; e3eU3R. ./ TOR>1(3673T39F QADHESI VE TAPE COWPCSI TI ON FOR ELECTRONI C
COVPONENTS BACKGROUND OF THE | NVENTION 1. Technical field 5 The present
invention relates to an adhesive tape conposition, and, nore particularly,
to an adhesive tape conposition for electronic conponents that can be used
for bonding el ect roni ¢ conponents such as FPC (Fl exible Print ed Crcuit
boards), TAB Automat ed Bondi %:’N(f‘l eads of |ead franes, pl at e of

radi ant he& ME&@ME@S&I QREIRGTRCINIC @QMHQ&‘&E din

sem conduct or deV| ces. 2. Description of the Prior Art Generally, typical
adhesi ve tapes used for sem conductor devices include adhesive tapes for
fixing |l ead franmes, those for attaching PRH, 15 TAB tapes, LOC (Lead On
Chip) tapes,. and the |like. The adhesive tape for fixing |lead franmes is used

for fiximpeKENQEINORTHEINVENBIGN i nprove productivity, yields, and

| ead frame itself in the overall sem conductor assenbly process. A |lead
frame manuf actjured-rapll @sigt he adhesive tape onto a lead frane, which is in
turn delivered to a 20 seniconductor assenbling conpany, to equip

-sem conductor _¢hips on the frame which is subject to wire bonding, etc. and
then Po seal tHE Presantinvepiipp r&hatéﬁﬁﬁyamﬁﬂaﬁﬁ@ec@@@ompow&ref@de t he
adhesi ve tape is contained in a sem conductor package. The tapes such as

the adheshy® tgpeidirlat t achimg BREkREE @bso &ﬂﬂﬁ@élﬁ%ﬁ iffra e%@é‘ﬂr@ﬁf&dum or
package as well as the adhesive tapes for fixing |ead frames are.

Therefore, the adhesive tapes f8r el ectroni ¢ conponents mnust
components that can be used for bonding electronic components such as

FPC (Flexible Printed Circuit boards), TAB (Tape Automated Bonding),
leads of lead frames, PRH (plate of radiant heat), semiconductor chips,

10 die pads, and the like, used in semiconductor devices.

2. Description of the Prior Art
Generally, typical adhesive tapes used for semiconductor devices
include adhesive tapes for fixing lead frames, those for attaching PRH,
15  TAB tapes, LOC (Lead On Chip) tapes, and the like. The adhesive tape
for fixing lead frames is used for fixing the lead of a lead frame to
improve productivity, yields, and lead frame itself in the overall
semiconductor assembly process. A lead frame manufacturer applies the
adhesive tape onto a lead frame, which is in turn delivered to a
20  semiconductor assembling company, to equip semiconductor chips on the

frame which is subject to wire bonding, etc. and then to seal the frame




have general reliability and workability in taping for sem conductors, and
sufficient physical properties that can resist severe conditions such as

hi gh tenperature, hum dity, voltage, etc. applied fromthe outside during

t he assenbling process of a sem conductor device and while being used 10 as
a finished product after the assenbling process, as well as adhesive
strength. Use of typical adhesive tapes for el ectronic conponents used as
such is rwde By &POFYT ngolshng  epmpoyndhel herefioppertye r edhesige tape is
polyacrylonitrile resin, polyacrylate resin, resol phenol resin, or 15
acryl oni tadk gt A0LeBEMEQRRICREF pa€koc OTHR %d{}%aéuéﬁ% ;@@tad%'e'smesuch as
a polyimde film or by applying an a %e5|ve ma ying the resins

t o anot her re5|n or mxing the resins, and then applylng an adhesive tape
conver t ed@BE [Br S EsEIRH LA RIerise copsaBrdoaat iseguanaderipr mpckaeeaamp i ed
adhesive. The tape, however, does not have sufficient 20 thernmal

resi st anggel] $@ th@aédﬁé&@vé%ﬁeﬁ&nﬂkuﬁg%ﬁcﬁfﬁaﬂ?eé@@é' ng condition 2 at

hi gh tenperature (up to 260 C) during a process of assenbling sem conductor
deV|ces produgﬁtll %gcentl . Recently, thernosetting.imde resin has been
appl i 8d in or dePCHBOD| | et%‘éh%?%?eh%?ﬁﬁ 6ﬁédeﬁ@f%mréﬁscompﬁ@énh%am%d
pressure applied for 5 attaching and fixing the resin to an adhesion

subst r at ehasiecheméerA regiadilfty arrmi mkhbﬁlwllhecabﬁag/%ﬁs@w&n&l%y@rané he
adhesi on substrate, e.g. the lead may be transformed in taping (bondlng)

and net al terlals such as t api tool, etc amaged th the
m cr o- ar‘?&‘?ﬁi:'&?l PR e af%%efﬁ 5533 SRR HicsERt a%ey% cpB uvqrisnéuft ot a thin

body and fine pitch structure of a sem conductor
high temperature, humidity, voltage, etc. applied from the outside during

the assembling process of a semiconductor device and while being used
10 as a finished product after the assembling process, as well as adhesive
strength.

Use of typical adhesive tapes for electronic components used as
such i1s made by applying only the synthetic rubbery resin of
polyacrylonitrile resin, polyacrylate resin, resol phenol resin, or

15 acrylonitrile-butadiene copolymer, etc. onto a heat-resistant film such as
a polyimide film, or by applying an adhesive made by modifying the
resins to another resin or mixing the resins, and then applying an
adhesive tape converted at B stage through the steps of coating and
drying the applied adhesive. The tape, however, does not have sufficient

20 thermal resistance, so that the tape cannot endure the heating condition




device, severe requirenents for organic materials such as adhesive tapes
and the |like used for the devices tend to be applied to their electric,
chem cal and physical properties. Accordingly, there has been a need for
devel opi ng adhesive tape conpositions for electronic conmponents 15
excel l ent in adhesive strength, workability and the |like together with
sufficient electric reliability and durability. To solve the aforenentioned
pr obl ens, att HEgApfrmesrt turerAP SEEHRPD §i)s clusised 2 Dridsgssr efi assgmbhamesi ve
tape for electronic conponents”, in the Korea Pat. Publication No.

2004- 00096dic MR L4 N8P CORRRICHAR eyl 0sed i n the above patent

specification, many problens in adhesive Strength, electric reliability and
the like were ch inproved 3 | as conpared to conventignal adhesive tapes
used before ande§enthashrarosgttiseyimigiedresin hes rhgesy appliefeindorder éatly. As
el ectroni ¢ and sem conduct or conmponents continue to develop with a mcro-,

thin- andsdlivghihy- hreetcHtashst bHSHIEHSs. SiReEendsSaieeRcdsddapflitd for

conti nuous devel opnent of adhesive tapes for el ectronic conponents. The
pr esent iq¥% t.ion Wﬁs.qonpleted during the research. BRI EF SUMVARY OF THE
| NVENPI ON 1BE ¥ LRGeS dRSWRdC Bhaehgsn subsingse tHchapsreneadi oned
10 problens. It is an object of the present invention to provide an

adhesi ve frape e0dmBSilllicons e¥eehiENthdwepehasbVAIRIioNalLRsadde t 8RI MHe
wor kability and with sufficient heat resistance and excellent electric

liability when attachi L ect r oni ts. i5 BRI EF. DESCRIPTI ON OF
THE DRaW KEd T8 e drii bar AR VR SR BRa REC e smaeie 6 A |

become
a taping tool, etc. may be damaged

With the micro— and highly-integrated package architecture

10 resulting from a thin body and fine pitch structure of a semiconductor

device, severe requirements for organic materials such as adhesive tapes

and the like used for the devices tend to be applied to their electric,

chemical and physical properties. Accordingly, there has been a need for

developing adhesive tape compositions for electronic components

15 eXcellent in adhesive strength, workability and the like together with
sufficient electric reliability and durability.

To solve the aforementioned problems, the applicant TORAY

SAEHAN disclosed a "Heat-resistant adhesive tape for electronic

components”, in the Korea Pat. Publication No. 2004-0009616. With the

20  composition disclosed in the above patent specification, many problems

in adhesive strength, electric reliability and the like were much improved



apparent when reading the follow ng detail ed description of preferred
enbodi nents thereof illustrated with reference to the acconpanyi ng

drawi ngs, wherein: 20 Fig. 1 is a cross sectional view of a tape made of an
adhesi ve tape conposition for el ectronic conponents according to one

enbodi nent of 4 the present invention Fig.2 is a cross sectional view of
anot her tape nade of an adhesive tape conposition for el ectronic conponents
accor di ngst oomperediiodianyentionat hdhpsosetapdasnuesd beforsarid gl BasHen
schematically a specinen for testing electric reliability of an adhesive
tape for %ﬁﬁ§§R@@HQHQQ€HQ@§VJﬁ?ﬂ€F98ﬂ9Enﬁge adhesi ve tape conposition for

el ectroni ¢ conponents accordi ng to one enbodi nent of the present invention;
and Fig.4 is a cross sectional view of a specinen for testing electric |0
reliability ofAagleeihericvand smamicondectuyt componcoipeaaiinge mdeveton he
adhesi ve tape conposition for el ectronic conponents according to one
enbodi meng;igf 4 t re t Lavent o ; Tl ERRED
ENBODI NENT 15 T Bdhear ve A Shmos: f1°6n ACCararny Lo 1 he precent
invention to achieve the aforenentioned object is characterized in that it
cont aPns NEEE W gFONgiBOLS nsleyelernenbnet radkesivie adirefe FubRIECIRBR)
containing 1 to 20 wei ght % of carboxyl functional group, 5 to 300 wei ght
portions mpERets! Ehelprealnt IndddiNe vefY cAADId8A% IFin P ek sE &N, 2 t0 50
wei ght 20 portions of one or nore sorts of hardener selected from am ne and
anhydri de hardeners.

BRIEF SUMMARY OF THE INVENTION

The present invention was conceived to solve the aforementioned

10 problems. It is an object of the present invention to provide an adhesive
tape composition excellent in adhesive strength and taping workability

and with sufficient heat resistance and excellent electric reliability when

attaching electronic components.

15 BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the present invention will become
apparent when reading the following detailed description of preferred
embodiments thereof illustrated with reference to the accompanying
drawings, wherein:

20 Fig. 1 is a cross sectional view of a tape made of an adhesive tape

composition for electronic components according to one embodiment of




5 Preferably, the NBR contains 10 to 60 wei ght% of acrylonitrile and 1 to
20 wei ght % of carboxyl functional group, and the wei ght average nvol ecul ar
wei ght thereof is preferably 3,000 to 200,000. Mre preferably, the phenol
resin is one or nore sorts of phenol 5 resin selected from novol ac and
resol resins, and the softening point thereof neasured by neans of the ring
and ball nethod is 50 to 120 C. Hereinafter, the present invention wll be
descri bedhemraseai inwdrttlom ef erence to the enbodi nents and drawings. It will
be apparent to those skilled in the art that these enbodinments will be
intended to d rd t : - 1. Qv ' e ifrcally, t the
scope of the gﬁgg%ﬁfaf%@é%gﬁgﬁgaﬁpPﬁﬁgfﬁgﬁkﬁﬁﬁfgéﬁiﬁ%ﬁﬁhéféﬁﬁb Cent s
according to the subject of the present invention. Fig.l is a cross

sect i onaltapgewcompasttape rfade elecamradhesimponeps carposdingontd orone

el ectroni c conponents according to one enbodi nent of 15 the present

i nventio i fd -face of a heat-resistant film(10) is

f ormed aﬁ”%%ﬁ%@@%ﬁ‘?gggfp?§%§ﬂaﬁY§ﬁﬂ§§'nade of NBR cont ai ni ng the carboxyl
functional group, epoxy resin, phenol resin, hardener, etc. On top of the

| ayer 5(20), a Elél%ag@wsisqhe(fmcalbf rariosaned, foadeshogreleatrki geliabiity The
heat-resistant film (10) my be a heat-resistant filmsuch as a pol yi m de,

pol yphenytefiesuhbide 1apk. f@?'d??ﬁ?h?ﬁ%@?%ﬂ@hf@rﬁé?e ;&fltﬁb.éﬁﬂesgv? Hlﬂfgit

preferably a polyimde film -resistan iIImis to
composition for electronic components according to one embodiment of
the present invention; and
Fig.4 1s a cross sectional view of a specimen for testing electric
10 reliability of an adhesive tape for electronic components, made of the
adhesive tape composition for electronic components according to one

embodiment of the present invention

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

15 The adhesive tape composition according to the present invention
to achieve the aforementioned object is characterized in that it contains
100 weight portions of acrylonitrile butadiene rubber (NBR) containing 1
to 20 weight% of carboxyl functional group, 5 to 300 weight portions of
epoxy resin, 50 to 200 weight portions of phenol resin, 2 to 50 weight
20 portions of one or more sorts of hardener selected from amine and

anhvdride hardeners.




(70 umor nore) or too thin (10 umor less), it is not easy to carry out
tape punching in taping. Therefore, it is preferable that the thickness
ranges 10 to 70 um nore preferably 40 to 60 pm 5 The adhesive | ayer (20)
has a ratio of 3 to 300 wei ght portions of polyfunctional epoxy resin and 3
to 300 wei ght portions of polyfunctional phenol resin for 100 wei ght of NBR
contai ning the carboxyl functional group, wherein hardener, a rubber cross

linking agent Rredecatiier theitiBR vostaine HitedO weightde of GcThibmatrdeensht i oned
NBR cont ai ni ng the carboxyl functional group has 2,000 to 200, 000 of a

wei ght averag I 0 0

wei ght%gttéhgogggé%ﬂgmtrl gggg %gﬁﬁéﬁgﬁgf gré%t? 93%%% gn(?q)%tl %t&a}{ and lto
20 wei ght % of the carboxyl functional group content In this case, if the
wei ght avepkgelaoreithianersols prelerablye3&00hEn200689. it exhibits poor
thermal stability. If it is nore than 200,000, it exhibits poor solubility

for a sol vent M@p@rprwﬂsewltﬂeypﬁeﬁo 92@@1516 Rest Wso St LEAGT Hr beeanse

Vi scosity increases in produ0| ng liquid % %ﬁe content of acrylonitrile is
| ess than 10 wei ght% solubility of sol vent iis |l owered. The content of
acryl éni tESie Sepperech&PBONElght 350 csalsEsipporn@| st SPELEniRRIIRAIbN. | f
the content of the carboxyl functional group is 1 to 20 wei ght% easy

bondi ng heenesnnNBR AN b9t RBENS %%'tﬂe ring @Rd RANBRIRNA S4BL {A188°T S
achi eved, resulting in increased adhesive strength. 5 to 300 wei ght

portions of ttﬁ ep O@% n used in the, present invention, are agdded for 100
wei ght of NBRIGHaN#<e é“p?oi?&?%% myisaion pall e gespobed 1y getaharin
bi sphenol -F type epoxy or novol ac epoxy,

reference to the embodiments and drawings. It will be apparent to those

skilled in the art that these embodiments will be intended to describe the
10 present invention more specifically, but the scope of the present
invention will not be limited to the embodiments according to the subject

of the present invention,
Fig.1l is a cross sectional view of a tape made of an adhesive tape
composition for electronic components according to one embodiment of
15  the present invention. In the figure, on one surface of a heat-resistant
| film (10) is formed an adhesive layer (20) which is made of NBR
containing the carboxyl functional group, epoxy resin, phenol resin,
hardener, etc. On top of the layer (20), a release film (30) is laminated,

as shown in Fig.1.

20 The heat-resistant film (10) may be a heat-resistant film such as a

polyimide, polyphenylenesulfide, or polyethyleneterephthalate film, but




whose equi val ent weight (g/eq) is 200 to 1000. The phenol resin is one or
nore sorts of phenol resin selected fromnovol ac and resol groups. For 100
wei ght of NBR, 5 to 300 wei ght portions of the phenol resin, preferably 50
to 200 weight portions are |10 added. If the content of the phenol resinis
nore than 300 wei ght portions, the adhesive |ayer gets brittle, so that it
cannot be used as an adhesive. The nol ecul ar wei ght of the used phenol
resin is pret erattpb?0@ pol@odde Thien sbf tlenihegtpaisnstaot filhe isded theshi n
measured by neans of the ring and ball nmethod is preferably 50 to 120 C. If
aresinv{r)@s f N i i : I s ive

| ayer fl ows Ilﬁﬂn%? 5%:&%) (gﬁ‘ Pﬁ]gﬁ lgdﬁgls[?n Vthlcg%@': f %%@@é%?%%i?%%bﬁ%gﬁg %
reaching a taping tool or unwanted |ocations of a |ead frame, which in turn
causes farynatesgin tapeng.aphageiosel iors poolerbeldtiataihess thicknede raoaes ary, if
a resin whose softening point is 120 C or higher is used, higher

t enper at uf@ 1Y%t b enaRP LI e L8y @g%s%@ﬂm.zo of the tape, which may cause

thermal transformation o*‘ el ect'roni c conponents. Accordingly, a resin
that has a proper softening point of 50 to | 20C nust be used. For the

har defer, an ar e anBeaeitelavanid 280 hasi al ravinyadrd de ¥h wsdghseariiorepéndent | y
or together, and 2 to 50 wei ght portions of the 5 hardener with respect to

100 wei gy syain WRR A gUs8f eEahl nHsas: 36@rw§igﬁ_t HePARSHs sty dig agent ,

organi ¢ or inorganic peroxide can be used. IS preferable’to add 1 to 5

wei ght portions w.th resBect to 100 weights of NBR to the agent. The
adhesi ve PR ey fegdeVe werghtagh B econigining nigss cervpxdslunstipaad r i bed
above has a viscosity of 100~2, OOCCPS, preferably

group, wherein hardener, a rubber cross linking agent and other additives
are added thereto.

10 The aforementioned NBR containing the carboxyl functional group
has 2,000 to 200,000 of a weight average molecular weight, preferably
3.000 to 200,000, 10 to 60 weight% of the acrylonitrile content,
preferably 20 to 50 weight%, and 1 to 20 weight% of the carboxyl
functional group content. In this case, if the weight average molecular

15 weight is less than 2,000, it exhibits poor thermal stability. If it is more
than 200,000, it exhibits poor solubility for a solvent, poor workability
and lowered adhesive strength because viscosity increases in producing
liquid. If the content of acrylonitrile is less than 10 weight%, solubility of
solvent is lowered. The content of acrylonitrile more than 60 weight%

20  causes poor electric insulation. If the content of the carboxyl functional

group is 1 to 20 weight%, easy bonding between NBR and other resin,



400~1, 500CPS. The layer (20) is applied on the heat-resistant film (10) so
that its thickness after drying can be 10 to 30 um After curing the Layer
at 50 to 200 Cfor 2 to 10 mnutes, a release film(30) is attached thereto
to obtain an adhesive tape for electronic conponents. 15 The release film
(30) has a thickness of 20 to 100 um preferably 30 to 60 um The rel ease
filmmay be a pol yethyl ene, polyethyl ene terephthalate, or pol ypropyl ene
film to awi chihesleasaildpaios! it yaamyvdd geveling tih sichessed ratiasive f
required. Fig.2 is a cross sectional view of another tape nade of an 20
adhesi ve %ﬁgggﬁﬁnposition for electronic conponents according to one
enbodi nent 0 e present invention, wherein adhesive |ayers (20) are 9
formed on both sides of a heat-resistant film (10) and a release film (30)
i s lam nated dn tohéOguweidd portearch ohdhesepexy aysin (2@ ickEhboptiosent 1> 5
To 200 wei ght portions of NBR (containing 27.1 weight% of the acrylonitrile
content & : i fe t.h (P i I 3 re
added 100 0SSP Ber frdeg o T SBRL of MO PRE IR R S
follow ng chem cal structure 1, 100 wei ght portions of phenol resin
repr eSent el Higphaiwlr 81 Lo mpostve filsphenirlictynte eRox3 apingiola® qpeedi, ons of
hexanmet hoxy net hyl nel am ne as hardener and 3 wei ght portions of phthalic
anhydrid i; I; i oxi de as a rubber cross
| 'i nki ng 233?956$%§ﬂ3§522§??§5gg%F%éggﬁéu‘%?92850|ution was then adjusted to
400 to 1,500CPS, using acetone solvent. Subsequently the adhesive liquid
was suf fici entthepbesp! eeint wepnappr iteara sostt et RBerel rasia selegtpdl vi ni de
fil mwhose thickness was 50 ,um so that

from novolac and resol groups. For 100 weight of NBR, 5 to 300 weight

portions of the phenol resin, preferably 50 to 200 weight portions are
10 added. If the content of the phenol resin is more than 300 weight portions,
the adhesive layer gets brittle, so that it cannot be used as an adhesive.
The molecular weight of the used phenol resin is preferably 200 to 900.
The softening point of the used resin measured by means of the ring and
ball method is preferably 50 to 1207C. If a resin whose softening point is
15 50T or lower is used, the adhesive layer flows in taping of the adhesive
tape for electronic components, reaching a taping tool or unwanted
locations of a lead frame, which in turn causes failures in the taping tool
or poor lead frames. On the contrary, if a resin whose softening point is
120TC or higher is used, higher temperature must be applied for adhesion

20 of the tape, which may cause thermal transformation of electronic




the thickness of the adhesive |ayer can be 20 um after being dried. After
drying the adhesive |layer (at 160C, for 3 mnutes), a polyethylene
terephthal ate fil mwhose thickness was 38 ~m was | am nated to produce an
adhesive tape. 20 [Chemi cal structure 1 10 H2 ¢ G~GHCH2 DH3GI GH
[Chemical structure 2] H2 ,¢c G-CH CH2 H3G | H2 off off off H " C'-. HD
<Enbodi nent 2> 5 An adhesi ve tape was produced with the sane nethod as in

t he enbodiomeminetsudicegr dimglndhessirethatdhs edrioper equiftariing mwohy of ) phenol
resin with the phenol resin represented in the foll ow ng chem cal structure
3, in theEOcpz’(peinnhngeqjseté]e enbodi ment 1. [Chem cal structure 3]

For the hardener, an amine hardener and an acid anhydride can be

used independently or together, and 2 to 50 weight portions of the

5 hardener with respect to 100 weights of NBR is preferably used. For the

rubber cross linking agent, organic or inorganic peroxide can be used. It

is preferable to add 1 to 5 weight portions with respect to 100 weights of
NBR to the agent.

The adhesive layer (20) made of the adhesive tape composition as

10 described above has a viscosity of 100~2,000CPS, preferably
400~1,500CPS. The layer (20) is applied on the heat-resistant film (10)
so that its thickness after drying can be 10 to 30 m. After curing the
layer at 50 to 2007T for 2 to 10 minutes, a release film (30) is attached
thereto to ob‘gain an adhesive tape for electronic components.

15 The release film (30) has a thickness of 20 to 100 um, preferably
30 to 60 imm. The release film may be a polyethylene, polyethylene
terephthalate, or polypropylene film, to which release capability may be
given with silicon resin, if required,

Fig.2 is a cross sectional view of another tape made of an

20  adhesive tape composition for electronic components according to one

embodiment of the present invention, wherein adhesive layers (20) are




io DHO-HDHI ',. HZ ~H ~, HZz ,GG~CH G&H, 11 <Enbodi nrent 3> An
adhesi ve tape was produced with the sane nethod as in the enbodi nent 1,
usi ng the adhesive produced by replacing only the phenol resin with the
phenol resin represented in the following chemcal 5 structure 4, in the
conposition of the enmbodinent 1. [Chemi cal structure 4 OHi - RL~R5=H or
Al'yi <Enbodi mnent 4> An adhesive tape was produced with the sane nethod as
in the | Goenmbddimboth kidassohg hdw—aekietinteilpr bl edd yrelepbadilng(3hl y t he
phenol resin with the phenol resin represented in the follow ng chem cal

S oyt el 8 o AP EI A e R LR (7005 A "adnest ve tape wad
produced with the sane nmethod as in the enbodi nent 1, using the adhesive
produced by replacing only the phenol
<Embodiment 1>
5 . To 200 weight portions of NBR (containing 27.1 weight% of the
acrylonitrile content and 4.3 weight% of the carboxyl functional group
content) were added 100 weight portions of novolac epoxy resin
represented in the following chemical structure 1, 100 weight portions of
phenol resin represented in the following chemical structure 2, 3 weight
10 portions of hexamethoxy methylmelamine as hardener and 3 weight
portions of phthalic anhydride, and then 10 weight portions of zinc oxide
as a rubber cross linking agent. The viscosity of the resulting solution
was then adjusted to 400 to 1,500CPS, using acetone solvent.
Subsequently the adhesive liquid was sufficiently mixed, and then applied
15 onto the surface of a polyimide film whose thickness was 50 ym so that
the thickness of the adhesive layer can be 20 i éfter being dried. After
drying the adhesive layer (at 1607T, for 3 minutes), a polvethylene
terephthalate film whose thickness was 38 ym was laminated to produce

an adhesive tape.

20 , [Chemical structure 11

10




12 resin wwth the phenol resin represented in the foll owm ng chem cal
structure 6, in the conposition of the enbodinent 1. [Chem cal structure 6]
5 <Enbodi nent 6> An adhesive tape was produced with the sane nethod as in

t he enbodi nent 1, using the adhesive produced by replacing only the phenol
resin wwth the phenol resin represented in the foll ow ng chem cal structure
7, in the conposition of the enbodinent 1. 10 [ Chem cal structure 7] DH t~H
HCC Hs~ ~ H2 OH <EHodi nent 7>I7151 adhesi ve t was produced with the
same method as in the~enbodi nent @, using the esi ve produced by
replacing only theqphgnol 13 (QTesin with tiig fesin represented in the
foll owi ng chemi cal “Stgpcture 8, i@Hthe conpositCln of the embodi ment 1.

[ Chemical structure 8] 5 <Enbodi nent 8> An adhesi ve tape was produced with
the same nethod as ildhe enbodi 1, using t&E,adhesive produced by
replacing only the phenol resin with the resin fepresented in the foll ow ng
chem cal structure 9,~in the conppsition of theyenbodinent 1. to [ Chem cal

structure 9] H.C H.C

C C
H H

2 2

[Chemical structure 2]

QOH OH OH
H H
C _
<Embodiment 2>

5 An adhesive tape was produced with the same method as in the

embodiment 1, using the adhesive produced by replacing only the phenol

resin with the phenol resin represented in the following chemical

structure 3, in the composition of the embodiment 1.

[{Chemical structure 3]

OH OH OH

10




r % RL ~R~~ RICCR4 R H RI~R2 Ha RA~~"'~"R2 R3 R3 n R3 R1~R5=N
O Alyi <Enbodinent 9> 14 ~H ~H An adhesive tape was produced with the
sanme nethod as in the enbodi mnent 1, using the adhesive produced by
replacing only the phenol resin with the resin represented in the foll ow ng
chem cal structure 10, in the conposition of the enbodinent 1. 5 [Chem ca
structure 10J ~H H CHzOni !, C CH20H OH <Enbodi nent 10> 2t 7H An adhesi ve
tape was prodideabeditteithe33ane nethod as in the enbodi ment 1, using the
adhesi ve produced by replacing only the epoxy 10 resin with the resin
represented i i ] r u j C Sitl on of
?&ﬁlgﬁfl%ﬁiéﬁne;‘??%@ xﬁ&e'ﬂr%hc%&i J\H&EHQ-% %%rélé P d A8 dCQERASIHE

t he enbodi nen structure
embodiment 1, using the adhesive produced by replacing only the phenol
resin with the phenol resin represented in the following chemical

5  structure 4, in the composition of the embodiment 1.

[Chemical structure 4]

OH OH- OH OH
RS = Rs\%\/m PR
T H - ¢ g
R4 ro: EL R4/KH\F€-2H2
= L L R3 n R1—Bb5=H or Al

<Embodiment 4>
An adhesive tape was produced with the same method as in the
10 embodiment 1, using the adhesive produced by replacing only the phenol
resin with the phenol resin represented in the following chemical
structure 5, in the composition of the embodiment 1.
[Chemical structure 5]

CH OH

15 <Embodiment 5>
An adhesive tape was produced with the same method as in the
embodiment 1, using the adhesive produced by replacing only the phenol

12




<Enmbodi nent 11> fCHz 15 An adhesi ve tape was produced with the sane

met hod as in the enbodinent |, using the adhesive produced by repl acing
only the epoxy resin with the resin represented in the follow ng chem cal
structure 12, in the conposition of the enbodinent 1. 5 [Chem cal structure
12] H2 UH2 ~ H2 | OH <Conparative exanple 1> According to the nmethod in
the enbodi nent 1 according to the Korea Pat. Publication No. |998-0068284

" Adhesi veeeonpesht itha Dbened Hesan- repreteaned Avhelievefotiapesy, chsmaghlesi ve
tape was produced. <Conparative exanple 2> According to the method in the
enbodi ne r el : t 11 cation No. 2004-0009616
"Fbat-reg%@%ggﬁgﬁdﬁg@%%ggfgnﬁgggé%?gggéﬁgcgggﬁﬁg nponent s, an adhesive

t ape was produced. Method of testing properties [Testing adhesive strength]
Wi | e pl aci ng [&heapigel strocturenbh press constant at a tenperature of 20

| 30C, the adhesive tapes produced according to the enbodi nents and 16

OH OH OH
A T OO
_Hz H, iR H, H,

5 <Embodiment 6>
An adhesive tape was produced with the same method as in the
embodiment 1, using the adhesive produced by replacing only the phenol
resin with the phenol resin represented in the following chemical

structure 7, in the composition of the embodiment 1.

10 [Chemical structure 7]
OH OH
H H
C C C
H.C H,

<Embodiment 7>
An adhesive tape was produced with the same method as in the

embodiment 1, using the adhesive produced by replacing only the phenol

13




t he conparative exanples were thernoconpressed for one second at a pressure
of 10kg/n2 and were then neasured about the 180 PEEL strength by neans of a
| NSTRON. 5 [Testing deconposition tenperature] The adhesive were neasured
about deconposition tenperature under nitrogen atnosphere by neans of the
DUPONT V4. 1C 2200 nodel TGA. 10 [Testing electric reliability] Fig.3 is a
schematic drawi ng of a specinen for testing electric reliability of an
adhesi ve reapewitlr tled eesinardresenpmhéntise feldewafg themadilesirvetirapsd in
conposition for electronic conponents accordi ng to one enbodi nent of the
present i ' " cl ' e by etching a 15 copper foil of a
flexibIet§¥?%%#@&%%gggﬂ?&%é%ggpﬁgﬁ%gggér foil is |amnated on a polyimde
film. Fig.4 is a cross sectional view of a specinmen for testing electric
reliability oflClensdhesiruetursgp®l f or el ectronic conponents, made of the
adhesi ve tape conposition for el ectronic conponents according to one

enbodi nent of the pr nt i nventhon. 20 The adhesive tapes produced
according to the enbqdi nents andjthe conparative exanples were

t her no- conpressed forl.two mnute§ at a 17 pressure of 30kg/nR2 on a

speci men in which xd dij

and 4. Subsequent|
The speci men was th electric reliability in order to nmeasure
variations in resistdnce ovef tifre 5 for 100 hours at |35 C, 85% of
relative hum di and 5 l¢ySs~_The sults of testing as described above
are shown in Taﬁge d_%Hf?C 693

5 <Embodiment 8>
An adhesive tape was produced with the same method as in the
embodiment 1, using the adhesive produced by replacing only the phenol
resin with the resin represented in the following chemical structure 9, in

the composition of the embodiment 1.

10 [Chemical structure 9]
OH i OH 1 OH
Rg 2 Ri Rsﬁ/m R/ | R
{ C N T C
RN B R4’H)\R2 He | re™ S ro
R3 i R3 N R3 R1~RB=H or Al

<Embodiment 9>
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wherein the voltage drop tinme indicates the tinme when the resistance val ue
of the specinen falls by 102(order) or nore due to the influence of the
adhesive conposition in testing electric reliability. "N' indicates the 10
case where voltage drop does not occur for 100 hours. [Table 1 ] Tested
propertyAdhesive strength (g/cnmDeconposition tenperature ( C) Voltage
drop tinme (hr)Enbodi nent 13423397NEnbodi nent 2 |13210361N | Enbodi nent
33130384N | 18An delesdiarenpe 4863 92@RNErbodiithe ite 53574 306N Ehadi mette
6241037981Enbodi nent 7236238769Enbodinent 83472381NEnbodi nment

?3%915132286%:@@0@& a}i ve %48]%3251%%9%%8}?{1 Ceaw?&gﬁ%ﬁ?&w%ﬁé p\ﬁ%nOanrrpl ©

exanpl &

resin with the resin represented in the following chemical structure 10, in

the composition of the embodiment 1.

5 [Chemical structure 10]
CHOHéj/ . j: ¢ ; jCHOH
CH,OH CH,OH
CH,OH
OH

<Embodiment 10>
An adhesive tape was produced with the same method as in the
embodiment 1, using the adhesive produced by replacing only the epoxy
10 resin with the resin represented in the following chemical structure 11, in
the composition of the embodiment 1.
[Chemical structure 11]

H
S H
. 0 2

CH,

<Embodiment 11>




324 42 19 As shown in the above Table 1, the adhesive tapes for

el ectroni c conponents nade of the adhesive tape conposition for electronic
conponents according to the present invention is excellent in adhesive
strength and deconposition tenperature, which is a basic property of an 5
adhesive tape for electronic conmponents, and have sufficient thernal

resi stance as conpared with a conventional tape for el ectronic conponents
whose adhesi véAstaddmgive itsp@00g# amodndedewatp st tsaore treathedatarie flse 280 C.
The tapes nade of the adhesive tape conposition according to the present

oy et o TREEFRRGAT O nbanf SHACLB=CARLY b (kPR chPurle TEBEL T

el ectronic conponents. In the description of the present invention, only
sone exarf§ises Wit ehaleseini tsedcanpitgl maihe Gdksgingfclprogat siorwtars 1anal yzi ng
test carried out by the inventors, but it should be noted that the

t echni calihL3 R8PS Bh (Sthﬂlepéﬁl%%glﬁx}pbﬂi’qmi on will not be limted to them and

those skilled in the art can no y and apply themto different
applications. 20 20, What is clained is: 1. Adhesive tape conposition,
char aéteri zed yrecoivpt pEUs§UIDG20ei ght portions of acrylonitrile butadiene
rubber (NBR) containing 1 to 20

! H : H H

ch\—fc—r:—o-@—c—@—o—c—c—c—o—@—c;@—o—c-cicr{z
o H, H, H, I A H, H g

<Comparative example 1>

According to the method in the embodiment 1 according to the

Korea Pat. Publication No. 1998-0068284 "Adhesive Composition for

10 Heat-resistant Adhesive Tapes", an adhesive tape was broduced.

{Comparative example 2>
According to the method in the embodiment 1 according to the
Korea Pat. Publication No. 2004-0009616 "Heat-resistant Adhesive

15 Tapes for Electronic Components”, an adhesive tape was produced.

Method of testing properties

[Testing adhesive strength]
While placing a copper foil on a press constant at a temperature of

20 1307, the adhesive tapes produced according to the embodiments and
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wei ght % of carboxyl functional group, 5 to 300 weight portions of epoxy 5
resin, 50 to 200 wei ght portions of phenol resin, 2 to 50 wei ght portions
of one or nore sorts of hardener selected from am ne and acid anhydri de

har deners. 2. The adhesive tape conposition as clained in claiml,
characterized 10 in that the NBR contains 10 to 60 weight% of acrylonitrile
and 1 to 20 wei ght % of carboxyl functional group, and in that the weight
aver age niiceEQMPA Y Y HXamplesovers t@ﬁém@p@mpfesse)@dord)rm@egood 2.2 The
adhesi ve tape conposition as clainmed in claim1, characterized 15 in that
the phenohd@sha be 1G/RL" RS VARL! Shafl RRSBCLed efiditsehect eyt frgm novol ac
and resol groups, and e softening point o e resin neasured by neans of
the ring and bal] nethod |s 50.to 120 C. 20 21
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the comparative examples were thermo-compressed for two minutes at a
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esilve tape for electronic components, and have sufflclent thermal

resistance as compared with a conventional tape for electronic
components whose adhesive strength is 600g/cm and decomposition
temperature is 2807C. The tapes made of the adhesive tape composition
according to the present invention are excellent in electric reliability that

10 1s an important object of the present invention, as compared with
conventional tapes for electronic components.

In the description of the present invention, only some examples
were described among many cases of production and analyzing test
carried out by the inventors, but it should be noted that the technical

15 scope of the present invention will not be limited to them and those

skilled in the art can modify and apply them to different applications.
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measured by means of the ring and ball method is 50 to 120T.
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