the adhesion portion of the conposite cover

| ayer- to the carrier object. 25 3. The conposite cover tape.qof claim]l,
wherein the applied téhﬂﬁﬁ@OF@P€§3%b@fﬁ@épfﬁ@U“6*Wﬁ9ﬁ@tp8Pﬁﬁ§ﬁﬁF$1 dg%Fon
is smaller than a cohesion force of the torn strip portion nainly o
contri but ed foy pedlmgacffieis toen Isaipeportidn i hwaltesrthars tcohesivme foreapb thef fogn st 1,
wherein the enbossed layer is 5 nade froma nmaterial selected from an

ext ended pol pyFesén BRUPcERABIEE b theddheyivonyer. pol yet hyl ene terephthal ate
(PET), polypropylene (PP), polystyrene (PS), polycarbonate (PC),
pol ysul fone, polyimde (Pl), polyethylene naphthalate (PEN), polyvinyl

chloride (PVC), polypropylene synthetic paper, .an ol yet hyl en .
t er epht hal at e syntheti%’ﬁ§ﬁ@FWO§F3Wﬁ@r8@ﬁﬁg§@ﬁ%lcﬂ F”Féﬁsmﬁ?“8$5Wﬁ¥T,
wherein the enbossed |layer is an 10 uniaxially extended | ayer, the carrier

" obj ect s a made frem amperiarsdlected femn endetdndtidrmettmergrofp cansstingpanylan y
extended layer is parallel to an extended direction of the carrier tape. 6.

The conposi t golgakfend @pheifalat GET)S polwpepelene (R, poly ended (R Yy polycsbonmbade
froma material selected froman uniaxially extended pol yner group

consi sting ofpc ny&p{h,(lch%e,l POty it de aily,%glgﬂ.(yl%%)napm%u@qum), RNNRY IR RIRE

b

(PP), polycarbonate
(PVC), polypropylene synthetic paper, and polyethylene terephthalate synthetic paper.

5. The composite cover tape of claim 1, wherein the embossed layer is an
10 uniaxially extended layer, the carrier object is a carrier tape and the extended direction of

the uniaxially extended layer is parallel to an extended direction of the carrier tape.

6. The composite cover tape of claim 5, wherein the extended layer is
made from a material selected from an uniaxially extended polymer group consisting of
nylon, polyvinyl alcohol (PVA), polyester, polypropylene (PP), polycarbonate (PC),

15 polystyrene (PS), polysulfone, polyimide (PI), polyethylene naphthalate (PEN),
polyvinyl chloride (PVC), polypropylene synthetic paper, and polyethylene terephthalate

synthetic paper.

7. The composite cover tape of claim 1, wherein the non-adhesive layer is
made from a material selected from a polymer group consisting of nylon, polyethylene
20 terephthalate l(PET), polyester, polypropylene (PP), polycarbonate (PC), i)olystyrene
(PS), polysulfone, polyimide (PI), polyethylene naphthalate (PEN), polyvinyl chloride

(PVC), polypropylene synthetic paper, and polyethylene terephthalate synthetic paper.



* 15 pol ystyrene (PS), polysul fone, polyinide - (Pl), polyethylene naphthal ate
(PEN), polyvinyl chloride' (PVC), polypropylene synthetic paper, and.
pol yet hyl ene terephthalate synthetic paper. . 7. The conposite cover tape
of claim 1, wherein the non-adhesive layer is nmade froma materi al
sel ected froma polymer group consisting of nylon, polyethylene 20
terephthal ate (PET), polyester, polypropylene (PP), polycarbonate (PC),
pol ystyrene (PS), polysulfone, polyinm,ge (Pl), polyethylene naphthal ate
(PEN), polyvinyl chloride (PVC), polypropylene synthetic paper, and
pol yet hyl ene terephthal ate synthetic paper. 26 8. The conposite cover tape
of claiml, wherein tReTROBAsHRS cueerli@yeast cldimcl, wdeseim tieonmuchesiee lperl
thin film 9. The conposite cover tape of claim1l, wherein the non-adhesive
| ayer incl oy dhesive strips. 5 10. The conposite
cover tape gﬁﬁg%gﬁﬁ#gﬁé&%%¥g?%t@ﬁgnﬁbn-adhesive strips are spaced from one
another. 11. The conposite cover tape of claim1l1l, wherein the non-adhesive
layer is divided into a plurality of non-adhesive zones to fit the shape
and size of the carri 6r Thobpmpositel@veRtapTiod chomposihescie shepor-aghesiye leyeai m
1, wherein the non-adhesive layer 1is adhered to a surface of the torn
strip porti eitlafds agRntlitydftnbe-addesiveestripdj ect . 13. The conposite cover tape
of claim1l, wherein the non-adhesive layer is adhered to the outer |ayer
of the torn strip portion far away fromthe carrier object by a second

adhesi ve | ayer. : . . .
5 Y 10. The composite cover tape of claim 9, wherein the non-adhesive strips

are spaced from one another.

11. The composite cover tape of claim 1, wherein the non-adhesive layer
is divided into a plurality of non-adhesive zones to fit the shape and size of the carrier

object.

10 12. The composite cover tape of claim 1, wherein the non-adhesive layer

is adhered to a surface of the torn strip portion adjacent to the carrier object.

13. The composite cover tape of claim 1, wherein the non-adhesive layer
is adhered to the outer layer of the torn strip portion far away from the carrier object by a

second adhesive layer.

15 14. The composite cover tape of claim 13, wherein the second adhesive

layer is a pressure sensitive adhesive layer.

15. The composite cover tape of claim 1, wherein a release layer is coated

on a surface of the embossed layer opposite to the adhesive layer.



* 15 14. The conposite cover tape of'clain113;'mherein the secorid adhesive
" layer is a pressure sensitive adhesive |ayer. 15. The conposite cover tape

of claim1, wherein a.release layer is coated on a surfaﬁé‘bf\ﬁhe\ggpggigg\\
| ayer opposite to the adhesive layer. 27 16. The conposiite cover tape _
claim15, wherein the release |ayer is processed through a technique .
sel ected froma group consisting of drying, thermal cure and radi ation

cure. 17. The conposite cover tape of ,¢laim 1, wherein the non-adhesive
| ayer 5 has one side which faces the encased electronic parts coated with

an antistatic coating 16 a¥glcompBsitel Bévef QUPROSH £18inf 2% EvhtRREHR refh @ Mydr7is
wherein the antistatic coating layer is surfaced by a process sel ecCted

from the 9r$‘ﬂ<9ce§§%'8‘°thf%hkﬁ'9 ) blssleakh Grotth a&tnsisﬁx?g"%f ing! ALk Qfe,
g r co rre@rgf g{/apor (%8

cured printi'ng coatl ng-an ggn uctive lacqu at1ng,

deposition, and petal thin film 19. The conposite cover tape of claim1l,
wher ei n theaggfyggéxﬁ?”?he embossed filmto the adhesive |ayer is
‘processed through a process selected froma group consisting of flane
treatment, plasma treatnent, corona discharge, and priner coating to

enhance surface adhesionTstcempddite cheerXdpe 6f S ShEeFOMEhohABResh R layer
encasing electronic parts in a carrier object, conprising: an adhesiVve

layer; and ap.uni axkalfivh Btee R chdelect Ry SAI{E LEARRESh ARl e Eoziti%g

- adhered to a

layer.

18. The composite cover tape of claim 17, wherein the antistatic coating
layer is surfaced by a process selected from the group consisting of antistatic surfactant

coating, radiation cured printing coating and conductive lacquer coating, metal vapor

10 deposition, and metal thin film.

19. The composite cover tape of claim 1, wherein the surface of the
embossed film to the adhesive layer is processed through a process selected from a group
consisting of flame treatment, plasma treatment, corona discharge, and primer coating to
enhance surface adhesion strength.

15 20. A composite cover tape for encasing electronic parts in a carrier
object, comprising;

an adhesive layer; and

an uniaxially extended layer, wherein the adhesive layer is adhered to a
surface of the uniaxially extended layer adjacent to the carrier object, wherein the

20 composite cover tape comprises:
an adhesion portion, which is a portion of the composite cover tape

adhering to the carrier object by the adhesive layer;



= surface of the uni axi al |y extended | ayer adjacent to the carrier object,
wherein the 20 conposite cover tape conprises: an adhesion portion, which

is a portion of the conposite cover tape adhering to rrier object by
t he adhesive layer; 28 a torn strip portion which is/ a portion e
conposite cover tape, not adhering to the carrier object; and a stress
concentration zone which is a junction of the adhesion portion and the
torn strip portion; 5 Werein the torggstrip portion is peeled off al ong

the stress concentration zone with an applied tearing force before

renoving the encased el ect § @it GurpAsdrfiod HMAIBHLNE poftidhidfehe elimmpite caver tifep
conposite cover tape of claim 20, wherein the applied tearing force for-

peeling off the t j tLoR. i bispahher than an adhesion force of the
10 adhesive | ayer (%?ﬁgﬁkgfpﬁ%(?ﬁg“a he§i8n portion of the conposite cover

| ayer to the carrier object, 22. The conposite .cover . of, gl.aj 2
wherein the applied tearing S'Fdr %Oé‘CF%tFéiB)éleﬂnﬁgw}ng“? 1%@5@%&? (féft &F?dﬁgg%??on
is smaller than a tearing force required to tear the uniaxially extended
layer in a transvetboRpibdeite StHePPEAR cul ar to the extending 15
direction of the uniaxially extended |ayer. 23. The conposite cover tape of
claim 20, wherein a r&lease thayen strip pooaineid peelnd affsalefgibe sttsstdeacemiaggn al | y
ext ended | ayer opposite to the adhesive |ayer. 24. The conposite cover tape
of claim 23zomﬁl@hrﬂa;ﬁﬂ]%dﬁ@drﬁ@&@rde&}éﬁfre r@noving the encased electronic parts from the

. carrier object.

21. The composite cover tape of claim 20, wherein the applied tearing
force for peeling off the torn strip portion is smaller than an adhesion force of the
10 adhesive layer for adhering the adhesion portion of the composite cover layer to the

carrier object.

22. The composite cover tape of claim 20, wherein the applied tearing
force for peeling off the torn strip portion is smaller than a tearing force required to tear
the uniaxially extended layer in a transverse direction, perpendicular to the extending

15 direction of the uniaxially extended 1ayér.

23. The composite cover tape of claim 20, wherein a release layer is coated

on a surface of the uniaxially extended layer opposite to the adhesive layer.

24. The. composite cover tape of claim 23, wherein the release layer is
processed through a technique selected from a group consisting of drying, thermal cure,

20 and radiation cure.



- proCesséd'through a technique selectédufrbﬁfélérdUp cdhéié?i ."“dfying,

thermal cure, 20 and radiation cure. 1 29 25. The conposjte cover -—of
claim 20, wherein an antistatic layer is coated on another surface of the
uni axi al |y extended | ayer opposite to the adhesive Iayer.é 26. The
conposite cover tape of claim20, wherein the antistatic coating layer is
surfaced by a process selected fromthe group consisting of antistatic
surfactant 5 coating, radiation cureggprinting coating and conductive

| acquer coating, and netal vapor deposition. 27. The conposite cover tape
of claim 20, wherein @SpThatbmgositeyervei tapecfalaint h vehreseinan antiptetie &aysF ist he
uni axi al |y extended | ayer opposite to the adhesive layer. 28. The .
conposi t e cavefed bapgothbr SlrRAteLLMe untuigiyrextdnded hiyaxogidsite exthe adiedivel@ydrayer
is made froma material selected froman uniaxially extended pol ymer group
consi sting of nylon, polyvinyl alcohol (PVA), polyethylene terephthal ate

(PET), polypropylene (PP), polycarbonate (PC), polystyrene (PS).. .

pol ysul fone, pol yi ni de?y Iﬁh? COMBEFHFEMFT EARE qg&iﬂ“u‘[“k&’ g‘fﬁ’@}le("ﬁgﬁ) ‘",gmlﬁgflﬁ\?f)'ﬁ%g

chl oride (PVC), polypropylene synthetic paper, -and pol yet hyl ene

t er epht hal atleysynsuréiced bpapmpcess Seleged fiva therasow eanststne of pafpdatist susfagiap 28,
wherein the uniaxially extended |ayer has a surface resistivity less than
10E13 ohns peatisguadigtion3@ired fréntignieating endcawndnctivedecquier cdaning) &d, methleraghn

t he adhesive layer is a adhesive zone coating. 3 1. The conposite cover
tape of claidgd@omherein the adhesive. zone

27. The composite cover tape of claim 20, wherein a printing layer is

coated on another surface of the uniaxially extended layer opposite to the adhesive layer.

28. The cémposite cover tape of claim 20, wherein the uniaxially extended
10 layer is made from a material selected from an uniaxially extended polymer group
consisting of_nylon, polyvinyl alcohol (PVA), polyethylene terephthalaté (PET),
polypropylene (PP), polycarbonate (PC), polystyrene (PS), polysulfone, polyimide (PI),
polyethyléne naphthalate (PEN), polyvinyl chloride (PVC), polypropylene synthetic

paper, and polyethylene terephthalate synthetic paper.

15 29. The composite cover tape of claim 28, wherein the uniaxially extended

layer has a surface resistivity less than 10E13 ohms per square.

30. The composite cover tape of claim 20, wherein the adhesive layer is a

adhesive zone coating.

31. The composite cover tape of claim 30, wherein the adhesive zone

20 coating is a pressure sensitive adhesive layer.



|

~ 20 toating is a pressure sensitive adhesive layer. 30 32. The conbdsite

cover tape of claim 30, wherein the adhesive zone coati

seal abl e el astonmer |ayer. 33. The conposite cover tape of claim 20, wherein
an antistatic layer is forned on the surface of the uniaxially extended

| ayer adjacent to the carrier object. 5 34. The conposite cover tape of !
claim 33, wherein the antistatic coating |ayer is surfaced by a process |

- selected fromthe group consisting of ggntistatic surfactant coating,
‘radiation cured printing coating and conductive |acquer coating, and netal

vapor deposition. 3532 The @aiest tevee aipeof tiape 30f whérainth@ @dhesivezenan t he
adhesive layer is a 10 heat seal abl e adhesive | ayer. 36. The conposite
cover tape g(gat%qg MR se ML elaiobRe1dyeat seal abl e adhesive layer has a
surface resistivity less than 10E13 ohns per square. 37. The conposite
cover tape of claim 20, wherein an non-adhesive |layer is positioned on a
surface of the torn strip portion adjacent to the carrjer object, 15 38.
The conposite cover tapellstcamposie aaver {psio6ritim R, WherewdAnaAntiviati layeris i g

~adhered to the torn strip portion by a second adhesive | ayer. 39. The

conposi t e céurerdioaphe afrfack af the3Mjaxwgrextanded byseahrngnuigibe carder okigdr i s a
pressure sensitive layer. 31 40. The conposite cover taper of claim 37,
wherein the non-adhesive layer is made froma material selected froma

pol yrrer5 group consist I3Q.ng(1)g C(m{éc?s?té cB\(?clzrthf)eanl claim 33, wherein the antistatic coating
layer is surfaced by a process selected from the group consisting of antistatic surfactant
coating, radiation cured printing coating and conductive lacquer coating, and metal vapor

deposition.

35. The composite cover tape of claim 20, wherein the adhesive layer is a

10 heat sealable adhesive layer.

36. The composite cover tape of claim 35, wherein the heat sealable

- adhesive layer has a surface resistivity less than 10E13 ohms per square.

37. The composite cover tape of claim 20, wherein an non-adhesive layer

is positioned on a surface of the torn strip portion adjacent to the carrier object.

15 38. The composite cover tape of claim 37, wherein the non-adhesive layer

is adhered to the torn strip portion by a second adhesive layer.

39. The composite cover tape of claim 38, wherein the second adhesive

layer is a pressure sensitive layer.



% al cohol (PVA), pol yethyl ene terephthal ate (PET), pol ypropyl ene
' ’ : ypropyl ene (PP),
pol ycarbonate (PC), polystyrene (PS), polysulfone, polyimde (él)?

pol yet hyl ene naphthal ate (PEN), 5 polyvinyl chloride (PVC—polypropylene
synt hetic paper, and pol yet hyl ene terephthal ate synthetic paper.

) - ]

40. The composite cover taper of clafm 37, wherein the non-adhesive layer
is made from a material selected from a polymer group consisting of nylon, polyvinyl
alcohol (PVA), polyethylene terephthalate (PET), polypropylene (PP), polycarbonate
(PC), polystyrene (PS), polysulfone, polyimide (PI), polyethylene naphthalate (PEN),

5 polyvinyl chloride (PVC), polypropylene synthetic paper, and polyethylene terephthalate

synthetic paper.



