ADHESI VE TAPE COVPOSI TI ON FOR ELECTRONI C COVPONENTS BACKGROUND OF THE

| NVENTI ON 1. Technical field 5 The present invention relates to an adhesive
tape conposition, and, nore particularly, to an adhesive tape conposition
for electronic conmponents that can be used for bonding electronic

conponents such as FPC (Flexible Printed G rcuit boards), TAB (Tape
ate of radiant heat),

Aut omat ed Bopdi | s of lead franes

Son conduct AhDEMIVE TH0P i oM W TR B e I QB G Ra ER of
devices. 2. Description of the Prior Art Cenerally, typical adhesive tapes
used for sem conductor devices include adhesive tapes for fixing |ead
frames, those for attachlng PRH 15 TAB tapes, LOC (Lead On Chip) tapes,
and the |ike. : tape for fixing lead franes is used for fixing
the | ead oP2iMHeal el BHE BV BRI duct i vity, yields, and |ead frame
itself in the overaII senlconductor assenbly process. A lead frane
manuf act urer appl Teshkhel frdhesi ve tape onto a lead franme, which is in turn
delivered to a 20 seni conductor assenbling conpany, to equip semn conductor
chips q@n the ﬁne which.is subject to wire honding, etc. and then to seal
the frame 1 witRCdHCEFX B hEE @SR IQf adh@%ﬂéfﬁoﬁa@etwnaaﬁamm@mbpe is

more particularly, to an adhesive tape composition for electronic
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



contained in a sem conductor package. The tapes such as the adhesive tape
for attaching PRIl are also contained in a sem conductor package as well
as the adhesive tapes for fixing lead franes are. 5 Therefore, the adhesive
tapes for electronic conponents nust have general reliability and

wor kability in taping for sem conductors, and sufficient physical
properties_t.hat can resist severe conditio such as hi%h t enper at ur.e,

humi dity, vortage, cBPEY APpicing ??%WPPHQ*dﬁg§f &T8urthfg adfigaives Sersl ilhg
process of a sem conductor device and while being used 10 as a finished

product af tentdihed assendd @ naii0e®s pacRsgyeliheas pdhesiNes $hé oHdyivadlse of
typi cal adhesive tapes for electronic conponents used as such is nmade by

applying o -he_synt het i ubbery resin of . polyacrylonitrile resin,

pol yacryl apééyert ' ﬁ?t%lcbg}ﬁ b&ﬁLﬁB@ al%%iCﬁPtEHPe@S‘na%ﬁ?ﬂﬁﬁ?f‘g?q?@fﬂiﬁcé‘@ig@nés
copolynmer, etc. onto a heat-resistant filmsuch as a polyimde film or by
appl yi ng awcdldheshy e dimede: oyapmdidryiinget had fesidrsato another resin or

m xing the resins, and then applying an adhesive tape converted at B stage
througt;5 the ste eof coatélng apd .dryin :Tge aglpl i ed ;adhesive. The taEe,
however’ does not*h&lfl Ssufts AWREI%0 BRESEP! resTEiCMiE eCOBGONRRES HESE ape
cannot endure the heating condition 2 at high tenperature (up to 2601QC)
during a procegsnefabsslertilitngnd workability in taping for semiconductors, and

sufficient physical properties that can resist severe conditions such as

C) 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 ofl typical adhesive tapes for electronic components used as

such is made by applying only the synthetic rubbery resin of

polyacrylonitrile resin, polyvacrylate resin, resol phenol resin, or

N
H ;
g

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 resing, 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



sem conduct or devices produced recently. Recently, thernosetting i mde
resin has been applied in order to solve the aforenentioned problens.
Since heat and pressure applied for 5 attaching and fixing the resin to an
adhesi on substrate such as a lead frame and the like is very high, however,
t he adhesi on substrate, e.g. the I|ead may be transfornmed in taping
(bonding) and netal materials, such .,a tapi.ng tool, etc. may be damaged
Wth the n?gr%ﬁﬁbﬂanﬁﬁﬁﬁpyfiﬁP@gF%tgggﬂghw$§én&réhﬁF@@?%@eOf1@*¥%§®m@$ng
froma thin body and fine pitch structure of a sem conductor devi ce,

severe requememmitistboriediganpeodBiel Fadsnisuch as adhesive tapes and the
| i ke used for the devices tend to be applied to their electric, chem cal

and physical pr erties. Accordingly, .there has been a need for devel opi ng
adhesi ve tape cg' %%hi 3)%‘%“?18?‘3@1’%&“%‘5# d eSBhpBiFe REEN 18P 1N epitdgrnto
adhesi ve strength, workability and the like together with sufficient

el ectric rebivabiid tforamdedisadd lrbylens. Soloehkbhe akopammnt-tongd;fr obt ens,

the applicant TORAY SAEHAN disclosed a "Heat-resistant adhesive tape for
Wih the 25 CONBBet 1 o B a5 0t Ao HBEVROBat et SbeEFN A oA thmny
problens in adhesive strength, electric reliability and the |ike were nuch
i mpr oved .@anuzandthelﬁﬁaksverylﬁgh,however,ﬂuzadheshn1subsﬂete,e4;the
lead may be transformed in taping (bonding) and metal materials such as
{j) 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
i") 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



as conpared to conventional adhesive tapes used before and it has been
widely used in the relevant field currently. As electronic and

sem conduct or conponents continue to develop wth a mcro-, thin- and

hi ghl y-integrated structure, there has been a 5 need for continuous

devel opment of adhesive tapes for el ectronic conponents. The present

i nvention was conpgﬁied durln the research. BRI EF SUMVARY OF T

| NVENTI ON The BrBERt 19 e ﬁﬂﬁb@d%ﬁw& W@@St@swhﬁéom@néflér%m%ned
10 problens. It is an object of the present invention to provide an
adhesi ve wdgelycosposh tthenrcexeeltlfent drraghesi ve strength and taping
workability and with sufficient heat resistance and excellent electric
reliability whe %i chi.ng ectr.oni ¢ conponents. 15 BRI EF DESCRI PTI ON OF
THE DRAW NGS Thg‘sfﬁ CE‘F%Caﬁ SEVHRPRYESIOSF CORBOPEBER FONTIKENES SlIF ViRl op
beconme apparent when reading the follow ng detail ed description of
preferred wéttbadirrens-s, HhﬁFe@ﬁdHhLHELﬁﬁk%QwMﬂfbﬁ@%@&@”@ﬁeﬁ?fﬁﬁe)een a
acconpanylng drawi ngs, wherein: 20 Fig. 1 is a cross sectional view of a

t ape ma,d adhesi ve tape rrp05| tio el ectroni c conponents
accor di‘hg Jtl%(’@né()lenf)%la’l”ﬁ]é(ﬁ? ofiev Al OPRE Y 'J}]er%\é%t fgpps for “electronic

components. The present invention was completed during the research,

) 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.,

7y s 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



Fig.2 is a cross sectional view of another tape nade of an adhesive tape
conposition for electronic conponents according to one enbodi nent of the
present invention; 5 Fig.3 shows schematically a specinmen for testing
electric reliability of an adhesive tape for electronic conponents, nade
of the adhesive tape conposition for electronic conponents according to
one enbodi pent of the present invention;, and Fig.4 is a cross sectional
view of a SPelffiefilt BV efl8 ng el ectric 10 reliability of an adhesive tape
for electronic conponents, nmade of the adhesive tape conposition for

el ectroni c conpbiedtis Aceosslsngtibpaonie w erbedii@ntiaef R Bf agetheasnuent i on
DETAI LED DESCRI PTION OF Tl | L PREFERRED EMBODI MENT 15 The adhesive tape
conpositiog 9§cordiq?.%o thz present invention to achieve the

af orenent i oHed SHERTSIHENchAPacterF Y881 n GHBROREN EonBaf AEIIE00 e YHt
portions of acrylonitrile butadi ene rubber (NBR) containing 1 to 20

wei ght % of exdwhioxyint finatieakngt:otgntidn;t o 300 wei ght portions of epoxy
resin, 50 to 200 wei ght portions of phenol resin, 2 to 50 weight 20

portions of onerQr QR%F sorés QE.hﬂrQQner sel ect ed fﬁonlggine aqq .
anhydri‘de har dehsrd ST & BFYRI \rallyii SRBRIATREGT ASSURR 08 B8 Gnes b0
acrylonitrile and
of an adhesive tape for electronic components, made of the adhesive tape
composition for electronic components according to one embodiment of
i~> the present invention; and
Fig.4 is 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

f;} 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 welght% of carboxyl functional group, 5 to 300 welght 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

anhydride hardeners.



1 to 20 wei ght% of carboxyl functional group, and the wei ght average

nol ecul ar wei ght thereof is preferably 3,000 to 200, 000. Mre preferably,

t he phenol resin is one or nore sorts of phenol 5 resin selected from

novol ac and resol resins, and the softening point thereof nmeasured by

means of the ring and ball nmethod is 50 to 1201C. Hereinafter, the present
reference to the enbodi nents

invention wll > _described [, detail with

and dr awi ngs. I??\?f rIa%t%' ﬁ}?p}:ﬁgﬂﬁop@lflﬁ to & Weddhi% of erylqnifpig arfese
enbodi ments will be intended to describe the 10 present invention nore
speci fi cal lyfo @ wdighs®ope cafrbbhel Priesemtal bAVENt hea Wl kvaight Beel-igd t ed
to the enbodi nents according to the subject of the present i1nvention.

composi 11 ol 165 T SLr BT Ko ponenste S0t ARG A B004L brbodh mont of 15

the present invention. In the figure, on one surface of a heat-resistant
film(10) is folMed an:fadheli viael pyetol 289inwki 6Rci s masde ebri¥BRF ppeRbai ni ng
t he carboxyl functional group, epoxy resin, phenol resin, hardener, etc.

On top .of I r_§§0% arelease film g) is lamnated, . as shown in
Fig.1. 20 enh%§%§}% ingth?$§%ﬁ "fa ¥ Esﬁmhe%ﬁér i SPESNMY 1RAELCh as
9 29, ! .
a polyimde, polyphenyl enesul fide, or polyethyleneterephthalate film but
thereof measured by means of the ring and ball method is 50 to 120C.
Hereinafter, the present invention will be described in detail with
e 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.1 is a cross sectional view of a tape made of an adhesive tape
composition for electronic components according to one embodiment of
f:} 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 laver (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 poivethyleneterephthalate film, but



nost preferably a polyimde film If the heat-resistant filmis too thick
(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 inn, nore preferably 40 to 60 um 5 The adhesive | ayer
(20) has a ratio of 3 to 300 weight portions of polyfunctional epoxy resin

and 3 to 300 weight portions of polyfunctional phenol resin for 10Q wei ght
of NBR cont&iSti ng%ﬁé&réhrlb%&nm%]éﬁ% |th@gﬁ8ab—,fe@ﬂ%@ét AlRarener thigk
rubber cross linking agent and other additives are added thereto, 10 The
af or ement i oTedmNBReo®R) airicdgtHin€ 1 Ganbex YésHUNCTs ok gf ddRarPasuR.t999 to
200, 000 of a weight average nol ecul ar weight, preferably 3,000 to 200, 000,
10 to 60 ight % of the acrylonitrile content, preferably 20 to 50

wei ght % aRahy ﬁbtﬁ%lfl&m RGE OHe Lo Hohey Fraltigndiat o ”@Péﬁ%s%éﬁ’@%%%. In
this case, if the weight average nol ecul ar 15 weight is less than 2,000, it
exhi bi ts pdoOrtot hermpincstahidfetably!40 k¢ G0sanore than 200, 000, it exhibits
poor solubility for a solvent, poor workability and | owered adhesive

strength becaus L.scQsity incre in praoduci. liguid, I1f the content
of acrylonitril grl){g ch-gessz%/cﬁéﬁy&%@@faﬁ & ey QBR?FQ OB Weaght Rpgtions ot

| onered. The content of acrylonitrile nore than 60 wei ght % 20 causes poor
el ectric ipslpifancionnall épdhe reent entl Do S Gaidexybriane bl gRayfugteMwali s 1
to 20 wei ght% easy bondi ng between NBR and ot her resin,

phenol resin for 100 weight of NBR containing the carboxyl functional

- 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 welght% 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 hetween NBR and other resin,



7 and adhesion substrates is achieved, resulting in increased adhesive
strength. 5 to 300 wei ght portions of the epoxy resin used in the present
invention are added for 100 weight of NBR The used epoxy resin nay 5 be
bi sphenol - A type epoxy, bisphenol-F type epoxy or novol ac epoxy, whose
equi val ent wei ght (g/eq) is 200 to 1000, The phenol resin is one or nore
sorts of phenol eSIn sel ected from novolac and resol groups. For 100

wei ght  of ﬁéa aél%loeo@%#g%?s Sorchisnie bf rendtisgems| incseased préiestiapl y 50
to 200 wei ght portions are 10 added. If the content of the phenol resinis
more than 30@naehght 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
resinis preferﬁ (% ﬁio to The softening point of the used resin
measured by meafs OFHh&"¢IE b%&lonﬁa@i thet Py S esiesesbiy tBe RISSERY' C.
If a resin whose softening point is 15 50C or |lower is used, the adhesive

| ayer flowmvianticapkupg ffd etch@o@qlfb@ﬁw\é@ghtt apPeNRRI ’ﬁh@%rgen ﬁoﬁ?r%%rﬁ?r?ﬁéy
reaching a taping tool or unwanted |ocations of a ead rane, whic

turn causes failyres in the ta |ng to poor |ead frames. On the
contrary, Pe' SPHEFTIvhd Bt seh sn @P%@.nﬁﬂ F $VDE. 9DexBrohigheras pesdd,

hi gher tenperature nust be appli ed for adhesion 20 of the tape, which nmay
cause t her whlostransf elematd eighof g @cikr 2 € 1000,

The phenol resin is one or more sorts of phenol resin selected

{i} 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 120T. 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

120C or higher is used, higher temperature must be applied for adhesion

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



8 conponents, Accordingly, a resin that has a proper softening point of 50
to 120' C nust be used. For the hardener, an am ne hardener and an acid
anhydride can be wused independently or together, and 2 to 50 wei ght
portions of the 5 hardener with respect to 100 weights of NBR is
preferably used. For the rubber cross |inking agent, organic or inorganic
per oxi de can he used. referaple to add 1 to 5 weight portions with
respect to fﬁﬁxﬁﬁﬁﬁﬁtéﬁﬁpnﬁﬂg 'térﬁﬁﬁlHb%ﬂ@ﬂSWﬁﬁfé@ﬁégﬁV@HMEWéwné2ﬁ)5@nde
of the adhesive tape conposition as 10 described above has a viscosity of
100- 2, O00CRS,1 Zprefengbby 1400 -1, 5000PS. The layer (20) is applied on the
heat - r esi st ant filn1(10) so that its thickness after drying can be 10 to
30 um After cur% ﬁ ? é at 50 to 2000 for 2 to 10 m nutes, a rel ease
film(30) is attaché ‘@ﬁ@? to HbapBRailArannekpediareatishenngiride senrlomi
conponents. 15 The release film (30) has a thickness of 20 to 100 /1nl,
pref er abl yus@0 idep@ntientlyThe r@ianse hnkimomay Be %wﬂ@h¥%&ﬂ¥kﬁ%eefthe

pol yet hyl ene terepht hal at e, or pol ypropyl ene film to which rel ease
esm if required. Fig.2 is a cross

bi I,i t
ggg? i Ior%Jal ykxiqm é&z%{ ‘éﬂb;/ %p"é‘tc pe Jré@con Eof ﬁﬁ%dﬁém@&@f&tﬁiﬂélwﬁw theon for

el ectroni c conponents according to one
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
\:3 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 um, After curing the
layer at 50 to 200C for 2 to 10 minutes, a release film (30) is attached

thereto to obFain an adhesive tape for eiectronic components.

The release film (30) has a thickness of 20 to 100 m, preferably

o’
o

30 to 60 mm. 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

mnbodhnentofthe1Mesentinvenﬁon,mﬁmreﬁladheﬁvelayers(ZO)are



enbodi nent of the present invention, wherein adhesive |ayers (20) are 9
formed on both sides of a heat-resistant film (10) and a release film (30)
is lam nated on the surface of each adhesive |ayer (20). <Lnbodinent 1> 5
To 200 wei ght portions of NBR (containing 27.1 wei ght% of the
acrylonitrile content and 4.3 wei ght% of the carboxyl functional group

t ent d, 100 wei ght port.i . of I in ted
"'t he 1 ol ToUTg EheArealTst PheRie - ToSebn e GHTOpaPe) SREIERE BHOnGr) rosi n
represented in the follow ng chem cal structure 2, 3 weight 10 portions of

hexamet hoxys ettt e lceniresadabardenah adite veahgbt (2pprtions of phthalic
anhydri de, and then 10 wei ght portions of zinc oxide as a rubber cross

| i nki ng agent. The viscosity of the resulting solution was then adjusted
to 400 to 1, 500CPS, using acetone solvent. Subsequently the adhesive
liquid was sufficiently m xed, and then applied 15 onto the surface of a
pol yi m de fil m ahHodmdihicckness was 50 um so that the thickness of the
adhesive | ayer can be 20 uni after being dried. After drying the adhesive

thy cknegs vwas 3bounaad A BBt SR BB EainisGh e ) oM Bt sy o
[ Chem cal structure 1)
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 welght
porticns 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
i!} 15 onto the surface of a polyimide film whose thickness was 50 so that
the thickness of the adhesive layer can be 20 um after bemng dried. After
drying the adhesive layer (at 1607, for 3 minutes), a polyethylene
terephthalate film whose thickness was 38 um was laminated to produce
an adhesive tape.

20 [Chemical structure 1]

10



10 2 2 H2 .-C--C-CNCLHOCHOCHI I'I CHR2CHR2CH2 000 HCI H
H2 C[Chemcal structure 2] OHOHOH HHH HO HO <Enbodinent 2> 5 An
adhesi ve tape was produced with the sanme nethod as in the enbodinent 1,
usi ng the adhesive produced by replacing only the phenol resin with the
phenol resin represented in the follow ng chemcal structure 3, in the
conposition of the enb?_ﬁii ment 1. [q_iem' cal structl_lzlre 3] OH CH CH

7 2 2z

e A L
O | O, O |
“(lﬁi—! (ll‘H (|3H
o &
O O O
H,C H,C
C C
H2 H2

OH OH OH

HO HO

<FEmbodiment 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
o =
STERIRR
10 : 2

1



io 11 <Enbodi ment 3> An adhesive tape was produced with the sane
enbodi nent 1, using the adhesive produced by replacing
only the phenol resin with the phenol resin represented in the foll ow ng
chemcal 5 structure 4, in the conposition of the enbodinent 1. [Chem cal
structure 4] HOHOHOH RS RILRS # RLR4A RRH2 \ \ H2 R4 RRHs R3 _ R3

R1- R5=H or Al : i-ment. 4> An adhesive tape was produced wth the sane
met hod as in thg@@g&gﬁﬁ%ﬁi r’r‘?nt 1, using the adhesive produced by repl acing
only the phenol resin with the phenol resin represented in the foll ow ng
chemi cal  structfur edbesive tdre campaesbtiioad ofithhtherhadi meathol agGrentieal
structure 5] OHOH OH H2 / H2 HZ H2

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

H2 H2
met hod as in the

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 Ri > Rs%(m -
’ ) C— —C
Re™ S gt | ot Ra/S/KRzH? =
R3 L. L R3 Y Ri1~Rb=H or Ay

<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

N
O
2 H, H, Sy

i
MIO
A0

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



-n 15 <Enbodi nent 5> An adhesi ve tape was produced with the sane nethod as
in the enbodinent 1, using the adhesive produced by replacing only the
phenol 12 resin with the phenol resin represented in the follow ng

chem cal structure 6, in the corrpositi on of the enbodi ment 1. [ Chemi cal
structure 6] OHOHOH H (D\ / HZ 6 H2 H2 5 <Enbodi ment 6> An adhesive
tape was pr.oduced. w ame _nethod as in the ijrent 1, using, the
adhesi ve pg HcevdluByt[}P%pPg‘?:l?l]g SRy TR Rahet 1 edien &i OVinge Cﬁﬁ’?@ﬁ%gl resin
represented in the followng chemcal structure 7, in the conposition of

the embodi semtuire 40i Cretboaossicuol une sfb&kn@ht C G G H3C / H2 OH
<Enbodi nent 7>

[Chemical structure 6]

e OO0

5 <Embodiment 6>
ij 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
g
) €
2 ™~
L
OH

<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



An adhesi ve tape was produced with the sane nethod as in the enbodinent 1,
usi ng the adhesive produced by replacing only the phenol 13 resin with the
resin represented in the follow ng chem cal structure 8, in the
conposition of the enmbodinent 1. [Chemical structure 8 OH OH H2 H3C CH3
Hag CH3 OH OH 5 <Enbodi nent 8> An adhesive tape was produced with the
sane nethod as in,the enbodinent 1, using.the adhesive produced by .

repl aci ng bntY Vib WireHoin ICEERERERiSthIY e rf@%@wn}geﬁh@@éﬁ@leau LAY in
foll owi ng chem cal structure 9, in the conposition of the enbodiment 1. 10
[ Cheni cal Hta votpoeit®n OHth&emhdBinftR2. 4[4 R3 R3 n R3 Rl--R5=H or Aly

[Chemical structure 8]

OH OH
ol el
ara

OH OH

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.

:\M/.

10 [Chemical structure 9]

OH OH OH

R6 Qj/m Rsﬁ/m RE._o~ Rl
c l

\I \\\E
AN 2 R‘q)ﬁ/\m A Re” SN Ry

O

IC

Rd R?
Ra i R3 in R3 R1~R5=H o Al

o]

<Embodiment 9>
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<Enmbodi nent 9> 14 An adhesive tape was produced with the same nethod as in
the enbodinent 1, using the adhesive produced by replacing only the phenol
resin with the resin represented in the follow ng chem cal structure 10, in
t he conposition of the enbodinent 1, 5 [Chem cal structure 101 OH H2 OH
CH20H C2 qCH2OH OH CH2OH CH2 CH20H CH2OH OH <Enbodi nent 10> An adhesi ve
t ape was produc wth the sanme nethod as in the enbodinent 1, using the
adhesi ve producgﬁ Biiheapicatihry o ProRecepoxith the sesig methed Be nedin
represented in the follow ng chem cal structure 11, in the conposition of

Bhgcgméogl %!i'giocﬁémﬁ[nmerﬂsﬁ ; (BB ee BHhdhed lby"'{'ergagf’ég On G pREh

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

the composition of the embodiment 1.

[

[Chemical structure 10]

CH,OH.__ f,, A _CH,0H
- CH,OH  CH,

CH,OH

CH,OH

il

T
O+

<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

R

10 resin with the resin represented in the following chemical structure 11, in
the composition of the embodiment 1.

[Chemical structure 11]

<Embodiment 11>

15



_rj 3 <Enbodinment 11> 15 An adhesive tape was produced with the sane
nmethod as in the enbodinent 1, 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 [ Chemi cal
structure 121 HHH HCGCCGOCGCG//] OGCCGOC OCGCCHR2 2 HZ I H2 HZ |

H H2 H2 O CH <CorrBﬁr ative exanple 1> Accordl ngﬁ;o t he rret hod in, the
embodi ment 1 actdr AFRESIVE F4E et @A0PuEed pBhi iSGR NG e Y BYR 46068 Mg

"Adhesi ve Conposition for 10 Heat-resistant Adhesive Tapes”, an adhesive

tape was péﬂdjdﬁ@ﬂlenfqorﬂ%ﬁﬁétth\éea&@mé%r%ﬁué@@%yd'r@g 1d9ng heyprehboghdn, t he
enbodi ment 1 according to the Korea Pat. Publication No, 2004-0009616

"Heat - resi st ant sive. 15 Tapes far El ectronic Conponents”, an_adhesive
t ape was p?%ﬁﬂc"g@gq tlhod: B?D‘f%%@tl}tﬁé lﬁrtgﬁeﬂo@lp@@ng chemical structure 12, in

the composition of the embodiment 1.

5 [Chemical structure 12]

H H H
Hzck—jc—gmo—<\j/>—c—//_\k,u—cl—c:—c~~~c—o;®~c‘-C>—o—c-c\—;r:H2
o H, H, N/ H, [ H, H, e 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 produced.

<{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

16



[ Testing adhesive strength] Wiile placing a copper foil on a press constant
at a tenperature of 20 1301C, the adhesive tapes produced according to the
enbodi ments and 16 the conparative exanpl es were thernoconpressed for one
second at a pressure of 10kg/ 1112 and were then neasured about the 180
PEEL strength by neans of a INSTRON. 5 [Testing deconposition tenperature]
The adhesiYgewﬁﬁg}q%ggyredrab ut qeco osition Lenger ture under  nitrogen
at mospher e Dy Teans of 1 e BUPERT V4 HeEcIBap hpaersed 19GRne SECPidstt fg
electric reliability] Fig.3 is a schematic drawi ng of a specinmen for
testing el ecesswwe rdl il@bplinfyand waradiesi vectaped ambgitedid 0@ ¢almionent s
made of the adhesive tape conposition for el ectronic conponents according

to one e i t t re ivention. The specinen is nade by

et chi ng anggq%lp@é?pﬁgﬁﬁgdﬁfﬁ?ﬁsggkgﬁe circuit board (where the copper foi
is lamnated on a polyimde filnm). Fig.4 is a cross sectional view of a
specinen for testing electric reliability of an adhesive tape for

el ectroni c conponents, nmade of the adhesive tape conposition for

el ectrapi ¢ comppnegntify ARSI IR hALRMS SR ment of the present

The adhesive were measured about decomposition temperature
under nitrogen atmosphere by means of the DUPONT V4.1C 2200 model

D TGA.

10 [Testing electric reliability]

Fig.3 is a schematic drawing of a specimen for testing electric
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. The specimen is made by etching a

{fi 15 copper foil of a flexible circuit board (where the copper foil is laminated
on a polyimide film). Fig.4 is a cross sectional view of a specimen for
testing electric 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.

20 The adhesive tapes produced according to the embodiments and

the comparative examples were thermo-compressed for two minutes at a

17



20 The adhesi ve tapes produced according to the enbodinents and the
conparati ve exanples were therno-conpressed for two mnutes at a 17
pressure of 30kg/ nm2 on a specinmen in which the inter-|ead distance was 150
jan as shown in Figs.3 and 4. Subsequently the tapes were thermally

treated for one hour at 170C. The speci nen was then tested about electric
reliabilitﬁ in ordefrgﬁ gggsure vari.ations in resistance over tine 5 for
100 hours RFCIHEECO! S5HRGH (W) AtIRESIIHGR i Piehdhe IvaredeadriistragaIwas of
testing as descri bed above are shown in Table 1, wherein the voltage drop
ti me indi cabésat he dHoven WheTighlanesi stangeueRlWenofiapbe vwhaectimmip) I s by
102(order) or nore due to the influence of the adhesive conposition in
testing electri eliability. "N indicates the 10 case where voltage drop
does not o@éﬁ?tgoﬁniéﬁehgﬁPz.aT#Q%iQ-ifTeA®%%§PV%1D@%%dﬁ@@ii?%ﬁdV@P@éée
drop Tested property strength (g/cm tenperature (C) tine (hr) J

Enbodi nent ellec34i23-3RibiNy Erbedimentm2.3210v364tiNns Brbediismat 334361384 N

5 for 100 hours at 135C, 85% of relative humidity and 5 volts.
The results of testing as described above are shown in Table 1,
wherem the voltage drop time indicates the time when the resistance
{j value of the specimen falls by 10%(order) or more due to the influence of
the adhesive composition in testing electric reliability. "N" indicates the

10 case where voltage drop does not occur for 100 hours.

[Table 1]
Adhesive Decomposition 'Vohageckgg—
Tested property
strength {(g/cm) temperature () time (hr)
D
- Embodiment 1 3423 397 N
Embodiment 2 3210 361 N
Embodiment 3 3130 384 N

18



18 Enbodi nent 4 3679 383 N Enbodi nent 5 3571 395 N Enbodi nent 6 2410 379
81 Enbodinent 7 2362 387 69 Enbodinment 8 3472 381 N Enbodi nent 9 3104
359 78 Enbodi ment 10 2940 337 91 ----- Enbodi ment 11 3020 343 87
Conparative 715 328 28 exanple 1 Conpai ative 2600 324 42 exanple 2 19 As

shown in the above Table 1, the adhesive tapes for electronic conponents
made of thegadhesivetape;composit+on-f-pr—el-ectroni-c—econrponrents—aceonrdi ng
to the present invention |s excellent ip adhesive strength and
deconposi t | o MtxHBIEaUr e; whi 6R7Ps a basic prop&Bty of an N
Embodiment 5 3571 395 N
Embodiment 6 2410 379 81
- Embodiment 7 2362 387 69
D
FEmbodiment 8 3472 381 N
Embodiment 9 3104 359 78
Embodiment 10 2940 337 91
Embodiment 11 3020 343 87
Comparative
715 328 28
example 1
Comparative
2600 324 42
example 2
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5 adhesive tape for electronic conmponents, and have sufficient thernal

resi stance as conpared with a conventional tape for electronic conponents
whose adhesive strength is 600g/ cm and deconposition tenperature is 2801C.
The tapes nade of the adhesive tape conposition according to the present
invention are excellent in electric reliability that 10 is an inportant

obj ect of the present inyve red with _conventional tapes for

el ectroni c conpoentS® iy f a@@é{érrgfrp , dRetafdigsies dape s desritle6H onanl y

sone exanples were described anong nany cases of production and anal yzi ng
test carrtethpoulenby thweid nyenter ssdHivé t ishoutgmbesnehedidrhatieth®nic

techni cal 15 scope of the present | nventi on vm Il not be limted to them and
those skilled in the art can, nmo g and apply themto dlfferent
appl i cati oﬁ%mpé)@e? WrSLT g (i thedPesent mﬁ(@ﬁ@@ﬁv’@ £xpe 1%’657]%)‘%)35]@“@@#1"6

characterized by conprising: 100 wei ght portions of acrylonitrile butadiene

rubber (NBRpeagtt aindi dgcdmbosRn wehgbt Y00k, eafibiexyls huget pendrigraup, and
10 to 60 weight% of acrylonitrile, and havi ng the average nmol ecul ar wei ght
of 3, 000 t ortl ons eBgzj(g Su in;, 50 to 200

00, 00
wei ght por%ﬁ“ﬁ%%“’%f 9&83[%[{&‘ egﬁurpm nge! 1ponents dnd 1cient thermal

resistance as compared with a conventional tape for electronic
components whose adhesive strength is 600g/cm and decomposition
O .
temperature is 280C. 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.

20
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2 to 50 weight portions of one or nore sorts of hardener selected from

am ne and acid anhydride hardeners. 2. The adhesive tape conposition as
claimed in claim1, characterized in that the phenol resin is one or nore
sorts of phenol resin selected fromnovol ac and resol groups, and the
softening point of the resin neasured by neans of the ring and ball nethod
is 50 to 120. 21

What is claimed is:

1. Adhesive tape composition, characterized by comprising:

100 weight portions of acrylonitrile butadiene rubber (NBR) containing 1 to 20
weight% of carboxyl functional group, and 10 to 60 weight% of acrylonitrile, and having
the average molecular weight of 3,000 to 200,000,

5 to 300 weight portions of epoxy resin;

50 to 200 weight portions of phenol resin; and

2 to 50 weight portions of one or more sorts of hardener selected from amine and

acid anhydride hardeners.

2. The adhesive tape composition as claimed in claim 1, characterized in that the
phenol resin is one or more sorts of phenol resin selected from novolac and resol groups,
and the softening point of the resin measured by means of the ring and ball method 1s 50

to 120°.

21



