B
i
{
}
!

j 083607 res

96/ 37913 PCT/ JP96/ 01324

SCRI PTI ON ' SEM CONDUCTOR DEVI CE HAVING. A..SEM.CONDUCTOR ¢ CHIP
ELECTRI CALLY CC]\INECT EB- TO-A- W RI NG SUBSTRATE ?' RirgermigalrnBied d o
Thi s |nveql r Iates to a sem conduct or ﬁqucew&@npflgjng a,Nz s
sen1conduc ﬁtally - cpnoect ediio a.m4r|ng-subskr@tew anga;
W ring sub U t herein. Backgrbgnd ALL(5) pused &HPS ar:
met hod for onnecting a sen1gpnductor chh,_aqg aimn fhg """ |
substrate, it is known to adhere a sen1COHQUGtor thp o) "“r‘hg """""" |
substrate having 10 el ectrodes correspondi ng te- t+hese--BE. Lhé senLQQnductora
chip via an adhesive by applying pressure or heat and pressure so as
to obtain el ectrFcaM asDneaMINATEIVERD FOR MEPELEbEPLSR2@EdN | N such a
case, as an adhesive, there is used an insul ati ng adhesi ve which
directly contacts both 15 electrodes to obtain electrical conductivity or
an ani sotropically el ectroconductive adhesi ve havi ng
el ect r oconducThee ppasent] dnvdntciovyi velakest ocad £ilm spadechiawititien t he
t hi ckness direction by applying pressure when el ectroconductive
particl&slmr ef or esestal 2@dprisierivbpt wtelddct fddes provide excellBagently,
it is trying to reduce the thickness of sem conductor chips, for
exanpl edepesiitioy tgmoperties, excellent adhesive strength between

a deposited metal layer and the film for metal deposition,
and good appearance both before and after metal deposition.

Metal-deposited films obtained by depositing metal
on plastics film are widely used as packaging materials
because of their excellent gas barrier and light-shielding
properties. Such films are commonly formed of polyethylene
terephthalate or polypropylene: polyolefin f£film has poor
adhesive strength to a deposited metal layer. Many proposals
have been made to improve the adhesion of a polyolefin
film; for example, JP-B-57-14377 (the term "JP-B" as used
herein means an examined Japanese patent publication) and
JP-A-56-72037 (the term "JP-A" as used herein means an
unexamined published Japanese patent application) disclose
modifying polypropylene with unsaturated carboxylic acids
and blending the modified polypropyleﬁe with polypropylene
or a mixture of polypropylene and a large amount of an
inorganic - filler; and JP-B-60-51553 discloses improving
the adhé;;oijgf polyﬁropylene by gradually cooling it when
forming-é filﬁ;;o:yield a roughened surface.

HSweQ;giﬁlthe above expedients are still inadequate.

The polypropylene modified by graft polymerization and



‘'t hi ckness of a prepaid card is about ©.25-1mm

t hi ckness of electronic parts in IC cards, liquid crystal WO
96/ 37913 . RCT/JP96/ 01324
- 2- di spl ay devices, etc. so as to inprove porty Ve

€ laced
easi ness in operation. For exanple, as thin electron m u?

MH, t he
ess of

‘bar code | abel is about 0.15 mm 5 etc. These electronic parts becone

t hi nner and t hi nner, now. Thus, the thickness of sem conductor chips
used thelmer elendade exiwib BtsicdasuffnciEnt Amprowenent oin adhexbvel e
about 0.3 nm or in an extrene case, a thickness of about 0.02 mmis
studi ed. str@ngth to a fppogitedasmetabhdmyar adbad vinpridsentases of

‘between the semnmi conductor chip and the wiring substrate i's pressed or

. pressed WilANgeali ntAr9@r peRRUME Ofe ehi pinorgapécurfjiliesul andg naking

-l owering the connection reliability remar kably. Further, since the

central Por EUskagemeughenedefiiddhd it o9rEdYR Iy edsid intef orarediettakhe

“time of connection, residual stress causes |owering of adhesive

st r engt hA§RASPLEGUEY SINNAING htIIPLxFRPEIFABAGL BS not obgadinsdyg in thin
electronic parts which are difficult to carry. 20 On the
ot her hand, wheRCORENGFHYoondcPEI s Pt thej dnvanidean | hst bocloreysdsg t s
flexibility increases sgQ_as ., to nmake the chip nor.e_deformable during
carryi ng? BRiYolefingalRdhesiing deFeardycdmRiPysd adpresidmpisdérength

generation of hubhles in a_portion connected tq the substrate, occur
to a deposited metal layer without damaging the character-

istics such as good appearance and heat resistance that
the polyoclefin inherently possesses.

It has been found-that a film for metal deposition,
which has excellent adhesive strength to a deposited metal
layer, good deposition properties, and good appearance
after deposition can be obtained by using a resin composition
obtained by blending a relatively small amount of a specific
ethylene copolymer with a specific crystalline ethylene
polymer to prepare a film or a laminate film.

The film for metal deposition according to the present
invention is formed from a resin composition comprising:

(I} from 90.5 to 99.9% by weight of a crystalline
ethylene polymer having a melting point of from 120 to
130° and a density of from 0.910 to 0.940 g/cm3, and

(II) from 0.1 to 9.5% by weight of at least one
ethylene copolymer having an ethylene. content of from 50
to 90 or 95% by weight selected from an ethylene-(meth)-
acrylate copolymer, and ethylene-(meth)acrylic acid copoly-

mer, an ethylene-unsaturated glycidyl monomer-vinyl acetate



25 often, lowering in flexural strength and poor reliability are
.caused as nEnfﬁQﬁﬁQH%Hﬂ%@ﬁea&%ther’ when the fluidity of the adhesive

is insufficien en bot h el ectrodes or contact between
the el ect rodesTH“ﬂ)mmcm”
PCT/ JP96/ 01342
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-3 - - 3- el ect roconducti ve
particles becones insufficient, resulting in | ow connection
resi st ance. Di scl osure of Invention It is an object of
t he presgadpolypmet)j on a;dd 5 4xiovi dehy leas-anzditiratateVvi c@icappokgilng a
sem conduct or chip electrically connected to a wiring substrate
capabl e anhydef (methn) acnybgtexeekpeltymeannection reliability even if
t he sem conductor chip is thin, and to provide a wiring substrate used
t herei n, therettye ovkandnang de&fidat s ©br lflepailor depgosition accordindghe
present invention provides a sem conductor device conprising a
sem conduxt bheclpneseant ngneebhioknesgprisesfals8bsiratd essyeandhaving
plurality of electrodes on a peri pheral portion, a wiring substrate
havi ng @mplakaleagt DReofsuwiiante otbsreofr asjaydmdam nedea k| @deposilesonf t he
sem conductor chip, and an adhesive | ayer present between t he
sen condigmnsgd cffriqm athie t dlzove r ragisubompasd tiomi.d el ectrodes of at
| east one of the sem conductor chip and the wiring substrate being
proj ected frorfihken Fuygtatlilige 2ethrispe plymeri sesdt tnadde et
havi ng al nost the same height as the projecting el ectrodes and having
at inszent ige siﬁapea%elét}ﬂbgeﬂﬁoﬁf@ilﬁéll@s SPPARgFonLhkrined by

copolymerizing ethylene with a-olefin having 3 to 20 carbon
atoms using a transition metal catalyst such as a Ziegler
catalyst. Copolymerization reaction is usually conducted
at a polymerization temperature of from 30 to 300°C and
a polymerization pressure of from atmospheric pressure
to 3,000 kg/cm?2 in the presence or absence of a solvent.
Propylene, butene-l, 4-methylpentene-1l, hexene-l, and octene-
1 are preferred as the a-olefin.

It is important that the crystalline ethylene polymer
(I) has a melting point of from 120 to 130°C and a density
of from 0.910 to 0.940 g/cm2. If either one or both of
the melting point and the density are outside the above
range(s), the adhesive strength of a deposited metal layer
to the £film for metal deposition are poor or the gloss
or heat resistance of a metal-deposited film or the non-
deposited film are- poor, resulting in poor appearance;
and such a film cannot be used in the present invention.

From the standpoint of the adhesive strength to a

deposited metal 1layer, gloss and heat resistance, it is



seen froma plan view, being present in an area surrounded by the

gl ectrodes on the peripheral portion of 25 the sem conductor chip after
connecti on. The present invention also provides a wiring
substrate conprising a substrate, a plurality of WO 96/ 37913

PCT/ JP96/ 01324 - 4 - -4- proj ecting

el ectrodes forned on the substrate and corresponding to el ectrodes on
a peripheral portion of a sem conductor chip to be connected to the
substrat erefedred that pgihg dfystailipacethglenenre lvmeredhasn aamelteing 5
surrounded by the projecting electrodes on the substrate and havi ng
al nost t Reigdneehef§hRl d22 hkopdd8efQt iagd a densg ity r ofestxpnhOa®lbedst one
shape sel ected fromcircles and pol ygons when seen froma plan view
The pres8nf3iPn@éfMon al so provides a wiring 10 substrate conprising a
substrate, a pIuraIit¥ of, el ectrodes forned on the substrate and
correspondi ng £8€  ethYdEE& i nGoprddteddes did perdhsher Sbtsoinddn oY a
sem conductor chip to be connected to the substrate, and a plurality
of spacefCPPFBRIS ZASMGEY henamesr €apatsle sof r sadded 1y t¢epel yoerédésgon
the substrate _and havin al nrost the sanme height as the projecting
eIectrodé%eﬁﬁlnaftth€egéﬁF@§n§Qc§§ravﬁQQm%@Om%§§groﬂétbhaﬁbY§éh6cvééngrom

circles and pol ygons when seen froma plan view. Bri ef Description

of Draw dgsregradical-geneppgor spchaagcaRmEIanEf RIre¥édrPoAE| O¥Y RN of
The copolymerization reaction is wusually conducted at a
polymerization temperature of from 130 to 300°C and a
polymerization pressure of from 500 to 3,000 kg/cﬁz.

Examples of the ethylene-(meth)acrylate copolymer are
copolymers of ethylene with methyl methacrylate, ethyl
methacrylate, butyl methacrylate, 2-ethylhexyl methacrylate,
methyl acrylate, ethyl acrylate, butyl acrylate, or 2-
ethylhexyl acrylate. Of these, the copolymer of ethylene and
methyl methacrylate is preferred.

Examples of the ethylene-(meth)acrylic acid copolymer
are copolymers of ethylene with methacrylic acid or acrylic
acid.

Examples of the ethylene-unsaturated glycidyl monomer-
vinyl acetate terpolymer are terpolymers of ethylene, an
unsaturated glycidyl monomer such as glycidyl acrylate,
glycidyl methacrylate or monoglycidyl itaconate, and vinyl
acetate. Of these, a terpolymer of ethylene, glycidyl
methacrylate and vinyl acetate is preferfed.

Examples of the ethylene-unsaturated dicarboxylic

anhydride-(meth)acrylate terpolymer are  terpolymers of



a sem conductor device according to one enbodi nent of the pr esent
,invention; Fig. 2 is a schematic cross-sectional view of

a sem conduct or device according to another enbodi nent of 25 the present
i nventi on; Fig. 3 is a schematic cross-sectional view of

a sem conductor device according to a further enbodi nent WO
96/ 37913 -5 - PCT/ JP96/ 01324

-b5- of the present invention; Fig. 4 is a schematic
cross-sectional view of a sem conductor device according to a stil
further ethylened mant wisdtherptedendicarbokidies amhydride sudh gsas5A
to 5D are plane views of dummy el ectrodes attached to wiring

substrat esleic anhydride, Eig¢gzxachiico Hihyiridge aoe tiedwsmhyfdmbpimhalic

el ectrodes according to enbodi nents of the present i nvention; 10

Fi gs. 7AanbydEides scmhmtimeur)esryxbrte omnsiich as vieblsy bf aturmnlatd ecdr odes
according to enbodi nents of the present invention;

Fi gs. 8Ameth§3 ametibacsylaéeti ondlf vikeseof a terpalyoes adfiesitieylenywers
applicable to the present 15 invention; and Fig. 9is a
schenat | madedss agdydrdnd andevetdfyl acrubatfeisepbedemerd.of the

sem conduct or devi ce according to the present invention.

From the standpoint of cost and ease of handling,
the copolymer of ethylene and methyl methacrylate is parti-
cularly preferred as the ethylene copolymer (II).

The ethylene copolymer used in the present invention
preferably has the melting point of 50°C or higher from
the standpoint of heat resistance.

The resin composition comprising the specific crystal-
line ethylene polymer and the specific ethylene copolymer
each described above is used as the film for metal deposition
of the present invention. The amounts of both components
used are such that the amount of the crystalline ethylene
polymer 1is from 90.5 to 99.9% by weight and the amount
cf the ethylene copolymer is from 0.1 tc 9.5% by weight.
If the amount of the ethylene copolymer is less than 0.1%
by weight, an improved effect in adhesive strength of the
deposited metal layer is insufficient, and if it exceeds
9.5% by weight, the appearance of non-deposited film is
poor or the metal gloss of a deposited film is insufficient.

In the resin composition, the amount of the ethylene
copolymer is preferably from 0.2 to 9.0% by weight, and
more preferably from 0.4 to 8.0% by weight.

It is preferred in the resin composition to add an



Best Mode for Carrying Qut the Invention 20 According to the
.present invention, there is provi ded a sem conduct or devi ce conpri sing
a sem conductor chip having a thickness of 0.3 nmor |ess and a
plurality of electrodes on a peripheral portion of the chip, a wiring
substrate having a plurality of 25 elgcirodes corresponding to the
el ectrodes of sem conduct or chip, and an adhesive | ayer present
bet ween t he sem conductor chip and the wiring substrate, said

WD 96/ 37913 JP. 24 .
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t he perlg eral e semcon conne 10

As to thgs Sgaﬁfoefaﬁﬁﬁﬁe%tgbgﬁ%tys 19f féyﬁn% a f?ﬂ?n&ﬁ&meagge derm

"circles" inpfy a circ an ellTpse, a semcircle, an arc,

ste. anthiR@1iRgMthe £iif0!VEP kN amyo;@,fauéﬁgl eﬁtSﬂaeaﬁglg ﬁﬁﬂi‘gg' ©

a | ozenge, “a pentagon, a hexagon, | near fo m an

form a pbshapsd fiesm tRa¥r Sped § ofdedebs.: an antl-ox1dlzlﬂ§ ?%Q Ef red

enbodi nent, the spacer elenents have at |east one shape cted rom
a triangh€edlin an amount exceeding 0.2 part by weight, the adhesive

strength of a deposited metal layer is undesirably decreased.
If the amount of the anti-oxidizing agent added is less than
0.01 part by weight, the processing stability in forming the
film is insufficient. Examples of the anti-oxidizing agent are
tetra[methylene-3-(3,5-di~-tertiarybutyl-4-hydroxyphenyl)-
propionate]methane (tradename: "Irganox 1010", manufactured by
Nippon Ciba Geigy Co., Lta.), 1,3,5,-trimethyl-2,4,6-tris-
(3,5-di-tertiarybutyl-4-hydroxybenzyl)benzene (tradename:
"Irganox 1330"), and tris(3,5-di-tertiarybutyl-4-hydroxy-
benzyl)isocyanurate (tradename: "Irganox 3114"). Of these,
tetra[methylene-3-(3,5~di~tertiarybutyl-4-hydroxyphenyl)-
propionatelmethane is preferred.

| An inorganic material fine powder or a polymeric
material such as a crosslinked type polymeric bead orxr nylon
can be used as the anti-blocking agent, and the amount thereof
added is 0 to 3 parts by weight per 100 parts by weight of the
resin composition and the substrate layer. Where the addition
amount exceeds 3 parts by weight, the appearance of the

laminate film obtained is damaged. Silicon oxide, aluminum
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shaped form a sem -circular formand a U shaped form or two or nore
_shapes thereof. It is preferable that the 20 spacer elenents are arranged
so as to direct each angle and/or closed side to a center of a
connected area. The connected area neans an area connected by adhesive
and surrounded by the el ectrodes on the substrate which
corresponds to el ectrodes on a peripheat portions of a 25 sem conductor
chip. As an arrangenent, it is preferable that the spacer elenents are
arranged spokewi se fromthe center of the connected area to the
peri phesy likarteof hydrctred arteangetd symoes tickedyPMMAL bead, each hawMig
96/ 37913 PCT/ JP96/ 01324
7- apeaverage e ttionhecd aimaten. cEufiioer 0 .thespb@epm, areeusedntls may
have uneven connecti ng surfaces and can be el ectroconducti ve or
i nsul at Bagthe anti-blocking |agemtiti on, the adhesive used for connection
5 preferably contains el ectroconductive particles which can gi ve
el ectric conducThei tiesddl ycompepetipncgassformingi thet ifdnlmhfarpmesadd,
and if pecessary may further contain hard particles having a smaller
di anet efePREAtion ofhFhepprafent ckRYSRbAANCERRe beaahtd isted shy dmhaiag 10
particles acting as filler elenents According to the
pr esent TRRVERYEEAL LiRg ethylene QQ%%W%FOVFB@deﬁhM¥QQﬁ;%RE%?Y@?€IU§E6 in
such an electrically cqnnectgd structure as }he sem conduc

e

devi co LEQIRRSITIEY o G AT Gt L b BRGI T957 bfaTH 40F (AR L1 51 0Cking

agent. The mixing methods which can be employed are various
conventional methods for mixing the respective components in
the ranges described above, for example, a method in which the
components are dry blended using a mixer such as a Henschel
mixer or a tumbler blender, and a method in which after mixing,
the mixture is further melt-kneaded and pelletized using a
single screw extruder or a multi-screw extruder. Mixing of the
réspective components can be conducted by a method in which all
the components are mixed at once or by a method in which a part

thereof is mixed in advance and the remainder is then mixed.

Where the film for metal deposition of the present
invention: is formed inté a laminate £film, the substrate
layer therefor can be selected from polymers which can
be formed into a film, cellophane, paper, paper board,
fabric, aluminum, and the like.

Examples of the polymer which can be used include a
crystalline polyolefin, a polyamide resin, a polyester resin,
polyvinyl alcohol, and polyvinyl chloride. Of these,

crystalline polyolefin is preferred from the standpoint of



15 formed on the substrate and corresponding to el ectrodes on a
.peripheral portion of a sem conductor chip to be connected to the
substrate, and .a plurality of spacer el enents forned in an area
surrounded by the el ectrodes on the substrate and having at |east one
shape selected 20 fromcircles and pogygons when viewed fromthe top. It
Is preferable that each angle or closed side of said shape bei ng
directed to a center of a connected area. The hei ght of the spacer

el ementsigddidymaf etlest lagdnhte fikhpulthebaappemsantbe thapediei giteas any
projecting 25 electrodes on the substrate or the projecting el ectrodes

on t he deposbhidant oandhi pdge be connectied. forming the fihe;presdnta

i nvention is explained referring to draw ngs. WO 96/ 37913
PCT/ JPgBtdB2lline ethylene polymer or a c8ystalline propyléngs. 1
to 4 are schematic cross-sectional views of a sem conductor device
conpri Sngyeer, eacieiavinmiceonediiine|peintcafl y120Meoreditgher wi £6ng
substrate for explaining sone enbodi nents of the present 5 invention. In
Figs. Maxe £ref@eraf -1 denotes a semi conductor chip, numeral 2
denotes an el ectrode on the chip, nuneral 3 denotes an insulating

| ayer, nuneral e filmckerdsetrl BePPalsionurdr hes PaesRrds igvention

el ectricall conductive circuif on t?e su%strate, nuneral 6 or 6' 10
denot e£&R %éﬁ?e@ Y GV SR PRt of A8 OdTRE PrOoceES FY AT n

sae i nstgnees) nureral { denoesia_, ;' 9h8CLNG, ShE5Y O, UL 11
composition using an extruder, or a tubular process. In
particular, the film is suitably prepared by a process for.
preparing an unstretched film by the T-die process.

The thickness of the film of the present invention is
not particularly limited, but is preferably from 10 to 500 um,
and more preferably from 10 to 100 pm.

The laminate film for metal deposition can be prepared
by melt-kneading and extruding a layer for metal deposition and
a substrate layer using two extruders and laminating the two
layers in the moliten state by a conventional process such as a
feed block process or a co-extruding multilayer die process,
and then cooling with a cooling roll. Further, the laminate
film can be prepared in the form of a layer for metal
deposition/substrate layer/polypropylene copolymer using three
extruders, and a method for laminating a layer for metal
deposition on the substrate layer with a dry laminating process

or an extrusion laminating process. A co-extrusion laminating
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nuneral 12 denotes an el ectroconductive particle. In Figs. 1

.and 2, a bunpless chip is used as 15 the sem conductor chip 1. |In Figs.
3 and 4, a chip havi ng bunps (i.e. projecting electrodes 7') is used
as t he sem conductor chip 1. As mentioned above, it is
a tendency to reduce the thickness of the sem conductor chip 1. The
present 20 invention is particularly effective when the

sem conductor chip is so thin that flexibility of the chip increases.

As th SS%QQ”QE%’B}? f&?;z—gd ankng %%&??retchﬁhy%c@&%&%[é‘éeldarf?&&%wngade

of sil COﬂ or ar seni 0SS 0 use ot

siml ahr Qég§ s gcﬁ%ﬂ?fgf@f 5 appropriate electronic parts.

As t he e ectro re can e used al um num (Al') which is generally

used as a Wi rifgeOBh@ckness ratd® 99B37%} 1aminat
PCT/ JP96/ 01324 %?lna © e%%%onductor chip 1.

It is ﬁéﬁ@l@ﬁamgelml%&a Wb'h'tng.t is pEE%@E:&@?&e%h@@%rfg i ciesS B Ler,

Cr, N’, Ag, Sn, indiumoxide (IT .an el ectroconductive ink,

etc. the Jd&g88ibRHANS AN e LRSI mghmooroiasuae xtalechiengRfss sxor in
a |l am nated Structure. the surface of electrode 2, there

i s forgfegl lamindbe fﬂﬁﬂ'ﬁﬁbﬁgthéygfaﬁdpédﬁtgfoil|k§9&d1ﬂjlékﬁ ééét@on
oxi de, polyimde or the like and usually having a t ht ckness of 5

[err]mor | esstheref ehabby abedl deposiiMors®f lthe aSréfeaxPastdi€on
el ectrode 2 in sone portions. On the
is preferably subjected to a surface treatment on the surface

thereof on which metal is deposited by a conventional method
such as a corona treatment, a flame treatment or a plasma -
treatment so that the wetting index becomes 37 dunes/cm
or more.

The film for metal deposition of the present inven-

tion can suitably be used as a film for depositing thereon

a metal such as aluminum, gold, silver, copper, nickel,
chromium, titanium, tin, or zinc by a method such as an
electric heating method, an ion beam method, a sputtering
method, or an ion plating method, under vacuum. It is
particularly suitable where aluminum is used.

The thickness of a deposited metal layer is usually
from 50 to 1,000 A.

The present invention will be explained in more detail
by reference to the following Examples, but the -present
invention is not construed as being limited thereto.

The measurement values of the respective items in the
description and the following Examples were measured by the

following methods:



exposed portions of the electrode 2, projecting el ectrodes 7, often
.called as bunps, can be forned as shown in Figs. 3 - 4. Usually, the
hei ght of the projecting electrodes 7 fromthe surface of the 15
Insulating layer 3 is 0.1 to 5 [err]m_ _A chip having no bunp IS
called, in the present invention, a bufpless chip (see Figs. 1 and 2).
A bunpl ess chi p havi ng exposed el ectrodes on a peripheral portion of

t he sem conduct or chip 1 is often used, since input and output for the
20 confédt ¥¢liuFdomatRate: easy. The seni conduct or chipis usual |y
havi ng a square _shape or a rectan%'e shape, and the term "periphera
portion" means ACFOFGIAY teadIft K 2104e%s$rY§Baé#é@§ @ﬁhﬁ%ﬁmﬁnﬁp%ﬁmar see
Figs. 5C and 5D nmenti oned bel ow). he projecting

el ectr OGBQ ﬁ%)?tﬁ’éﬂf%‘r%ﬁoﬂﬁ’lﬁ“eft Hers d@eéﬂsuﬁﬁﬁt lbé’[ ethe(seethpg of

t he S|d§ gonductor chip 1 (see_ Figs. 3 - 4) or on both sides

of the ﬂ?ﬁlilaﬁd4tﬁﬁ s%U%FY%P%lAlPﬁoPr§EBWﬁWQ1Hﬂ%ymer'Was meagyyed/ By 913
PCT/ JP96/ 01324 - 10 - drawi ngs), or the
proj ect FAg BeERPAOAEs Comdidd aribd as circuits (e.g. circuit 5in
Fig. 1) e nal s, etc. on the substrate. Wen the projecting
electroﬁéi %gltfﬁgngﬁlnt on the substrate 4, the height of the

el ectrodes is . referaﬁly 0 m The use of bunpless chip is
preferabl e due rtJ% ’g% s&io esrcﬁfbt%‘?ﬁpssFﬁné‘l&goduﬁ‘?]rcgﬁlmeterpr dedE”

As the S%E&%éc%urea ﬁ °berkd -%QHISEQR) , Ltd.), 10 mg of a test piece

was melted at 220°C for 5 minutes under a nitrogen atmosphere
and the temperature was lowered to 40°C at a temperature-
lowering rate of 5°C/minute. The temperature was raised at a
rate of 5°C/minute to determine a peak temperature in the
maximum peak of the melt endothermic curve as a melting point.

The melting point 6% indium (In) which was measured
with the above measurement instrument at the temperature-
raising rate of 5°C/minute was 156.6°C.
(3) Density:

Measured according to JIS K6760.
(4) Wetting Index:

Measured according to JIS K6768.
(5) Haze:

Measured according to JIS K7105.
(6) Gloss:

A 45° specular gloss was measured according to JIS
K7105.

(7) Deposition Property:



pl asti

c filmmade from for exanple, polyimde, 10 polyester, etc.

conpl ex of glass epoxy, etc., a sem conduct or of silicon, etc.,
“inorganic materi al such as glass, ceramc, etc. The substrate 4 h
circuits 5, if necessary via an adhesive (not shown in the draw n

15

The material of the cirguit 5 is not particularly

limted and can be those described™ drt the el ectrode 2. The thick
of the circuit is usually about 0.1 to 50 [err]m Generally speak

when t
usual |
When t

i nsul at1 ng

| ess,
add|t|

a
an
as

gs) -

ness
i ng,
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y formed using a cop nductive parn
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ve net m net ho e nateri

thlckne@§% Metaifféeﬂﬁsﬂé% sel ected considering properties such as
a

electric

conductivity, corrosion resistance, and WO 96/ 379

PCT/ JP96/ 01324 o g0° specular gloss was measdfed accoff mﬁosuff
production cost, etc. A plurality of spacer enents

formed gg741. a side to be connected on the substrate 4 (Flgs. 1 and
2), or on the sem conductor chip 1 (Fig. 4), or both 5 (Fig. 3). The
spacer (@emiies ve $orergthn an area at | east surrounded by the
el ectrodes 2 on the peripheral

A deposited surface of a metal-deposited £film and a

polypropylene-biaxially stretched film having a thickness of

13

are

25 uym (OPP) were bonded by a dry laminate method applying a.

polyurethane adhesive in an amount of 3 g/m’ in terms of a
solid content. The bonded film was heat treatedlat 40°C for 24
hours and then allowed to stand at 23°C for 2 hours. The
adhesive strength between the deposited film layer and the OPP
layer was measured with a tensile tester.
EXAMPLE 1

97.5% by weight of an ethylene-hexene-l copolymer
having a melt flow rate of 2.0 g/10 minutes, a melting point of
123°C and a density of 0.919 g/cm® as a crystalline ethylene
polymer (I) and 2.5% by weight of an ethylene-methyl
methacrylate copolymer having a melt flow rate of 6.9 g/10
minutes, an ethylene content of 85% by weight and a melting
point of 95°C as an ethylene copolymer (II) were mixed with a
Henschel mixer, and the mixture was then melt-extruded at 220°C
to pelletize it. The crystalline ethylene polymer (1) used

contained 0.1% by weight of Irganox 1010 as an anti-oxidizing



¥

portion of the sem conductor chip 1 and have al nost the sane hei ght as

t he el ectrode being projected (e.g. projecting electrodes 7 of Figs. 2
- 4, circuit 5 of Fig. 10 1). The neaning of "alnost the sanme height" is
general ly 20% preferably 10% of the height of the projecting

el ectrode. The preferable limt of t hei ght of the dummy el ectrodes
6 is [err]5 [err]m nore preferably err]m of the hei ght of the
projecting el ectrode. The formation of 15 spacer el enents 6 on the side of
subst r @it G ) oS H fena '

Spacer 1g;éements - ﬁ%ggj?\ vl;%l %gng &%!;1 met SI rru ?aggogynl a?ﬁ'qlt%%?

f or mat bgnkgbwahehemiedilt 3 .gngiar. )t he ahOhﬁe&Lmocklngelﬂéﬁpd%J tt}Ke

pl ati ng or etching used for CIrCUIt 20 processing.

ar r angemngl ele @o@dﬂyﬁ\déﬁ Y(pjf) Sf%;?é‘&rdld no€! é‘aﬁﬁéinGaHal@We% ek getail
referring to Figs. 5A D and 6A - 6F, which are plane views prior to

connectnon antl-@hahelﬁgmargmﬁhmaﬁa CahP. ahitg -INRSAE B CRRfn: 6 alfe 25
present separately, when viewed fromtop, in the shape of at | east one

of cirpeédetnd obdlajgmnt abopeUuwake Mmdhe-extrudANGGiiHOH Ah8Ao1hekST-
possible to form polygons in a linear form (Figs.. 5A and 5B), in a

L- shap@def exhruodiagUmachine at a WEéMﬂéﬁﬁéﬁhture of 220°C and cooled
PCT/ JP96/ 01324 - 12 - - shaped form :
(part sWbthR ggcobingneobB)at i WO ACt riQmelsurface ¢HrohéFrgsuibingr fidmf or m
of circles (Fig. 50 . These shapes can be conbi ned or m xed
Opt,mﬁ@$ysubjecte to a corona discharge treatment to obtain
film having a thickness of 30 um and a wetting index of 47
dynes/cm.
This film was measured for haze and gloss.
Further, aluminum was deposited on a corona-treated surface of
this film to evaluate deposition property, metallic luster
and adhesive strength.
The results obtained are shown in Table 1 below.
COMPARATIVE EXAMPLE 1
A film was formed in the same manner aé in Example 1,
except that the ethylene copolymer (II) was not used. The film
had a wetting index of 45 dynes/cm. This film was measured and
evaluated in the same manners as in Example 1.

The results obtained are shown in Table 1 below.

EXAMPLES 2 TO S AND COMPARATIVE EXAMPLES 2 TO 7

Films were formed, measured and evaluated in the same
manners as in Example 1, except that the kind of the

crystalline ethylene "polymer (I) or the amounts of the



It is inportant to consider the fluidity of 5 adhesive at the tine of
connection so as to renove bubbl es fromthe center to peripheral
‘portion of the assenbly. Thus, the arrangenent of a plurality of
spacer elenments is inportant so as to mnimze the formation of
bubbles in the interior as nuch as possible. In other 10 words, it is
inportant to arrange the spacer el eqeRtss so as to make the flow of
adhesive snooth fromthe center to t he edge portions of the

sem conductor chip 1 during the bondi ng procedure.

Pref er abkgsesamines QrHyeds r apgepmat 0f 1)15 yseRpcein®! epRat S [e,rle\ﬂeewed
fromthe top (or projected on the connection plane 8 wthin the

peri phegaboghmels qdas) used werdBkgah§edadhesive flow snoothly are
triangles (Fig. 6A), L-shaped fornms (Fig. 6B), sem -circular (arc)
forms (Fi gTheCresand sUodwapiated caie shbgn 8R) Tablese alemdpts 20 of
di fferent shapes can be enpl oyed al one or in conbi nation of two or
nmore. Further, these shapes ar BXAMPLE® raameEd so as to direct individual
angl es (Figs. 6A 6B, 6C, 6E and 6F) and/or closed sides (Fig. 6D) to
t he cent er Fhilmsheerenfeatrieal, aremsuted adddt eonluadtexe shapke s2he may
preferably be fornmed separately in plural so as to - further accelerate
t he fl owemfiendhasi i Examipd esdparet@zpt thapotheokindvorfedites ,ethglsepeacer
el enents 6 may be arranged spokewi se as shown in Figs. 6A, 6B, 6E and
6F copolynex96L3jowds changed.

PCT/ JP96/ 01324 - 13 - fromthe center of
connecti on areaTh® r@suptfi pheained@re shown in Table 2 below.

EXAMPLE 10

A blend of 95.0% by weight of the crystalline ethylene'
polymer (I) and 5.0% by weight of the ethylene copolymer (II)
each used in Example 1 was used as the resin composition for a
layer for deposition, and a crystalline propylene-ethylene-
butene-1 copolymer having a melt flow.rate of 6.2 g/10 minutes,
a propylene content of 92% by weight, an ethylene content of 2%
by weight, a butene content of 6% by weight and a melting point
of 139°C was used as the substrate layer. Melt laminating
extrusion was conducted at a die temperature of 220°C using two
extruders and a double layer T-die connected thereto, followed
by cooling with a cooling roll at 30°C, and further subjecting
the layer for deposition to a corona discharge treatment. A
laminate film having a wetting index of 46 dynes/cm and
composed of a layer for deposition having a thickness of 10 um
and a substrate layer héving a thickness of 25 um was obtained.

This laminate film was measured and evaluated in the

same manner as in Example 1.



the reasons as nentioned above. It is further preferable to provide a
sui tabl e roundness to angl ed portions so as to make the adhesive flow
“smoot hly as shown in Fig. 6A 5 In these cases, since the
adhesive flows from the center of connection area to the periphery
snoot hl y, bubbl es are renoved fromthe connected portion

conpletely, resulting in nmaking the “cdft dct bet ween el ectrodes

t hensel ves or el ectrodes and el ectroconductive 10 particles sufficiently
to give Iom1con§ ction reS|st adheS|ve IS

pressed with he Fegults ??ﬁﬁ??ﬁeaﬁ? 589ﬁ@bﬁqm?§§}%a§t b§toFhe adhesive

bet ween t he upper and | £ & o% to spaces between

nei ghbori ng el ectrodes, foll f spaces 15 and flow ng

super f | uous por u |d t C r he_chi Thus,
E& 231 gn‘ﬂ% Pfoq'{mecp%_n %Héen%dnﬁ’é‘ anne g l’t'lh ngﬂg epl

it is |nportant In the presen I nvention to pr

fillingelBeogpaghghide cr&sééf’i{&z‘?& Uny Tdife S F{f&ﬁm% fs eyl gobe

arrange event such ot ward f

the cr Oﬁﬁaﬁ?‘i@ Ws t{?geap% Gererfd egggiﬁ co o%f@fg@”éﬂ@?‘éenléyé}a%%rat

t he connect ane (0] el ectrodes as sHown 1'n

el ectr%@peggawa ThPE" 4:0eSnaad g PeRYT Ol d@rsfea;% ¥ a}(;g;gv&ﬁ' ned

on the el ement s. en the uneven s ace’is m or. ex

groves firig. £7th QhsVANst-eaPasd( Bvaluateantd Qe ddife mannégee§§‘/§ f1ows
nore snmoothly to conduct the present invention nore preferab '

such cagesmpiéeidepth of the hollow portion is preferably 0.5 [err]m
or nore, nore

The results obtained are shown in Table 3 below.
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- 14 - preferably 1 [err]mto 20 pm The depth of the holl ow

portion can al so be expressed by an average roughness (JI'S B0O601, an
aver age roughness from 10 points). Further, the cross-section of a
trapezoid (Fig. 7D) and 5 an inverted trape20| d (Fig. 7E) can al so
preferably | nprove the flow of -adResi ve. In the above
expl anation, the s acer el enent s 6 are forned i;nq,the area within the
peri pheral el ec 36 of the sem conductor chig, .a but it is possible

to formthe 1 mg ce& eBeneht s2 mghe..are& of Sperlﬂhergl elgzctrﬂdes in

admi xture wthg erT ph&ral™ el Bct fode?. Flrt het, fn’ 2s “preferable to
arrange the sp f"~el enents 6 right-and- left a 8cH or up- and- down
symmetrical to~the center of connection area (FI gs. 6A - 6F) so as to

15 adhesive uniformand to rermvecl;zubbl es al nost

nd/ ¢ sg a% to maint g n sgrength f@r“ bgnding and to

NoR 8 8 7 8 As tfe mmterlgllmffzr the spgcer

here can be used not only el ectrocbrgiuctl ve materials 20
exenplified asffo 'the electrode 2 and the circuit 5,&but al so
insulating matérd gl s exenplified as to the i nsul ati-ng layer 3. This
neans that it J,§ uf ficient t hat the spacer el engnts 6 can be
subjected to t3)& o gorigecBi org wi Bholt brgngi Bg abbit g lafgge d@formation
25 when pres r poessed withs hedtiwg atSthedti nes gf 3 sconngct i on.

make the flow
conpletely, 2
obtai n good co
el enents 6, a

Met uic‘“
r-lrugt

[ ”,

Thus, it is suBigient that the spacer el enents kave heat resistance
equal to or hidgher than that of the substrate and the sem conductor
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2 15 - nment i oned above. The hei ght of spacer el enents
6 in the present invention is alnost the sanme as that of the

proj ecting el ectrodes 7 (including circuit 5in Fig. 1). This 5
description requires a further explanatin. In the case of Fig. 1
wherein the circuits 5njg tion as a projecting el ectrode, the hei ght
of spacer elenents 6 ijg glfost the sanme as that of the circuits 5. But
in the cases of ElggsnzZSo 8, tﬁe Hei ght of spacer el ements becones a
10 total height of thg%th§U|t 57and”t he” proj ecti ng el ectrode 7 (Fig.
2) or a height of thegprdjecting el ectrode 7 fromthe plane of
insulating |ayer 3 (Pfgs. 3 and 4). As- t he adhesive 11,
it is possible to usa:an 15 insul ati ng adhesive (Fig. 8A) which directly
bi nd the substraciH #fnd the ghip, and enable the both el ectrodes to
contact each other tdjgigi& eBect®ic gonductivity between t he

¢tthe wiring substrate. It is al so possible to

sem conductor chip aris

use an anlsotroplcall el'ectroconductive 20 adhesive (Fig. 8B) which
contains the electro g ctive particles 12 in an-anount sufficient to
provide electric ol € duct|V|ty in onIy the thickness direction when
pressed, that is, elé con@ucth|Qy b&t ween bot h el ectrodes via

el ectroconductive parf¢ es appticablecto 25 Figs. 1 to 4). The
adhesive can be in ti§es formof |iquid or film It is preferable to use

a continuous film fog adhesi ve having a constant thickness.

7]
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= 16 - adhesi ve contai ning el ectroconductive particles as shown
in Fig. 8B is used, it may not be necessary to form proj ecting

el ectrodes 7 (see Fig. 1). This is advant ageous and preferable from

t he vi ewpoi nts of saving S resources {gnd production cost due to om ssion
of step or steps. The content of the el ectroconductive particles
sufficient to provide el ectroconductivity only in the t hi ckness
direction by pressing isjakppt 0.1 to about 15* by vol une, preferably
0.3 to 10% by volume basggighn thes 1@ insulating adhesive. The content of
el ectroconducti ve pp2 8l es~N s 8eci ded depending on a connection pitch

or connecting el ect fd@e®ar ea. It is also possible to
use a | am nated adhgsi ve filmconprising one or nore insulating

15 11 and «apd sptropically el ectroconductive adhesive (Figs.

adhesi ves o L
8C and 8D). Such a | am é;t§ adhgsivg filmis particularly useful for
hi gh pitch connecti on,jy &ignsgle connection can be attai ned by separating
a function of inﬁug%ting properties and a function of 20

el ectroconductivity. aF@ 39 shows a connected structure of a

=sgjbstraBe aoptai ned by appl yi ng the adhesi ve
Sadh®sive) to the structure of Fig. 1. As

dhesive on the side of the substrate 4 is 25

sive layer (11') containing no

= resEJItigqg in inmproving

sem conductor chip ang"
shown in Fig. 8C (2 1d
shown in Fig. 9,
conmposed mainly by th
el ectroconductive parti
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i nsul ating properties. As the insul ating adhesive 11, there

Lcan be WD 96/ 37913

PCT/ JP96/ 01324 - 17 - used conventi onal
adhesives for electronic parts i ncluding thernoplastic resin

adhesi ves. Anong them the use of .a_reactive adhesive is preferable.
The reactive adhesi ve widely includes materials which can be cured by
5 heat or light. Arong them the use of setting resin materials is

pr ef erabl e due ﬁ% excel | ent heat resistanﬁgén% nd, noi sture resistance
. f

after connectiof®PatYPRdl &1 ythe crygea leR@h&Qlmer s the

f bl t [ ' t _tine, | I ' ti
bor ki ngS5RY1STS ERBEYBRE, Snd EhRCERRGREEL S TaNEELBSTCHHoFRE BRanDLeS

I I . . Th hesi i nclude, f
xanp cand” T Clrienasiva, SRl o “BpoRs, T8 ISONE epoxy. a |1 qui d

epoxy, epoxy resins nodified with urethane, polyester, 5, ac gicrr bber,
acrylonitril e-butadi ene rubber (NER), nyl on, etc. ihOc , the
epoxy adhesi ves may contain one or nore curing agents,” catal'ysrs;

couplin sl er s, As the curixg,agent for
epoxy agﬁési \E/:gg,gglg%éi/ge)éfél%flefcgrp;%h@“?](:) use a latent curing agé?]t i n order

to ) inﬁ@hgléhg?ﬁggéﬁéﬂy!é{?b{ymépe connecti ng naterials% 1 The
term”latent’ ans that a curing agent can be stored stably together
with a feqact E¥gyi 8ALPREYERAT FPUNer (75 parts) 2.7
+ high density polyethylene (25 parts)
(d) Ethylene/butene-1 copolymer 3.9
(e) High density polyethylene 15
(f) Low density polyethylene 4.0
(g) Ethylene (4 wt%)/propylene copolymer 7.2
(h) Propylene (92 wt%)/ethylene (2 wt%)/ 6.2
butene-1 (6 wt%) copolymer (melting point: 139°C)
(A) Ethylene/methyl methacrylate (15 wt#%) 6.9
copolymer
(B) Ethylene/methyl methacrylate (9 wt%) 3.6
copolymer
(C) Ethylene/methyl methacrylate (37 wt%) 45
copolymer '
(D) Ethylene/ethyl acrylate (6 wt%)/maleic 5.3

anhydride (3 wt%) copolymer .
(E) Ethylene/glycidyl methacrylate (12 wt%)/ 6.8
vinyl acetate (5 wt%) copolymer
As can be seen from the results shown in the Tables
above, by using a single layer film or a laminate film, which
is prepared using a resin composition comprising a specific

crystalline ethylene polymer (I) and a specific ethylene



| resin at 30[err]C or lower for 2 nonths or nore, while curing 25 of the
~,reactive resin can be attained rapidly when heat ed. As

t he el ectroconductive particles 12, there can be used particles of
netals such as Au, Ag, Pt, N, WO 96/ 37913

PCT/ JP96/ 01324 - 18- Cu, W Sb, Sn

sol der, etc. or carbon particles. Thésd? ~ el eotroconductive particles
can be used as core materials. Alternatively, non-el ectroconductive
core material such as glass, ceram c, high polyners such as 5

pl asti cscoppnligmecodlieg htdpecthiel @mduncsndactive for memwd Erdepssioidbar m
an el ectroconductive | ayer on surfaces of non-el ectroconductive
particl eBavingi sgaesblpossmpreved deposgdciiorsulpatapmriy | modatathesttvéec! es
obt ai ned by coating el ectroconductive particles 12 with an insul ating
10 | ayerstoengthcotas@ alepesbeenduetiate Jeyrad ctas hadobtaineass withogt
particles. The upper limt of the particle size is

deci ded d@maging plthse athavasteshstisst i csechn &sf i neppearaskect r dueat
preferably 5 or nore particles on the fine 15 electrode. Concretely, the

upper |ifefisranpe padtthe dike a ppyalefgmeifddabipherantly Hassessws e

preferably 20 [err]m or less. On the other hand, the lower limt of

t he particle size is decided considering a |larger size than t he

t hi ckness of insulating layer 3 and applicability to 20 wuneven surface of
el ectrodes. In order to prevent excessi ve coagul ation of the

particles, the lower limt



Is preferably 0.5 pmor nore, nore preferably 1 [err]mor nore.
Anong these el ectroconductive particles 12, 25 those nade of_heatifu3|ble

met al such as sol der, and those obtained by forming an"~

el ectroconductive | ayer on core particles node ofiyéglgﬁl_ r.such as
pl astic are preferable, since th@de-el ectroconducti mlﬁaﬁﬁﬁ'ﬁepﬁ?e
WD 96/ 37913 _ ﬂ
- 19 - good defornmability agai nst pressure with he :
pressure, increase an contact area with circuits at the time of

| ani nat FBAI¥RA i nprove reliability. Wen the el ectroconductive
particles containing a high polyner as 5 a core material are used, since
a softehed stat® chhlm £fox qetplhedepsidlian formesonvéct at empedat ure due
to 3& wihg.no nmelting.point in contrast to the case of using _

sol der %ar??%fgé?niFopgrﬁgﬁgﬁéularIy preferable to obtain connfctlng
materi al s which can et deviations of 10 thickness or flat-ness o

el ect r odes. (17" Trom IEuP t K& 29nRh RAT WeRTlt P4 t3 creyssadi iae N

and Wparticles, or_particles having a nupber of rojections on the
surfaceeé?%fﬁgﬁd %81§W%EtrB%BﬁHﬁct?vemeltlnﬁarPPéP§s,OE! ckomhe 20 to I

el ectroconductiye particles pierce 15 electrodes and wiring pattern, a |ow
connectf%&u ¢ gr@s??f‘ﬁﬁ&@ R&nEpear Y 1R G148 neterd, i apdove

i abili ' [ filmaqr a contam nated | ayer is present.
reliability, eV?PI5f ggogx g?l to (%.5% by weight of at fgast. oge

ethylene copolymer having an ethylene content of from 50
to 95% by weight selected from an ethylene- (meth)acrylate
copolymer, an ethylene-(meth)acrylic acid copolymer, an
ethylene-unsaturated glycidyl monomer-vinyl acetate terpoly-
mer, and an ethylene-unsaturated dicarboxylic anhydride-
(meth)acrylate terpolymer.

2. A film as claimed in claim 1, wherein said crystal-
line ethylene polymer (I) is an ethylene-a-olefin copolymer.
3. A film as claimed in claim 2, wherein said a-olefin
is propylene, butene-l1, 4-methylpentene-l, hexene-1, or
octene-1.

4. A film as claimed in claim 1, 2 or 3, wherein said
crystalline ethylene polymer (I) has a melting point of
from 122 to 128°C and a density of‘ £rom 0.915 to 0.935
g/cm3.,

5. A film as claimed in any preceding claim, wherein
said ethylene-(meth)acrylate copolymer is a copolymer of
ethylene and methyl methacrylate, ethyl methacrylate, butyl
methacrylate, 2-ethylhexyl methacrylate, methyl acrylate,

ethyl acrylate, butyl acrylate or 2-ethylhexyl acrylate;

* [ L L] S *




The el ectroconductive particles 12 preferably 20 have an al nbst uniform
,particle size with a snall particle size distribution. Wen the

“di stribution BiisSheet Ha dsi ze is small, alnost particles are retained
bet ween t he eI I"#H time of connection with pressing and a
fl ow ng-out a The 25 _djgstribution wdth of particle size

Is preferably 1/2 or Iess of the maxi mum particle size taking
unevenness of connection surface into consideration. For exanple, in

t he case fi detehyalng N £5-Phidi RRA DY coplivd an
06/ 37913 TaRne - Rer PP cepRiLyie &1 IpsiIRTRonT

- 20 - of eAiBadmEonhEt inSthAYEF1D0 dasDde Bt eddey1i@desd{@m asald
hi gh pol yner, there can be obtained particles having hi ghly precise

parti cl e edhza etfe-inddirdtedr LegeidydundnonomethRQifignt I Ycat@lve. SaED
particles are particularly 5 preferable. In the case of hard netal

particl epolymere is ahhesghpbeiécybpcpiglcandtteactelatodesnylhaadatdtel e
si ze di stribution range can be relatively w dened, for exanpl e,
1/ 2 or | esexpeafl yines ;maxiandm paaid| eexthydene-unsaturated |tdicaredylic

possible to use a mxture of 10 el ectroconductive parti.cl es and other hard
parti cl eanhydride-g medfh)) adksy 1dnee haterpalymekesist hase eahyiersathleic
ot her smaller electroconductive particles and the i nsul ating particles
whi ch acenaydiriildeetethyQuatrmylate texpaiemef.particles shows an function of
adjusting the 15 gap between el ectrodes to be connected. Further, since
6. A film as claimed in any preceding claim, wherein
said ethylene copolymer (II) is present in an amount of
from 0.2 to 9.0% by weight.
7. A film as claimed in claim 6, wherein said ethylene
copolymer ({II} is present in an amount of from 0.4 to 8.0%
by weight.
8. A film as claimed in any preceding claim, wherein
said ethylene copolymer (II) has a melting point of 50°C
or more.
9. A laminate film for metal deposition comprising
a substrate 1layer having formed on at least one suface
thereof a layer for metal deposition comprising a film
as claiméd-in any preceding claim.
10. A resin composition for forming a film for metal
deposition and comprising
(I) from 90.5 to 99.9% by weight of a crystalline
ethylene polymer having a melting point of from 120 to
130°C and a density of from 0.910 to 0.940 g/cm3, and
(II) from Q.1 to 9.5% by weight of at least one

ethylene copolymer having an ethylene content of from 50

HIIlIII llllll IIIII [l |I||



t he thickness of adhesive can be controlled at a predet erm ned val ue
at the time of pressing with heating, it is possible to obtain the ™
‘desi red adhesi ve strength stably. In the case of adnuggbagh;génﬁ

is 20 preferable to make the particle size of hard partl

than that of el ectroconductive particl e? and to make mﬂwﬁ
particles |arger than that of el ec ?oconductlve parti

insul ating particles are used as the hard particles, inprovenent in

i | ati 2 t f hbQr i | ectrod
ot o o 958" P TS AL L 80 86T SRR TRl
t hose nade of .in

96/ 37913 copolyme 9a”' & mitt% %lnse-spm%mhaﬁsa&ffatemac:n.g 5&??3’#‘5‘@/‘?013?51

bolysiyre%&h§g%§ 8§§§% §at8§ %?ne r@?o an| erlalﬁgggﬁg&ﬁétlng

heul ?ﬁ%g?iim%% A% A0 SURD PP I caa%%%?xofiecfﬁﬁpg?? &
Accprdlngé%%F£E§c9§fgggttﬁgﬁﬁqgggg?Beven if the thickness of the

sem condu rp*i's-as mm or | ess, since there are the
spacer el enents havi ng al nost the sane height as that of the
projecting 10 electrodes in the area surrounded by the peripheral

el ectrodes of the sem conductor chip, no warpage of the chip takes

pl ace even if the sem conductor chip and the

‘AR O YU



¢

‘W ring substrate via the adhesive are pressed or pressed wi th heating,
resulting in remarkably inproving 15 connection reliability. Further,

§si nce the center portion of the sem conductor chip is hardly deforned,
no residual stress remains after contact, resulting in provi di ng
g | exural strength sufficient to carry as %hln el ectronic parts. 20

8 n addition, since the spacer elenents af arranged in a shape which
hardl y retains bubbles In the Interior by renoving the bubbles from

Bt he center to end portions, no bubbles are present in the connected
goortion, and | ow connection resistan&gﬁgﬂﬁﬁgtgh 25 connection reliability
kcan be obt ai ned. Furt t he hei ght of spacer elenents
fon the wiring substrate is alnost the sanme as that of circuit

kel ect rodes bei ng projected on the wiring WO 96/ 37913

§PCT/ JP96/ 01324 A1 AND LAMINATE FILN FOR METAL DEposTFRRirate in a
emor e preferred enbo no speci al or proceSS|ng i's
gnecessary, since the platlng and etchlng at the time of circuit

€pr ocessi ng can al so be appl i ed sinmultaneously, resulting in making

fLhe 5 productiory cgst) | o, ceivi a  JBPoRiERAN mbRYUENt 1 9PekS ;
i |lustrated by way o%& tﬁe gllovmr{1 Exarrplgs.l T Exanp?epgk 8
(1) Sem coAudProfNiaP resin composition comprising (I) 90.5 - 99.9wts
crystalline ethylene polymer having a melting point of
120 - 130°C and a density of 0.91C - 0.940 g/cm3, and (1)

0.1 - 29.5wt% of at least one ethylene copolymer having a

50 - 95wt% ethylene content and selected from ethylene-

(meth)acrylate copolymer, ethylene-(meth)acrylic  acid co-

O pal s T 5 e

polymer, ethylene-unsaturated glycidyl monomer-vinyl acetate
terpolymer, and ethylene-unsaturated dicarboxylic anhydride-
% (meth)acrylate terpolymer.

; The £ilm, which may be laminated, provides excellent
; adhesive strength to the deposited layer and has a good

appearance.

Sheet Has Been Reilaced
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10 f T REPLAAS A sem Gonduck or chip, there mas:ﬁsed an HONE -p zChlp for3
testlméfhayhﬂgua,ﬁjge;pf S % 10;Mmwith a . *thiekness; of 180. pnr p
havi ngZa cgnnectlo ,-uﬂe cové?ég ”5 with siliicen ni-tri de. ln 1 5 pnlp i
and haV|ﬂg“20Q so a caf]ed ‘oads which are éxabsed alunlnunhelegtrodes
with ig giiare ”%ngerlpheLab portldns on the foﬁ& ?E
VW ra N"“””‘“g =7 On a gl ass-epoxy. gamSd Q ;?

o "".*E$;Lg1n1naks~of .copper foil of ~45. pn1th|ck Were
pl aced soc:nent & lenndest pertlib 0t & he reswfif infidrte bhprovedent20in padbeeivehe
chip. 1In the area surrounded by the circuit termnals, spacer
el enent s shranghhpecof ar edppomited metadndlaydravi agda igi dghgf FFEHnPfong
and havi ng al nost the sane height as that of the circuit (or
proj ecti ngixing & edergge)ameuntaafinged imosgadnkci fiHker 5By M3king 25
assenbl e individual angles in the center of the area by etching, The
area occudi eSUB§a¢enrapFhened| ikt s By graduallys Frediddd afea™RE&labout
24% The averag rou hness WD 96/ 37913
PCT/ JP96/ B8ROg1t yer having a good appearanc93xs not °bE§F§§%0601) on

the surface of the ggaceg%elenents was:

Anlsotroplcall VREFRETHRE duEPwﬂ?ﬁqqqn°f the 1“"L“tl°ﬁaﬁimﬁ%té§% tate

20l 01100 y23c3LRBed, Biam YA Rl TR, gL Ergeresgehr (11

bi Sphenol ¢ & LY P 5B Ved eageaaeam;e%m&@@t damaging the character-

istics such as good appearance and heat resistance that

the polyclefin inherentiy'possesses.

It has been £found -that a film for metal depositi
which has excellent adhesive strength to a deposited metal
layer, goocd deposition properties, and good appearance
after deposition. can be obtained by using a resin compesition
oﬁtained by blending a relatively small amount of a specific
eﬁnylené copolymer with a specific crystalline ethylene
polymer to prepare a film or a laminate film.

.The film for metal deposition according to the present
invention is formed from a resin composition comprising;

(Z) from 90.5 to 99.9% by weight of a crystalline
ethylene polymer having a melting point of £rom 120 to
130° and a density of from 0.910 to 0.940 g/cm?, and

(II) from 0.1 to 9.5% by weight of at least one
ethylene copolymer having an ethylene content of from 50
to 90 or 95% by weight selected from an ethylene-(meth)-

acrylate copolymer, and ethylene-(meth)acrylic acid copoly-

mer, and ethylene-ethylenically unsaturated glycxdyl monomer-

vinyl acetate
This Sheet Has Been Reilaced
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185) cont ai ﬁi ng a latent curing agent encapsuled in mcro capsules (a
l'iquid bisphenol F type epoxy resin including 10 mcro capsules 30* by

wei ght, the mcrocupsul es having an average dianmeter of 2 pmand are

i mi dazol e derivative particles covered by pol yurethane) in lmg%@
rati o of 20/ 80. As el ectroconductive particles, the partiel

pol ystyrene particles having a particle_ szz_e of 8 0 Fa;p[_;}\@[n N‘T%@ﬁ;‘?d wth
Nl and Au (Ni: 0.2 [err]mthick/Au: [err]m |ck§E Wer € "used.
The el ectroconductive particles were m xed and di sper sed in 5% by

vol une i nd o8By, aceapde an 5@&# 1Rhe-Btyn1enilchilng di SBRISLGRVES
coated on a separator (sili 20
filmof 4biqashg#ylis @K‘)hmlﬁ‘@—dmleﬁhl) aggydptanegppiymer. 110[err] C for
20 mnutes to give an anisotropically el ectroconductive filmof 15

[err] mthick. The 4)14mieed i Ofiilm for metal Thepasitdionopigutidrding

el ectroconductive filmwas 25 cut in a size of 3 nmx 12 mm which size
was slightlte the paegentt Haventdionofcddyer S2es candubsaracki layerd hadiaged
to the wiring substrate. Then, the separator was peel-ed, and subj ected
to i ndexi ngewfathtepsatdsoneé sheface thereof\\@ J@VEXOEPr metal depositioa

PCT/ JP96/ 01324 _ - 24 - . sem conduct or
chip with tfRrRed cflmm ft&eniakRve Frstine composifiionng substrate foI | owed by

pressing at 170[ C un ressure of 20 k

second for the ¢ c‘f?%?\talfme EFPYRERE, PP bYmer 5“ edM" the' B ﬁé???f‘&nce

between el ei(i'}\;eonq: Sc:nf a(il ng eacgthylene-a-olefln copolymer obtained by
copolymerizing ethylene with e-olefin having 3 to 20 ca:
atoms using a transition metal catalyst such as a Zieg
catalyst. Copolymerization reaction is usually conducted
at a polymerization temperature of £from 30 to 300°C and
a polymerization pressure of from atmospheric pressurs
to 3,000 kg/cm? in the presence or absence of a solvent.
Propylene, butene;l, 4-methylpentene-1l, hexene-1l, and octene-
1 are preferred as the a-olefin.
It is important that the crystalline ethylene polymer
(I) has a melting point of from 120 to 130°C and a density
. of from 0.910 to 0.%40 g/cm3. If either one or both of
the melting point and the density are outside the above
range(s), the adhesive strength of a deposited metal layer
to the £film for metal deposition are poor or the gloss
or heat resistance of a metal-deposited film or the non-
deposited £ilm are poor, resulting in poor appearance;
and such a £ilm cannot be used in the present invention.
From the standpoint of the adhesive strength to a

deposited metal layer, gloss and heat resistance, it is

is Sheet Has Been Replaced

T




ot her was eval uated as a connection resistance, and resi stance between
nei ghbori ng el ectrodes was eval uated _ as an insulation resistance.
The connection resistance was 0.11F ct placey and the insul ation
resi stance was 10[err] [err] or nor Inwyalues were hardly
changed-after treating at 85[err]C for 1000 hours. This
showed good reliability for a | ong period of tine.

obt ai ned sem conductor device was cut and 15 polished. The observa%h%ET
using a m croscope showed t hat t he ggoss-section was T g,
1. Warpage of the seni conduct or chi;%éwas har dl y admﬁﬁ%\@g@l &dﬁﬁu@e
was found in the connected portion. Exanple 2 20

The process of Exanple 1 was repeated except for using as the wiring
substrat e arpgiget hyl ene terephthalate filmof 250 [err]mthick having
circuits of 15 pmthick and spacer elenents (average roughness 2.3
[err]m 1. of 15apnEiiw cleédrheng@enlusadfostgnpasdtméy @I ant rBgin25

met hod. The resulting connected structure had the sane
structure aomphshhidtn FPYprising: war page of the WO 96/ 37913

PCT/ JP96/ 01324 - 25 - sem conduct or
chip was adnmitted &AH affemw Bfbid etowd®S 9% by wWedsltbrf gaodrysitiability

for a |l ong geriod of time was
ethylene polymer having a melting point of from 1

The

130°C ané a density of from 0.910 to 0.%940 g/cm3, and

(II) from 0.1 to 9.5% by weight of at leas‘.c one
ethylene copolymer having an ethylene content of £rom 50
to 95% by weight selected from an ethylene-{meth)acrylate

‘cqpc§ym§r, an ., ethylene-(meth)acrylic acid copolymer,' an

ethylene-ethylenical;ansaturatedglycidylmonomer-vinylacetate

terpolymer, and an ethylene-unsaturated dicarboxylic anhydride-
(meth)acrylate terpolymer.

2. A film as claimed in claim_l, wherein said a-clefin
is propylene, butene-l, 4-methylpentene-1l, hexene-l, or
octene-1.

3. A film as claimed in claim 1 or2, . wnerein.said
crystalline ethylene polymer . (I} has a melting point of
from 122 to 128°C and a density of from 0.915 to 0.935
g/cm3. |
4. A film as claimed in any preceding claim, wherein
said ethglene-(meth)acrylate copclymer is a copolymer of
ethylene and methyl methacrylate, ethyl methacrylate, butyl
methacrylate, 2-ethylhexyl methacrylate, methyl acrylate,

ethyl acrylate, butyl acrylate or 2-ethylhexyl acrylate;

L



shown. ° --8l-nce the circuit was made of the Ag paste, 5 the
connection regi.stance was 1 [err] or |ess, which val ue was sllghtly

hi gher than t epladed and t he i nsul ati on resistance. vvas
10[err][err] ﬁﬁl’@ y Conparative Exanples 1 and 2 - G 193n
The processes and 2 were 10 repeated, respect epT
for not form ng the spacer el emrent 2L - M‘é@h%g\é‘?gﬁln
resi stance was as hi gh as about 100 [err] at nost in the case of using
a gl ass- epoxy substrate (Conparative Exanple 1) and a film substrate
15 (Conpar¥did e ethydpne-Ameth)acrylic acidareepoly@arediat B5€°884YB8% RH
for 1000 hours, generation of opening (wre breaking) was

obser ved. Fur tafetY, L&Neho|aashy W%&ﬁgé% fFundqany lic alodél'ceﬁﬁéﬁ of
t he sem conduct or chi ps. 20 Exanpl es 3 and 4 )

processes Y%@é’rﬁa‘l"é’ssaf”a"rﬁf:@vveﬁéifc" Y1y o fiOAQRE ‘é’s‘b‘é%ti%@??atﬁxcésf‘for

usi ng an ani sgtropically el ectroconducti ve adhesive filmfurther

cont ai ni ngMGIRF veFurEh ofe Y IRne |Q:]rlé%’-%¥/| AgtRasrviliatesviny L 3geppte

\(}Dlg%/eg;]g rpolymer; The rgsul 89188298%%2 u?:tartue%tc-lf-; g#@%fé‘j?z&h’-‘:
- 26 - :

anhydride~(meth)acrylate terpolymer 1is an ethylene—maleic
anhydride-ethyl acrylate terpoiymer.

5. A film as claimed in any preceding claim, wherein
said éthylene copolymer (II) is present in an amount of
from 0.2 to 9.0% by weight.

6. A £ilm as claimed in claim 5, wherein said ethylene
copolymer {(1I) is present in an amount of from 0.4 to 8.0%
by weight.

7. A film as claimed in any preceding claim, whersin
said -ethylene copolymer (II}) has a melting point of 50°C
or more.

8. A laminate £ilm for metal depcosition comprising
a substrate layer having formed on at least one suface
thereof a layer. for metal deposition comprising a f£ilm
as claimed in any preceding claim.

9. A resin composition for forming a £ilm for metal
deposition and comprising
() £from 90.5 to 99.9% by weight of a crystalline
ethylene polfmer having a melting point of £rom 120 ¢to
130°C and a density of from 0.910 to 0.940 g/cm3, and

(LI} £from 0.1 to 9.5% by weight of at least one

ethylene copolymer having an ethylene content of from 50

N N
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eval uated in the same manner as described in Exanple 1. In both
Exanpl es (Exanple 3 - gl ass- epgyy sfddfisd Badn Replaced Exanple 4 - film

substrate), the thickness of con ortions was constant at near
3 [errlmwhich is the val ue of mﬂ ize of Ni particles. Further,
0 as to increase +hg

t he pol ystyrene particles Rt
area with el ectrodes, and connected to the el ectrodes, REPUNE?#EEi _%?@
providing good reliability for a Iong_gﬁ%tpd of time.” gﬁﬁF 5
The process of Exanple 1 was repeate ept for using dummy

el ectrodes having a L-shaped formwith a side of 0.5 nmlong and 0.1

ey B R TR 1ot LR o Gl RS- ThethTaRROR e,
: f th ' d ' itted

Cae o EBIFRRR) oA FEREEOC e er el eRdT OB AR o,
I t d . t th

20" edgest EhiRarar eI ARETed”, TvkaabT oot SrAs £ QEGREER, Chel 2, | 10,

DDl eS| ] €O L5 B8 MBR s c 9015 BSSiurnen RARMRe 5
[err] m hi gihfderad-hEnetitl jaeay1aice’ tdepolymegyr f ace) on the pads of the

sem conduct or chi p.

L



WO 96/ 37913 PCT/ JP96/ 01324

- 27 - In this I|tyforalong
period tine was obtained. I cer elements were forned
only on the side of the wirin Iayer of 3[err]mth|ck

IS 5 fornmed by electroless plating on the copper |ayer of 15 [er]m
thick), not on the sem conductor chip, but the connecti on was
conducted at near the thickness of 3 [FerRd]m whi ch val ﬁg M ﬁ dineET
particle size of N particles, and was al so good. P ME fome,
: 9
9 and Conparative Exanple 3 The process of Example-1
repeat ed but the sem conductor chip _and the shape of spacer el enents
on the wiring substrate were chéﬂﬁE&ﬁL The seni conduct or
chip was changed in a size 15 of 5 mmsquare with 0.05 mmthick (Exanple
7), a size of 5 m square with 0.1 nmthick (Exanple 8), a size of 5

rsn(?uare aﬁgug-rg m{}rﬁq*”ﬁ %m&@%& WMHI%S al so used a

chip for testing, wherein the connection side was coated with a
silicon nitride in 1.5 [err]mthick, and on 4 sides of peripheral

portions, 100 expgsediin £akUntueleiag! o0RRdll el AneRaYS Yoydr 104

[err]msquare were forned e W ring substrate was the
same as tlRirmeedor 28 rb%;ﬁxafm&ﬁ:slmtidi@t cb# rQth e (@h)asy epox B Rhalyr at e
of 0.1 mmthick, circuit termnals of 1§[err m t hi ck
correspondinygtal ifihe sietfiydknkhepellgnierodaapddy ofa t ielting point of

120 - 130°C and a density of 0.910 - 0.940 g/cm3, and (II)
0.1 - 9.5wt% of at least one ethylene copolymer having a
S0 - 95wWwt% ethylene content and selected f£from ethylene-
(meth)acrylate copolymer, ethylene-(methlacrylic acid co-
polymer, ethylene-ethylenically unsaturated glycidyl monomer-

vinyl acetate terpolymer, and ethylene-unsaturated dicarboxylic
anhydride-(meth)acrylate terpolymer.

The f£ilm, which may be laminated, provides excellent
a.dpesive strength to the deposited layer and has a good

appearance.
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WO 96/ 37913 PCT/ JP96/ 001324 W57 %0

- 28 - ¥ . aboyve- nenhlonenmtcﬁcplp were formed. I n the area

~surround%d byt he girgupt, termngls, there were forned spacer el enents
i «h _ T nto.as 't hat of the circuit ter 'nals

(proj ecV' ng, b,eLectro.d,es),; andi_' Y SER Shaped form opened to out’st gdm 2

widthipitch of 1 nm® " Fs&&“Ei'g. 6B). The area occuplléEPLl;\)CEp&ﬁlﬁéoaoér

el enent s, . o] the Surro nded area was about 60% HEET

Exanphes«Y 10205 & . sem conductor chips was admtted, and

good reli alﬁnnmtﬂmd Uaiinharewaﬂnﬁﬁgr Metta Ddepés ittii 6% AnaSA REOWN Comfsoshtidy es was
found in the connected por]:bprp%rﬁ,g,?ghv,ﬁ']good connection.
When the wiring substrates sem conduct or chips were

‘bent using a rod as an axis, el ectrical connection could be maintained
until the 15 radius of the rod was defornmed to 10 nm (Exanple 7), 25

nm (Exanple 8), aRd 42<¥@ ftihn Ianﬁtasa% Bhaiim and @ 1dhiRgtet he
sem conductor chi ps becone, the nore. flexibility can be obtained.

These sem ggnduckgt dnﬁ‘é!t&l?s depos ¥ Forlf aGiHixA | ¥iumabl frovi@e excellentOn
t he other hand, according to nparative Exanpl e 3 wherein there was
used a sentepbditioh ChidpertiedpViexrel Demweridmumlvd hsekeagth( tihetkeen

t han i n. Exanpl es 8 to 9), since the sem conductor chip lacks in

erX|b|I|tg,dhpnsrmmttm@@abasaygmxxﬂdptheeﬁa&mI@oatmeﬂixunbpnsltmmhthe
flexural strength was poor.
and'good appearance both before and after metal deposition.
Metal-deposited £films obtained by depositing metal
on plastics film are widely used as paékaginé materials
because of their excellent gas barrier and light-shielding
properties. Such £films are commonly formed of polyethylene
terephthalate or polypropylene: polyolefin £ilm has poor
édhesive strength to a deposited metal layer. Many proposals
have been 'made to improve the adhesion of a polyolefin
£ilm; for example, JP-B~57-14377 (the term "JP-B" as used
herein means an examined Japanese patent publication) and
JP-A-56-72037 (the term "JP-A" as used herein means an
unexamined published Japanese patent applicatidn) disclose
modifyiné polypropylene with unsaturated carboxylic acids
and blgnding the modified polypropyvlene with polypropylene
or a ﬁixture of polypropylehe and a large amount of an
inorganic filler; and JP-B-60-51553 discloses improving“
the adhesion of polypropylene by gradually cooling it when
forming a f£ilm to yield a roughened surface.

However, the above expedients are still inadeguate.

The polypropylene modified by graft polymerization and



Exanpl es 10 to 12 The process of Exanple 7 was repeated

except WO 96/ 37913

PCT/ JP96/ 01324 | - 29 - L9r chang? 5 fan
shape of .spacer elenents to sem -circles (see Fig. %’EP

U-shaped form (see Fig. 6D, Exanple L), triangles in spokewl se (see
Fig. 6E, Exanple 12). The area occupied by the spacer elenents in the

5 surounded area was about 50% ( Exanples 10, 11 and 12).
The initial chennddendadr esthsittrirtse muéflstﬁfétr]l“‘!“@"em@eﬁrp%é fG}‘esé"BZZ

[err] (Exanple 11 and 0.12 [err] . (Exanmp age_ of
seni conduct FERFHE RRs adArPeREte “‘e"-alExhﬂfﬁ’és f@dt 0”_’12 PYE °

| bility f I d 10 t dj 10
Lo e Rdnd a°“9+£eé'x%m§ 18F AR5 LROEgaAnIE EbL L8R 4 Ch “Eh%ﬁl es
i th d t i 4
The precess® of b BEbT Soraneag, a8y bk cfracant vy, TIPELA VR ThaEmAC
el enent, am&wwa@wn&ﬂwa éood mggsm& Bei 3s! 3B eCOHAIneH.

connectlon area. res e resulting connected

structure S et ad ngay) e Gdd Oébjﬁtsbin%é)fink?ez{ﬁd& i5 gsuepeageidahi ch
val ue was hi gher than the connection resistance of 0.010 20 [err] of

Exanpl e 7 andpobyébefin gbiymcaapangd guddt Iy aimproved adhesive streaghhthe
case of Conparative Exanple 4, since t he adhesive was hardly r enoved
at the timeofa deeo@dmdctnml alagmbewishostblasngiang: BREcFRag2aFeENd

t he
istics such as good appearances and heat resistance that

the polyoclefin inherentiy ‘pOSsesses.

It has been found that a £ilm for metal deposition,
which has excellent acdhesive strength to a deposited metal
layer, good deposition properties, and gccc} ag§ea:ance
after deposition. can be obtained by using a resin composition
obtained by blending a relatively small amount of a specific
ethylené cégdlymer with a specific crystalline ethylene
polymer to prepare a film or a laminate film.

.The film for metal deposition according to the present
invention 'is formed from a resin composition camprisi.ng‘;

(I) £rom 50.5 to 99.9% by weight of a crystalline
- ethylene polymer having a melting point of <£rom 120 ¢o
130° azizd 2 density of from 0.910 to 0.940 g/cm3, and

(£I}) f£rom 0.1 to 9.5% by weight of at least cne
ethylene copolymer having an ethylene conteat of £from 50
to 90 .0or 95% by weight selected from an ethylene-(meth)~

acrylate copolymer, and ethylene-(meth)acrylic acid copoly-

mer, and ethylene-ethylenically unsaturated glycidyl monomer-
vinyl acetate



~spacer elenment. Further, since the spacer elenent was 25 formed in the

icenter of the connection area was only one I n nunber, flexible
connection was lowered to 50 mMmmin the flexural test. WO
96/ 37913 PCT/ JP96/ 013

- 30 - I ndustrial Applicability As nentio%é@ 956vE98
according to the present I nvention, even if the he chipis
as thin as 0.3 mmor less, since a plurality oﬁ“%ﬁg@g@%@rg%@EYS 5
havi ng al nost the sane height as that of Projecting el ectrodes are
present in the area surrounded by peri pheral el ectrodes of the

sem conduct or arranged so . as to.r MOVE, bbles fromthe

hi d -
connect edterp"iH[UEF?gns and o,iaf} e CBTRELERYTETHY 5i ngBIERPRERTRE 10

the chip ajgdaekeryleatasyderdd Ofmdtljadvyldee ¢dEpedymer. Obtai ned.
A sem conduct or device conprising a sem conductor chip electrically

connected 10 2 W kB0 1aminSURS! QUG AMLOMGNCT MIditdn O adiniily Of
the 15 present invention~can be~applied to various Informtion cards
such as | C G Ushe PofdeUrt COASnE LR comprises aClstiMirate layer having
on at least one surface therecf a layer f;::z: metal depcsitioa
formed from the above resin compesition.

The crystalline ethylen.e polymer used .in the preseat

invention is an ethylene-a-olefin copolymer preferably obtained by

copolymerizing ethylene with e=-olefin having 3 to 20 carbon
atoms using a transition metal ca’:alys;:. such as a Ziegler
catalyst. cOgclyme:ization. reaction is usually conducted
at a polymerization temperatu:e_ of from 30 to 300°C and
a polymerization pressure of from atmospheric pressurs
to 3,000 kg/cm? in the presence.or absence of a solyent.
Prcpylene,‘butene;l, 4-methylpentene-1, hexe;e-l, anéd octane-
1 are preferred as the e-clefin.
It is important that the crystalline ethylene polymer
(I) has a melting point of from 120 to 130°C and a deqsity
. of from 0.91L0 to 0.940 g/cm3. If either one or both of
- the melting point and the density are outside the above
range({s), the adhesive strength of a deposited metal layer
to the film fo:- metal deposition are poor or the gless
Oor heat resistance of a metal-deposited f£film or the non-
deposiﬁed film are pocr, ;resulﬁing in poor appearance;
and such a film cannot be use& in the present invention.

From the standpoint of the adhesive strength to a

deposited metal layer, gloss and heat resistance, it is



1. A sem conduct or device conprising a sem conductor chip (1)

.electrically connected to a wiring substrate (4) and an 5 adhesi ve
| ayer (11) between the sem conductor chip and the W ring
substrat e; said chip (1) ving a thickness of 0.3 mm or
| ess and a plurality of electrodes (2) on a peripheral portion
t her eof ; the wring substrate having a plurality ?f \Lf 1998
el ectrodes (5, 10 7) corresponding to the electrodes (2) o e
sem conduct or chip (1); sai dpe 5, 7)
of at |east comIMs ¢ he sem conduct or chip (1) 51qW§MT%ﬁ%ﬁﬂ ng
substrate (4) projecting froman insulating plane, characterised
in that a plurality of 15 spacer elenments (6) having al nost the sane
height as thg, a f£ilm Boe| fethDoaepesitimiestoreds of7) mesinoCERoshtirn
| east one of the connecting surfaces of the sem conductor chip and
t he cﬂPPthl%mbEtrate I n an area surrounded by said plurality of

el ectrodes (2) opgfh hgrad dwlolsi By Wéidhe oredl epysieslNine copolffechi p
(1). ?Is ?zgﬁ\rnbgegaccor di ng ?o cléal m 1 vWer ern theonga%e
el enments (6) ohaeehgl.eheaudcme piededinyhami ' aving

selected fromt rhgg I es H}I% a@aged i%f'ixﬁi Pasdggg,_ f from’®.940@ped

forms, and a&®f €r eo irected toward
the centre ofgs205948 g7&#, and . -A device according ;o claim1l or
2, wherein the spacer - el errents (6) are arranged symetrically

about t he centre of {II) £rom G4l dtared.5% by weight of at least one
ethylene copolymer having an ethylene conteat of from 50
to 95% by weight selected from an ethylene-(meth)acrylate

_copolymer, an. ethylene- (meth)acrylic acid copolymez, aa

ethylene-ethylenically unsaturated glycidyl monomer-vinyl acetate
terpolymer, and an ethylene-ethylenically unsaturated

dicarboxylic anhydride- (:ﬁe_th)acrylate terpolymer.

2. A £ilm as claimed in claim 1, wherein said ce-clefin
is propylene, butene-l, 4¢-methylpentene-~l, hexene~l, or
cctene-l.

3. A film as claimed in claim 1 or 2, L wherein said
crystalline ethylene pglyme: .{I) has a melting point of
from 122 to 128°C and a density of from 0.%15 tc 0.935
glcm’;

4, A film as claimed in a;ur preceding claim, wherein
saic; ethylene~(meth)acrylate copolymer is a copalymer of
etnyl_ene aﬁd methyl methacrylate, ethyl methacrylate, butyl
me:hgcryla:e, 2-ethylhexyl methacrylate, methyl acrylate,

ethyl acrylate, butyl acrylate or 2-ethylhexyl acrylate;

*® c L M S *



4. A device accordi ng to claim11, wherein the spacer el ements are

arranged spokewi se fromthe centre of said area. 5. A devi ce
according to claiml1, 2, 3 or 4, wherein the adhesi ve layer (11)

contai ns el ectroconductive particles (12) to provide

el ectroconductivity only in the thickness direction. 10 6. A devi ce
according to claimb5, wherein said adhesidle - | ayer further cqﬂmimi,ggg
filler particles which have a particle si ze snmal | BEPItATEN L,\pag ﬂ{T the

el ectroconductive particles and a hardness | arger than t41a (ﬁ he

el ect r oconcdiRi¢ veshilen@cimeth) apryiic agidevFeRodYaetdi A§ t® SRPymess
t he precedi ng cl ai ng, wherein only the el ectrodes (5, 7) of the wring
substrate ( etny”%‘?ﬁ ec?nd r FREIACTHLLF atd il pIUne aFRY 1 He pkdr said
el ements are rovi ded on éhe wrlgg substrate (4}-. 20 - 8. A
devi ce accHHFIT WRATHRATRA c| SEKELIRYL, FMORAMBRTRIAYL FFefatge ter-
el ectrodes (7, tkre sem conductor chip. (1) prqject fromthe
i nsul ati ng p([ﬂl)&'nﬂgéran gt h nsp%élgljf%‘?%'n%JQX@"&% i Wlate-ghn¥%eacetate
sem.conduct e} ) . 5 4 Lee_ (Ao a .
claims 1 to 6,%3(5];n andzt hggé'FectéggggEg? E%i%%tt%égcvéérjl ng)is?g'%gfzggtlé'cand
the S QRnyRd we-metH )R d¥l f{¥Bd [¥me1SUL LT DY P Rd-hl%e; |
spacer elenents are provi Je#ﬁ#ﬁh t%[easgﬁ?cond%ctorgch!egagr}% Qtef‘i‘e=
W ring subanhdideide~ethyl acrylate terpolymer.
5. A film as claimed in any preceding claim, wherein
said ethylene copolymer (II) is present in an amount of
zom 0.2 to 5.0% by weight. |
6. A £ilm a.s. claimed in claim 5, wherein said ethylene
copolymer (II) is present in an amount of from 0.4 to 8.0%
by weight.
7. A fi_lp &8s claimed in any preceding claim, wheresin
said ethylene copolymer (II}) has a melting point of 50°C
or more.
8. A laminate £film £for metal deposition comprising
a substrate layer having formed on at least one suface
thereof a layer for metal deposition comprising a film
-as claimed in any preceding clainm.
9. . ; A resin composition for forming a film for metal
deposition and comprising
(1) from 90.5 to 99.9% by weight of a crystalline copolymer

of ethylene and an a-olefin having 3 to 20 carbon atoms having

a melting point of from 120 to 130°C and a density of from 0.910
to 0.940 g/cm®, and '
(II) from 0.1 to 9.5% by weight of at least one ethylene

copélymer having an ethylene content of from 50

AT



10. The device dccording to claim1l, wherein the el ectrodes of one of
sthe wiring substrate or the sem conductor chip project fromthe

i nsul ating plane and the spacer elenents are provi ded on the other.

11. A wiring substrate conprising: a substrate (4); and a plurality
of electrodes (5, 7) formed on the substrate and corresponding to

el ectrodes (2) on a peripheral portion of a sem conduct.or. (;J]I p_to

Wwhich the wiring substrate is to be 10 connected, char act ef it &8 bymﬁ
plurality of spacer elenents formed on the substrRﬂPéADE'VIEMTSHEEr
surrounded by the el ect r odes. = 22 2. A wring substrate according
to claim1l, wherein the 15 spacer elements (6) are alnpst the sarre hei ght
as the el ectrodes which project fromthe substrate. A
wiring sub%®r &3 aB¥ortBifEpt oselarsedl fFomoan herdyhene- (msné’ssaxbate

el enent s have | east one shape, when viewed from 20 above, selected from
triangl es, 98 %ﬂﬂb RRr £ Phs, e HRAene ‘d‘?*'e%macrY]a%’éeUSﬁ&ﬁechSPH“‘eénd an
corner or and/or closed side of each is directed toward the centre of
sai d ar ethylene-ethylenigallyjusspturatedalstidyymegopes-winyl acetate 3,

contre ofterpthie, eRE° 3 L GEATIASEREIVIbRLGRALY o en et

tlﬁ 13 orgildarboxyl Vé iy it SERAN ) KPR S BéSpalyméeed spokewi se from
e

| R



centre of said area. 16. A nethod of naking an electrically
sconnected structure conprising placing an ani sotropically

el ectroconducti ve 5 adhesive (11) containing el ectroconductive particles
(12) on a W ring substrate (4) conprising a substrate having forned
thereon circuits (S) including projecting electrodes (5, 7);

pl aci ng a sem conductor chip (1) conprising a support, el ectrodes (2)
formed on the support and an insulating layer 10 forned on the ﬁkﬁctrodes
(2, 7) so as to expose the electrodes _ 49 (2, 7) at predéEd]

positions corresponding to the - prOJectlng el ectrode
W ring substrate and so as to face the exposed eI%@ﬁf@gygjﬁﬁﬂﬁhe chip

to the projecting el ectrodes of the wiring substrate,

fol | oned by pressing the substrate arxBg¥racy ogether with or w thout
heating; characterised in that: a plurality of spacer el enent s
(7§3) aPSV:‘ 29 g rﬂﬂsﬁndt P&ni$3LE Fil Fo*?o%*ﬁ%owﬂhﬁt 4 ﬁ—t (e ngﬁ’
the 20 semi conduct or chi pFpR_Farming A §Lj!rﬂ_t ounded by the proj ectl ng

el ectrodes. 17. A nethod according to claim 16, wherein said spacer
el enents have al nost the sane height as said projecting 25 el ectrodes.

A film for receiving a deposited metal layer is
formed of a resin composition comprising (I) 90.5-- 99.9%wtrs
crystalline ethylene poiymer having a melting point of
120 - i30°C and a density of 0.910 - 0.940 g/cm3, and (II)
0.1 - 9.5wt%3 of at least one ethylene copolymer having a
S50 - 95wty ethylene content and selecced £rom ethylene-
(meth)acrylate copelymer, egthylene~({metik)acrylic acid co-

polymef, ethylene-ethylenically unsaturated glycidyl monomer-

vinyl acetate terpolymer, and ethylene-ethylenically unsaturated

dicarboxylic anhydride-(meth)acrylate terpolymer.
The £ilm, which may be laminated, provides excellent
adhesive strength to the deposited layer and has a good

appearance.



