PCT/ JPY8/ 03609 SPECI FI CATI ON

ADHESI VE FOR BONDI NG Cl RCUI T MEMBERS, - ClRCU T
BOARD 5 AND PROCESS FOR
| TS PRODUCTI ON TECHNI CAL FI ELD Thi s

invention relates to an adhesive for bonding 10 circuit nefBRPEIRAOIED s
used to bond and fix a sen1conductogPECIFf&1? bR a substrate by, e.g.
flip-chip nounting and al so to electric Fy i nt erconnect el ectrodes of
the both. It also relates to a circuit board having circuit nenbers
bonded to one another, and a process for producing the 15 circuit board.

BACKGROUND ART ADHEBIVE FOR! BoNDReE €PREUTIOMEmEERENY, i p-chip
nmounting by which IC (integrated circuits) are directly 20 nount ed on a

printed substrate or a flexible wricnrdwpBr dBOARD attracts notice as a new
nmounting form adaptable to achi evenment of |ower cost and hi gher
preci si org As net hods for such gNypp-chi p nmounting, known are a
met hod in which solder bunps are provided at term nals of

PROCESS FOR ITS PRODUCTION

TECHNICAL FIELD
This invention relates to an adhesive for bonding
10 circuit members which is used to bond and fix a semiconductor
chip to a substrate by, e.g., flip-chip mounting and also
to electrically interconnect electrodes of the both. It
also relates to a circuit board having circuit members
bonded to one another, and a process for producing the

15 circuit board.

BACKGROUND ART
In the field of semiconductor mounting, flip-chip
mounting by which IC (integrated circuits) are directly
20 mounted on a printed substrate or a flexible wiring board
attracts notice as a new mounting form adaptable to
achievement of lower cost and higher precision.
As methods for such flip-chip mounting, known are a
method in which solder bumps are provided at terminals of
25 a chip to effect solder bonding and a method in which

electrical interconnection is made via a conductive



25 a chip to effect solder bonding and a nethod in which el ectrical

I nterconnection is made via a conductive

1 adhesi ve. These net hods have a problemthat a stress due

to a difference in coefficient of thermal expansion between the chip
and the substrate that are to be bonded to each ot her ﬁﬁ§V8895§H%P8ted

to lower conpgglediyd el imbbset Methols nawd Wysisbaem exBased dtxress due
envi ronment of various types. Accordi ngly, a nethod has cone to be

comonly stu@ped differentldl ¢h adetfderifdit ofatherdlalobxPaNiuy Uesiaehype
S injected into a chip-/substrate gap in order to relax the

stress at thenorgdiiw andechaceubsifrate thahelae hoyener bondeaidiesach
probl emthat the step of i njecting such an underfill nakes a process

conplicate tether mafyi Bg GénEiratedi sadyeweageonneditdwmrelricdtlitytwhand
cost. To solve such a problem what recently attracts notice from
the vi ew®i nprofduu s easesekpdsidd yto Sehiiironimen troofit vagioclls typésnakes
use of an ani sotropic conductive adhesive having bot h ani sotropic
conducti vi t y Aerdmshicagiyl, aal methodthas. come to be Hoowmenlywsdnelbedhip i s
directly nounted on a substrate via the anisotropic conductive
adhesi ve, thehdictessn dapdearfill matefliailewde am epekyi cesin cfypaecisal
expansi on bet ween
injected into a chip-/substrate gap in order to relax the
stress at the bonding interface.

10 There, however, is another problem that the step of
injecting such an underfill makes a process complicate to
bring about a disadvantage in view of productivity and cost.

To solve such a problem, what recently attracts notice from
the viewpoint of process simplicity is flip-chip mounting

15 that makes use of an aniéotropic conductive adhesive having
both anisotropic conductivity and encapsulation function.

However, where a chipis directly mounted on a substrate
via the anisotropic conductive adhesive, the stress due to
a difference in coefficient of thermal expansion between

20 the chip and the substrate may be generated in a temperature
cycle test. This brings about a problem that the adhesive
may cause an increase in connection resistance or separation
at adhesive layers when reliability tests such as a thermal
shock test, a PCT (pressure cooker test) and a solder bath

25 immersion test are made. Also, where projected electrodes

are formed at connecting terminals of a chip, there is a



20Y theﬁchip and the substrate nay be generated in a tenperature cycle

test. This brings about a problemthat the adhesive My cause an
i ncrease in connection resistance or separation at adhesive | ayers
when reliability tests such as a thernal shock test, a PCT (pressure

cooker test) and a sol der bath 25 immersion test are made. PCHIR98/QBEA%
proj ected el quidvleém that €he seresd @ué&@%chhﬁéﬁﬁ&é\aiﬁ befrebiRNt

there is a probl em t hat
the stress duef tthexrmal fetpaneion baeikien «mte chip affl tHer §8bs®XA sy
bet ween the chip and the substrate may concentrate at the interface

between the praneentdate at etleet indesfaub thetwben ithd erégbbabia ity
tests, making 5 the projected el ectrodes separate fromtheir interface
with clileetecipsdend cdtlwauskipalint theonkiabhlity tests, making
DI SCLOSURE OF THE | NVENTI ON The present invention provides an
adhesi ve dor teneinegiedledielrctrodeiessptirattedfeomhehdliy TAteefane with

i ncrease in connection resistance or separation at adhesive layers to
bring about #hjkpaeléenprodeswto i nausendalony rednhdhicltiiton . and
provides a circuit board having circuit nenbers bonded to one anot her,
and a process for producing the circuit

DISCLOSURE OF THE INVENTION
The present invention provides an adhesive for bonding
10 circuit members that does hardly cause any increase in
connection resistance or separation at adhesive layers to
bring about a great improvement in connection reliability.
and provides a circuit board having circuit members bonded
to one another, and a process for producing the circuit
15 Dboard.

A first adhesive for bonding circuit members according
to the present invention is an adhesive for bonding circuit
members which is to be put between circuit electrodes facing
each other; the circuit electrodes facing each other being

20 pressed interposing the adhesive between them, to
interconnect the electrodes electrically in the direction
of pressing;

the adhesive comprising an adhesive resin composition
and an inorganic filler; the inorganic filler being

25 contained in an amount of from 10 to 200 parts by weight

based on 100 parts by weight of the adhesive resin



15 board. A first adhesive for bonding circuit nenbers according
to the present invention is an adhesive for bonding circuit menber s
which is to be put between circuit el ectrodes facing each other; the

circuit electrodes facing each other being 20 pressed interpo
adhesi ve between them to I nterconnect the el ectrodes ﬁ‘%&?’%?g{'fﬁ%@gi n

the directi ogomposDEi®hESSi NQ; t he adhesive conprising an
adhesi ve resin conposition and an inorganic filler; the inorganic

filler being 25 gaoséabAathdResiveboftbariding®ikitd Dt H¥npeats adyoreight
based on 100 parts by weight of the adhesive resin

3 to thenppeskendinvention i\ adeadh@ saidhe fose board twgdtigcuit
circuit nenbers according to the present invention is an adhesive for
bondi ng cir cmelmbers wiEdieis tbild piet be teqruicibeiuke e lacttoodes| @ac¢indes
facing 5 each other; the circuit electrodes facing each other being
pressed i5t eepedi bGHer; adhecimchitwekactiredies Facing igaah corinertbéing
el ectrodes electrically in the direction of pressing; t he
adhesi ve bei pgessed| inteapesioognsthe uadbesiaie getween them, to
interconnect the electrodes electrically in the direction
of pressing;

the adhesive being in multi-layer constitution having

10 a first adhesive layer comprising an adhesive resin
composition and an inorganic filler and containing the
inorganic filler in an amount of from 10 to 200 parts by
weight based on 100 parts by weight of the adhesive resin
composition, and a second adhesive layer containing an

15 adhesive resin composition as a main ingredient.

A third adhesive for bonding circuit members according
to the present invention is an adhesive for bonding circuit
members which is to be put between circuit electrodes facing
each other; the circuit electrodes facing each other being

20 pressed interposing the adhesive between them, to
interconnect the electrodes electrically in the direction
of pressing:

the adhesive comprising an adhesive resin composition
and an inorganic filler and having an average coefficient

25 of thermal expansion of 200 ppm/°C or below at 110 to 130°C

after curing. It maypreferably have an average coefficient



10 a first adhesive | ayer conprising an adhesive resin conposi tion and

an inorganic filler and containing the i norganic filler in an anpunt
of from10 to 200 parts by wei ght based on 100 parts by wei ght of the
adhesive resin conposition, and a second adhesive Iayer contalnln an
15 adhesive resin conp05|t|on as a main ingredient. ' APPR{ 13p0°
adhesi ve for {?w% £GP b r 130°C

i nvention is gﬁ@gg%ggﬁv on ?ﬁg C|rcdﬁieg 200 pﬁﬂérgqyﬁﬂgﬁgﬁﬁ)tgobe
put between gﬁﬁg*gtcﬁigﬁbrodes faci ng each other; the circuit

el ectrodes facing each other being 20 pressed |nterp05|ng t he adhesive
between them to A foukthei@R8BEYe £Hf BIEEingEErShLEMdmMPetry ddcdh@ing

di rection of pressing; t he adhesi ve conprising an adhesive
resin conpositld @he pres@ht amvidittDemi s farn bahexivdBoMP AT Aivgraecuit
coefficient 25 of thernmal expansion of 200 ppnmi[err]C or below at 110 to
130" [err] membdt€whildh A6 tolbe Pat bl’ee:fvmablqzlﬂtmdat @laeverades facing

coefficient of thermal
expansi on of efaiciimodhdl; e mm'd‘c[:al.t]élebti:b@lda) £y rdd2h othetftieeing
curi ng. A fourth adhesive for bonding circuit menbers according

to the presepredgssdt interpoaimghtlsevadhesibmdagweencailtem, to
interconnect the electrodes electrically in the direction
of pressing;

10 the adhesive being in multi-layer constitution having
a third adhesive layer and a fourth adhesive layer which
have physical properties different in value from each other.

The above adhesive may preferably have a modulus of
elasticity after curing which is higher in the third

15 adhesive layer than in the fourth adhesive layer, and the
fourth adhesive layer has a modulus of elasticity of from
100 to 2,000 MPa at 40°C after curing.

The adhesive may also preferably have a coefficient of
thermal expansion which is smaller in the third adhesive

20 layer than in the fourth adhesive layer, and the third
adhesive layer has a coefficient of thermal expansion at
30 to 100°C, of from 20 to 70 ppm/°C.

The adhesive may preferably have a glass transition
temperature that is higher in the third adhesive layer than

25 in the fourth adhesive layer, and the third adhesive layer

has a glass transition temperature of 120°C or above.



5 menbers which is to be put between circuit el ectrodes facing each
other; the circuit electrodes facing each other being pressed

i nt er posi ng the adhesi ve between them to i nt erconnect the el ectrodes
electrically in the direction of pressing; 10 t he adhesi ve
being in nulti-layer constitution having a third adhesiR&/PEIR4°3894 a

fourth adhesive | ayen d4d€hone 1al \ie PFYEhE L hAR@ &Il d efodirthe e d Ive
val ue from each other. he above adhesive may preferably have a

nmodul us of 3 ayeflAfalyCEbh tAfilre thell hbe gé 1 £iS1 1 M ReY ahNahbanthbEdErdh
adhesi ve | ayer than in the fourth adhesive | ayer, and the fourth

adhesive |ayep hes 200skatts By RbaghitCivased 61 0M00 part@0 vy wb Wt Mpa at

40[err] C after curing. The adhesive may al so preferably have a

coefficient @he adhdétvablreipansemposhitéldni.s smaller in the third
adhesive 20 layer than in the fourth adhesive layer, and the third

adhesi ve 4§ ayer hagha eniidstiveninagf ddictabh espdutttivetpartici®d ain an

100[err]C, of from20 to 70 ppnm[err]C The adhesi ve may

preferably hawouhtylcss £xiomsil it 30 parteney atalnmmé edsed dm ghed parthe

third adhesive layer than 25 in the fourth adhesive |layer, and the third

adhesi ve | ayey volun@sof ghuxadhewmv9|magmnnnnm@usétdanZO[err]C or

above. The adhesive may preferably have a modulus of
elasticity of from 30 to 2,000 MPa at 40°C after the curing

10 of the adhesive resin composition.

The adhesive resin composition may contain an epoxy
resin, an acrylic rubber and a latent curing agent. The
acrylic rubber may preferably be an acrylic rubber
containing a glycidyl ether group in its molecule.

15 The adhesive may. have the form of a f£ilm,

The circuit board of the present invention comprises;

a first cirduit member having first connecting
terminals; and

a second circuit member having second connecting

20 terminals:

the first connecting terminal and the second connecting
terminal being disposed facing each other, and an adhesive
being put between the first connecting terminal and the
second connecting terminal which are disposed facing each

25 other; and

the first connecting terminal and the second connecting



AtTIeasf one |l ayer of the third and fourth adhesive | ayers may contain

the inorganic filler in an anount of from 10 to 200 parts by weight
based on 100 parts by wei ght of t he adhesi ve resin conposition. 5
The adhesive may contain conductive particles in an annun% of frongg.l
to 30 parts by vol une based on 100 parts by vol ume of tRETATRMSIPGE

resin conpositémminal disposddefaehay \eadRyoPheirehaing haysceriedul 1y of
elasticity of from30 to 2,000 MPa at 40[err]C after the curing 10 of the

adhesi ve resiinterposinkicted by pressiHie wifEsheaties;n conposition may
contain an epoxy resin, an acrylic rubber and a latent curing agent.
The acrylic rtlobeadheyiveftes bivgythe adresiveCEoubbRnding &9RcaliR NY
a glycidyl ether group in its nolecule. 15 The adhesive may have the
formof a filmembers accorkingitouithebgaresehtt havemnasies. i nvention
conpri ses; a first circuit nenmber having first connecting _
term nal s and Where the stiomsd ciircud t memtber Hawing SEcotdcopnaettinig
20 term nal s; the first connecting term nal and the second
connecting terminailsgals s Agadigguted iswlabingecdubshenteahdvdmgghesitve
bei ng put between the first connecting terminal and the second
connect i ng t ERRREthAGchenmdintbprrnd thei sgceadhcizewitherembed having
the first connecting term nal and the second connecting

second connecting terminals is an organic insulating

substrate having second connecting terminals, the first

10 adhesive layer or the third adhesive layer of the adhesive
having multi-layer constitution stands adhered on the side
of the first circuit member.

The adhesive for bonding circuit members according to
the present invention is an adhesive for bonding circuit

15 members which is to be put between circuit electrodes facing
each other; the circuit electrodes facing each other being
pressed interposing the adhesive between them, to
interconnect the electrodes electrically in the direction
of pressing:;

20 the adhesive comprising an adhesive resin composition
and an inorganic filler; the inorganic filler being
contained in an amount of from 10 to 200 parts by weight
‘based on 100 parts by weight of the adhesive resin
composition; or

25 the adhesive being in multi-layer constitution having

a first adhesive layer containing the inorganic filler in



6 i term nal disposed facing each other being electrically

I nterconnected by pressing with heating; t he adhesi ve being the
adhesi ve for bonding circuit ~ nmenbers according to the present _
I nventi on. 5 Where the first circuit nmenber having fﬁéﬁ%pggm%%' ng

termnals is an inorganic insulating substrate having first

connecting t ghMaidEn@NEet BeoRCaW k¢ 2601 paRE &y heyigit basedeswniO0
connecting termnals is an organic insulating substrat e havi ng second

connecting t paFvalsy wEeghitr Uf tie adhesiive |@myeinotoimpeditichnadhdsiave
| ayer of the adhesive having nulti-layer constitution stands adhered
on the side second ddReblikel ldyeritontaitying an adhesiive addesnve for
bondi ng circuit nenbers according to the present invention is an
adhesi ve for chmpbsigt tonas a majorneshstd twleircth. | I1it suloh putadbesdse for
circuit electrodes facing each other; the circuit electrodes facing
each othes beiom@ling cipraasbetenmbber patonrdhpgatbdfies priestare invesntion.
i nterconnect the electrodes electrically in the direction of pressing;
20 t he indwhdicle thepimorganac fiilkdervdsr eontaionpdsiniam amounindfan
inorganic filler; the inorganic filler being
from 10 to 200 parts by weight based on 100 parts by weight
of the adhesive resin composition, the adhesive resin
composition may preferably be a composition having a modulus
10 of elasticity of from 30 to 2,000 MPa at 40°C after curing.
Here, the adhesive may have a modulus of elasticity at 40°C
of from 100 to 5,000 MPa, and preferably higher than 2,000
MPa and not higher than 3,500 MPa.
An adhesive containing the adhesive resin composition
15 having a modulus of .elasticity of from 30 to 2,000 MPa at
40°C after curing and containing the inorganic filler to have
a modulus of elasticity at 40°C which is higher than 2,000
MPa can relax its stress on account of the adhesive resin
composition having a low modulus of elasticity and also can .
20 make its coefficient of thermal expansion small on account
of the inorganic filler, making it possible to provide an
adhesive for bonding circuit members which has a superior
connection reliability.
The second adhesive layer containing an adhesive resin

25 composition as a main ingredient may preferably contain no

inorganic £filler. However, in order to control properties,



contained in an amount of from 10 to 200 parts by wei ght based on 100
parts by weight of the adhesive resin conposition; or 25 t he
adhesive being in multi-layer constitution having a first adhesive

| ayer containing the inorganic filler in

7 an amount of from 10 to 200 parts by wei ght RS IBR403688

parts by wei ght nofy tden fERRS KR N8R FgERTBOEINIIXY &l 4n amouiACGikaller
adhesi ve | ayer contai ning an adhesive resin conposition as

amaj or const i tuH thdtSUf k1A PONSE| ¥@hesiveS 1893 N@ . JF cUlds SEERENS50%
according to the present invention, in which the inorganic filler is

contai ned inb%nwﬁﬂﬁﬁﬁ,oﬁnd préferaByt 0e3@0 f1odh S20% v gigideed on 100
parts by wei ght of the adhesive resin conposition, the adhesive resin

conposi ti on may pmafeesakionhd adhanig Jidyen duat aign Bngoanlagheddveofesin
elasticity of from30 to 2,000 MPa at 40[err]C after curing. Her e,

t he adhes ve compdsveiannagubumaihn dnddediéytanagOper apCadhesiwé faperl100
to 5,000 MPa, and preferably higher than 2,000 MPa and not hi gher
than 3,500 Miaving a modulis ashasiaetLents aitngotbeofdfiesSmvEO0EEON2, 000

conposition 15 having a nodulus of elasticity of from30 to 2,000 MPa at
40[err] C af t Pacuri ng and containing the inorganic filler to have
The adhesive having multi-layer constitution as used
in the present in#ention may preferably be provided in
10 accordance with the magnitude of the modulus of elasticity
or coefficient of thermal expansion of circuit members to
be bonded to each other. More specifically, the adhesive
may preferably be so provided that the third adhesive layer
side having relatively a higher modulus of elasticity or
15 smaller coefficient of thermal expansion or higher glass
transition temperature is applied on the side of a circuit
member having relatively a higher modulus of elasticity or
smaller coefficient of thermal expansion, and the fourth
adhésive layer side having relatively a lower modulus of
20 elasticity or larger coefficient of thermal expansion or
lower glass transition temperature is applied on the side
of a circuit member having relatively a lower modulus of
elasticity or larger coefficient of thermal expansion.
In the adhesive havingmulti-layer constitution as used
25 in the present invention, when, e.g., a semiconductor chip

and an organic insulating substrate are bonded to each other,



a nodulus of elasticity at 40[err]C which is higher than 2,000 MPa can
relax its stress on account of the adhesive resin conposition having a
| ow nodul us of elasticity and also can 20 nmke its coefficient of thermnal
expansi on small on account of the inorganic filler, makin ossi bl e
to provide an adhesi ve for bonding circuit nembers mhlcﬁFﬁii 03609

superi or th‘éoﬁgﬁﬁ'tthoﬁdhéls'l% hiaber, constltuﬂ_ﬂﬁgsﬁ%)%@éj%st}ié sager

cont ai ni ng an adhesive resin conposition as a naln | ngredl ent nmay

~preferably CB?t@HbrEkganic'E%@%ﬁﬁﬁiﬁg'bﬁbsﬂﬂ&%ﬁ“ﬂmayanb@@de&fOﬂéﬁ@
properties, It may

contain the ing {)Qﬁﬁ.'u% afléféftﬂciﬁ‘: Ut orm TR 0 %"o 2,000 MR8 dhalo°chafber

first adhesive ayer ess t 50% by wei ght, and preferably

l ess than 20¥dPin@] dPér the purpogbeofeeémdéﬁﬂﬁ§lNHe|Bt&bgyﬂduéntﬂgaan
adhesi ve resin 5 conposition as a main ingredient may be an adhesive

| ayer 5 havifFeren®dUnscodfeliaibnt bY ahettledr ekpaisionbdOleta £n800
MPa. The adhesive having nmulti-layer constitution as used in

the present ichugntdiod TRY prefaitd| ynbalptdvgesubstrafe .acTedaictrdi t h
t he magni tude of the nodulus of elasticity or coefficient of thermnal
expansi on of adhe®lite N"Bapers icdonstituting the face on the side of the
semiconductor chip, may have a modulus of elasticity of from
500 to 5,000 MPa at 40°C after curing, which is higher than

10 that of the fourth adhesive layer.

For the purpose of relieving the stress due to a
difference in coefficient of thermal expansion between the
chip and the organic insulating substrate, the third
adhesive layer constituting the face on the side of the

15 semiconductor chip may preferably have a coefficient of
thermal expansion at 30 to 100°C, of from 20 to 70 ppm/°C,
and the fourth adhesive layer constituting the face on the
side of the organic insulating substrate may preferably have
a coefficient of thermal expansion at 30 to 100°C, of from

20 30 to 100 ppm/°C, which is larger than that of the third
adhesive layer.

For the purpose of relieving the stress due to a
difference in coefficient of thermal expansion between the
chip and the organic insulating substrate, the third

25 adhesive layer constituting the face on the side of the

semiconductor chip may preferably have a glass transition

10



be bonded to each other. Mre specifically, the adhesive may
preferably be so provided that the third adhesive |ayer si de havi ng
relatively a higher nodulus of elasticity or 15 smaller coefficient of

t hermal expansi on or higher gl ass transition tenperature,] i on
the side of a circuit menber” having rel atively a hi gherpqidﬁﬁgﬁg&gﬁg

elasticity Oggmpe & €5£ CPEHIC Ui gHet EAABA1 SEPRHSPOTor ABWERE 4RETrth
adhesive | ayer Side having relatively a | ower nodulus of 20 elasticity or

| arger coeff irgieefbugit AanEs i vxlansePedistitutliogethel faset oanshei ohde
tenperature is applied on the side of a circuit nmenber having

rel atively aolfowde wadidnisc oinsulatdnastsubsyratel nagepredeifdkelprihavé a
t her mal expansi on. In the adhesive having nulti-Ilayer

constituti ongaasssatanditiont hempeasenire nvenerothanhé¢hate.of ,tlee third
sem conductor chip and an organic insulating substrate are bonded to
each othes, adhesive layer. 9 the fourth
adhesive layer, constituting the face on the side of the organic

i nsul ati ng subst r atte 1ewyt ponéelalyler affethe thidnddndisfofirghastdhesivef
from 100 to 2,000 MPa at 40[err]C after curing, for the purpose of
relieving théaytemssmayecbotain Stheli Lthergaad d rEtbeeéri.ci ent of ther nal
expansi on between the

The coefficient of thermal expansion and glass
transition temperature of an adhesive film cured product

10 corresponding to a stage after the adhesive has been applied
may be measured with, e.g., a thermomechanical tester
TM-7000 (tensile mode; load: 5 gf; heating rate: 5°C/minute),
manufactured by Shinku-Riko Inc. Here, the adhesive film
is cured under the same conditions as heating temperature

15 and time in the step of bonding. The curing of the adhesive
film may be effected by immersing it in an oil bath. Such
an adhesive film cured product is a product in which 90%
or more of heat of the total curing exotherm has been
liberated in the measurement with a DSC (differential

20 scanning calorimeter).

As the adhesive resin composition used in the present
invention, usable is a mixture of an epoxy resin with any
of latent curing agents such as imidazole types, hydrazide
types, boron trifluoride-amine complexes, sulfonium salts,

25 amine-imides, polyamine salts and dicyandiamide. 1In order

to relax the stress due to a difference in coefficient of

11



chip and the organic insulating substrate. The third adhesi ve | ayer,
constituting the face on the side of the sem conduct or chip, may have
a nodul us of elasticity of from 500 to 5,000 MPa at 40[err]C after
curing, which is higher than 10 that of the fourth adhesive

For the purpose of relieving the stress due to a diffeﬁgﬁkg¥§é/°36°9

coef ficient ¢helrfIxpaadshbebRbonesiirbait menbdps prsiré hereedaniscan
i nsul ating substrate, the third adhesi ve | ayer constituting the face

on the side gignldifivd reseni comngosiariahiavingpaahedalbus bfvelasticity
coefficient of t hermal expansion at 30 to 100[err]C, of from20 to 70

ppm[err]C, of sriW dbechoyridomdnesi ye Layer agaest iduting.the face on the
side of the organic insulating substrate may preferably have a

coefficient of thgorakexaxpns) as an d@hies ik rergiCcoanipds bhiof0thd® ¢anl100
ppnmi[err]C, which is larger than that of the third adhesi ve | ayer
For the murpashicive ejoedi i ovheprsepestidse amgl chigh cdnifesriciher in
coefficient of thermal expansion between the chip and the organic
i nsul ati ng suledtirati®l itieathithee R2bmadb€sbondiner poefernad nyrehthpsee on
the side of the - sem conductor chip may preferably have a gl ass
transition prepared by mixing an acrylic rupber in the mixture of an
epoxXy resin with any of latent curing agents such as
imidazole tYpes, hydrazide types, boron trifluoride-amine
10 complexes, sulfonium salts, amine-imides, polyamine salts
and dicyandiamide, so mixing them as to provide the modulus
of elasticity of from 30 to 2,000 MPa at 40°C after curing.
The modulus of elasticity of an adhesive resin
composition cured product corresponding to a stage after
15 the adhesive resin composition has been applied may be
measured by the DVE method using, e.g., RHEOSPECTRA DVE-4
(tensile mode; frequency: 10 Hz; heating rate: 5°C/minute;
measured at -40°C up to 250°C), manufactured by Rheology Co.).
Here, the adhesive resin composition is cured under the
20 same conditions as heating temperature and time in the step
of bonding. The curing of the adhesive resin composition
film may be effected by immersing it in an oil bath. Such
an adhesive resin composition film cured product is a
product in which 90% or more of heat of the total curing

25 exotherm has been liberated in the measurement with the DSC.

The epoxy resin may include bisphenol type epoxy resins

12



te"rrpera‘ture of 120[err]C or higher and also 180[err]C or |ower, and
the fourth adhesive |ayer constituting the face on the side of the
organi c insul ating substrate nmay preferably have a gl ass transition

tenmperature |l ower than that of the third 5 adhesive | ayer. At
| east one layer of the third and fourth adhesive Iayerspcr%;qpcg:%/n‘%sa‘sioﬁ

the inorgani gefdikieéd from epichléPeng@iin Girdibidphéroneh, eRpanbi on thd
gl ass transition tenperature of an adhesive filmcured product 10

cor r espondi ng ik ;2epbadenadiiodlak e sadizederd vias theanepiplhlirohydriayahd
measured with, e.g., a thernonechanical tester TM 7000 (tensil enode;

| oad: 5gf; hpalentdr aiéevo bakr birClofiert B) novolakifamidpicthaddnley tpekep&kio
Inc. Here, the adhesive film is cured under the sanme conditions as
heati ng t enpgeatiiis halingadskiele tion contsaping doaapihichal&he ringngand
t he adhesive filmmy be effected by immersing it in an oil bath.
Such 5 anepdixysicompoumd s uhadipgodicieas ta tpooglgyicidy Whgxdups%din theor
nore of heat of the total curing exotherm has been | i berated in the
measur enent wiotlle cul RSC ulch faes gyityal dy20aminenngibycdsvdr ierbitesr ) biphenyl
As the adhesive resin conposition used in the present I nvention,
usable is a and wlkiaychhcepoany esf nwhiich may be used| alemne co¥i &Y agents
such as im dazol e types, hydrazide types, boron trifluoride-am ne
conpl exes, sgombiingtitantof t¥® oanmexrd MYRes.por§akhasesgPoxnrkesins,
di cyandi am de. In order to relax the stress due to a difference in
coefficient 8n order to prevent electron migratipn it i1s preferable to
10 use high-purity products in which impurity ions (such as
Na* and C1°), hydrolyzable chlorine and so forth have been
reduced to 300 ppm or less.
The epoxy resin may preferably be a trifunctional or
higher polyfunctional epoxy resin and/or a naphthalene type
15 epoxy resin in order to ensure a low coefficient of thermal
expansion and a high glass transition temperature. The
trifunctional or higher polyfunctional epoxy resin may
include phenol novolak type epoxy resins, cresol novolak
type epoxy resins, trishydroxyphenylmethane type epoxy
20 resins, tetraphenylolethane type epoxy resins, and
dicycloropentadiene phenol type epoxy resins. In addition,
the naphthalene type epoxy resin has a structure containing
at least one naphthalene ring in one molecule, and may
include naphthol types and naphthalenediol types.

25 The acrylic rubber may include polymers or copolymers

having as a monomer component at least one of acrylic acid,
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th%rnaf’expansion between circuit nenbers, preferred is an adhesi ve
resin conposition having a nodulus of elasticity of from30 to 2,000
MPa at 40[err]C after curing. For exanpl e, as an adhesive resin
conposition that can 5 achi eve good flow properties and high connectian
reliability at the time of bonding, preferred are those 5%%4&53?Z§Pﬁ$?

M xi ng an achyyve 4 4dbehe tRabhg1dte Wifd Herlonitred@Xy MeSiphriiduray, of
| at ent curing agents such as i m dazol e types, hydrazi de types, boron

trifluoride- a¥ipifl yrér 15®b@18AL i & tulbBH e coM tifin By Yy ¢ides .ageyyagene
salts and di cyandi am de, so m xing themas to provide the nodul us

of elasticityrogiicanyD ndtRadf1iEe aavitiea ECyWRI1Eyl BiEheéy. group may
The nodul us of elasticity of an adhesive resin conposition cured

product corr esRFEtalyobe wsage. after 15 the adhesive resin conposition
has been applied may be nmeasured by the DVE nethod using, e.g.,
RHEOSPECTHRA. DVE- 4 These (defgllie mbddbers aienpyeféfably heatthuse chaving
5[err] C m nute; nmeasuredat -40[err]C up to 250[err] O,
manuf act ur edayikbgelcadydioweight ofHeoe,, Ot cadihesievin nesew b ippsrdvemens
cured under the 20 sane conditions as heating tenperature and tinme in the
step of imoadhegivEnEorwre aff die tadithesiheeinms insiompospbdoni.onIf the
filmmay be effected by immersing it in an oil bath. Such
acrylic rubber is mixed in an amount not more than 15% by
weight in the adhesive resin composition, the composition
10 may have a modulus of elasticity higher than 2,000 MPa at
40°C after curing. If on the other hand it is in an amount
more than 40% by weight, though a low modulus of elasticity
is achievable, the composition may have so high a melt
viscosity at the time of bonding that the molten adhesive
15 may be low removable at the interface to make it impossible
to ensure electrical conduction between electrodes
interconnected or between electrodes interconnected and
conductive particles. Accordingly, the acrylic rubber may
preferably be mixed in an amount of from 15 to 40% by weight.
20 These acrylic rubbers mixed in the adhesive resin
composition have a peak temperature at about 40 to 60°C, of
dielectric dissipation factor due to the rubber component,
and hence the adhesive composition can be made to have a
low modulus of elasticity.

25 The adhesive resin composition may preferably have a

modulus of elasticity of from 30 to 2,000 MPa at 40°C after

14



an adhesive resin conposition filmcured product is a product in which
90% or nore of heat of the.total curing 25 exothermhas been |liberated in
t he neasurenment with the DSC. The epoxy resin may include

bi sphenol type epoxy resins 12

derived from epichl orohydrin and bi sphenol A F, AD or the FPCT/IPPRES38LBoxy

novol ak resi g r46/d Veirid MuRak ¢ HeOmaly Hdve %‘%odulu@héﬁoblm&iﬁt?rof
cresol novol ak; naphthal ene type epoxy resins having a . skel eton

contai ni ng af%ﬂhh%' %B%rb'a% M@%dat Eoe@cawtéfrm%m§ h&ﬂ&”ﬂa?"hh@ésénéwo
gl ycidyl groups in nol ecul e, such as gl ycidyl amne, glycid

et her, bipheRylgher t@ag alio@yecl i cs; any of which nay be used al one or I n
conbi nati on of two or nore types. "As these epoxy resins, in order to

prevent el ectron A gharm¥pidstscpresenadhent 8s é(bheh?@xiﬂiﬁ@smnrmhy also
products in which inpurity ions (such as Na[err] and C[err]),

hydrol yzapl epehhfiite® afidthe faiiidsihageihe@drder toesloged impEdPeppm or
| ess. The epoxy resin may preferably be a trifunctional or
hi gher pol yf #idini -chetmepgxpyropert iesl/ orImpaarthidwl @ne thypephdboxgmayin
resin in order to ensure a |ow coefficient of thernal expansi on and a
hi gh gl ass t ianprefisrtedpeeatuse. ithhas chdradteristdal featumgkherthat,
pol yfunctional epoxy resin nmay
e.dg., it is structurally similar to the epoxy resin and hence
has good compatibility with, and adhesion to, the epoxy
10 resin. To form film, an adhesive composition comprised of
at least these epoxy resin, acrylic rubber, phenoxy resin
and latent curing agent and conductive particles may be
dissolved or dispersed in an organic solvent to prepare a
liquid material, which may then be coated on the surface
15 of a film-releasable substrate, followed by removal of the
solvent at a temperature lower than the curing-agent
activation temperature. The solvent used here may
preferably be a mixed solvent of an aromatic hydrocarbon
type solvent and an oxygen-containing solvent in order to
20 improve solubility of materials.

The inorganic filler used in the present invention may
include, but not particularly limited to, e.g., powders of
fused silica, crystalline silica, calciumsilicate, alumina,
calcium carbonate and the like. The inorganic filler may

25 Dbe mixed in an amount of from 10 to 200 parts by weight based

on 100 parts by weight of the adhesive resin composition.
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i ncl ude phenol novol ak type epoxy resins, cresol novol ak type epoxy
resins, trishydroxyphenyl net hane type epoxy 20 resins,

t et raphenyl ol et hane type epoxy.resins, and di cycl or opent adi ene phenol
type epoxy resins. In addition, t he napht hal ene type epoxy resin has a
structure containing at | east one naphthalene ring in dﬁ@y PR 689

and may el Hde 3 Kol 1yPess anfix8aphthal aved Wrfedesve 28 is to
The acrylic rubber nmay include polyners or copolyners having as a

nononmer conpap@iréth 16RToe¥ i @iedtrot itheatidll expansion. However, its
13 acrylate, nethacrylate and acrylonitrile. In particular,

copol ymer typ@xaGiy/lis aubbeige GRud®mt DtFImalyy ddlyse agaullatye conduotion
gl ycidyl methacrylate having a glycidyl ether group nmay preferably be

used. 5 pecalsaleradhestivebmay Wayweaellowlbidhdsli éhose hayibg low a
nmol ecul ar wei ght of 200,000 or nore in view of inprovenent i n cohesive

force of g heraiitasibber&si theobpesiing®part.t hef it iscmjilxkied ridbbersmall

m xed in an anount not nore than 15% by wei ght in the adhesive resin

conposi ti on, guam tcoppsahyohowl Goeff\i dicaret ao frotihermadf exdpeais tonymaygher

than 2,000 MPa at 40[err]C after curing. If on the other hand it is in

an anount ensurexd { hakcdOvdhingdyi ,ghit mapuphreXdmabhypdbeumicfed| stanity
amount of from 20 to 90 parts by weight. In addition, it
may have an average particle diameter smaller than 3 um so

10 that any faulty conduction at the bonding part can be
prevented. In addition, for the purpose of preventing resin
flowability from lowering and chip's passivation film from
being damaged at the time of bonding, it is preferable to
use a spherical filler.

15 In the adhesive of the present invention, conductive
particles may be mixed and dispersed for the purpose of
intentionally providing anisotropic conductivity in order
to assimilate'any uneven height of chip bumps or substrate
electrodes. In the present invention, the conductive

20 particles may be particles of metals as exemplified by Au,
Ag, Cu and solder, and may preferably be those comprising
spherical core materials of polymers such as polystyrene
provided thereon with conductive layers of Ni, Cu, Au,
solder or the like. 1In addition, surface layers of Su, Au,

25 solder or the like may be formed on the surfaces of conductive

particles. Such particles must have a particle diameter

16



i s achi’evabl e, the conposition may have so high a nelt vi scosity at
the time of bonding that the nolten adhesive 15 nay be | ow renovabl e at
the interface to nake it inpossible to ensure electrical conduction
bet ween el ectrodes i nterconnected or between el ectrodes_] ég ted
and conductive particles. Accordingly, the acrylic rub%mbp ALl

preferably bengitxed dnfh Ble2MHHN thle mifimbn §apHYshp swtphe eleitﬂ:rod’ésse
acrylic rubbers mxed in the adhesive resin conposition have a peak

t enper at ur e ajgjhakeuthélelectHldd Gavd unevenlindligght | ctlte Pt chasfmayor
due to the rubber conponent, and hence the adhesive conposition can be

made to havepgeferath Dy Haddlaipayit 8t betd Cahygter2bhat is Taegeshthanethesin
conposition nmay preferably have a nodul us of elasticity of from30 to

2,000 MPa at uehv@id heidfite) and preferably from 1 to 10 ym. Ink8dition,
curing. The adhesive may have a nodulus of elasticity of from 100 to
5, 000 MPs at the| eonductiee paritdglemdnapbdalbtsparsed inhitdleeradhesive
2, 000. A thernoplastic resin such as a phenoxy resin may al so 5
be m xed in tincandimsant af £amoded . Lot on3lepaniisobey volunei [and pueafigrably
properties. In particular, the phenoxy resin Is preferred because it
has char act efirsim 0 .Re&but Bspahts, by volume, based on 100 parts by volume
of the adhesive resin composition.
The adhesive of the present invention may be used as
10 a £ilm adhesive.
To obtain the f£ilm adhesive, an adhesive composition
comprised of the epoxy resin, acrylic rubber, latent curing
.agent and so forth may be dissolved or dispersed in an organic
solvent to prepare a liguid material, which may then be
15 coated on the surface of a film-releasable substrate,
followed by removal of the solvent at a temperature lower
than the curing-agent activation temperature.
A film adhesive having multi-layer constitution may be
obtained by a method in which a first or third £ilm adhesive
20 and a second or fourth film adhesive may individually be
formed by coating on the surface of a separator f£ilm
(film-releasable substrate) comprised of polyethylene
terephthalate, fluorine type résin or the like and
thereafter the first or third f£film adhesive and the second

25 or fourth f£film adhesive are laminated by pressing or by

pressing and simultaneously heating to obtain a £ilm
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e.'*g., iT is structurally simlar to the epoxy resin and hence has good
conpatibility with, and adhesion to, the epoxy 10 resin. To formfilm
an adhesi ve conposition conprised of at | east these epoxy resin,

acrylic rubber, phenoxy resin and | atent curing agent qq& iye
particles may be di ssol ved or dispersed in an organic sO \ég?&'%{fgtso\ﬁ

prepare a  adhldsiwdl deperiskd vii ehenByristenprbendaeat €d lon ddleesivéaarnd 15
of a filmrel easable substrate, foll owed by renoval of the sol vent at
a tenper at ur ghle0\Wtcdiid@noth € ottt F ERNAdhesivact i omt a omethmderiai wieichhe
sol vent used here may preferably be a m xed solvent of an aromatic
hydrocar bon the fliyet s vielnirdangiam adhgsiven{arnthg selcoerd om fowuetht o
20 inprove solubility of materials. The inorganic filler used in
the present Eiventadhresthye) is iffodtmeld, ohutheotsyrxafaceudbfir ithe isepaxdator
e.g., powders of fused silica, crystalline silica, calciumsilicate,
alum na, 5 fidal endrfoartherathearebn Hihe iseomdeoy oyt £ 11m [adhesyve25
be m xed in an amount of from 10 to 200 parts by weight based on 100
parts by wei gltr dfhe heindbesrvdhisdnftdmpesihasive) is superposingly

15 The nore the filler is mxed, the nore effective it is
to ens@ogmed dywy coeatidigerito (fbtadnnal feﬂparﬁﬂm.si‘rﬁommw@ of

the first or third film adhesive and the second or fourth
film adhesive.

10 The £ilm adhesive obtained by lamination of the first
or third £film adhesive and the second or fourth film adhesive
may preferably be in a thickness of from 20 to 120 pm in
total. The first or third film adhesive and the second or
fourth £film adhesive may individually preferably be in a

15 thickness ratio in the range of first or third £film adhesive :
second or fourth film adhesive=1:9t09:1. Especiallywhen
semiconductor chips are bonded to an organic insulating
substrate, the ratio may preferably be in the range of first
or third film adhesive : second or fourth film adhesive =

20 3:7 to 7:3.

The £ilm adhesive may preferably have a layer thickness
larger than the gap between the first and the second.circuit
members, and should commonly have a layer thickness larger
by at least 5 uym than the gap.

25 In the present invention, as the circuit members,

usable are chip component parts such as semiconductor chips,
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mxing in a large quantity may cause faulty conduction because the
adhesi ve may have a | ow adhesion or may be low 5 renovable at the bonding
part. If it is mxed in a snall gquantity, any |ow coefficient of
t hermal expansi on may be ensured. Accordingly, it may preferabl
m xed in an anount of from 20 to 90 parts by weight. | T YddFPP 0 )
may have an aueHaGePIHEs and ¥l tdRidiipd hprihted 'dubsorates, t and
any faulty conduction at the bonding part can be prevented. In

addi tion, forf1ldia Wie ROSEiRG H6&¥aB! &6Ripka®ed of pofllyawaiié idy obyester

| owering and chip's passivation filmfrom bel ng damaged at the tine of
bonding, it by A Hesabmhateaial. use a spherical filler. 15 In the
adhesi ve of the present invention, conductive particles may be m xed
and di spersed for Thie g posempbnent patest compdiseravhonrmedrd kbieopic
conductivity in order to assimlate any uneven hei ght of chip bunps or
substrates inodeniiedensullatireg psebsttratey edclonast be ldaahict giass20
particles may be particles of nmetals as exenplified by Au, Ag, Cu and
sol der, and weyrgmist eoabbympourndssenbopnidsaaipr subsplratiecaandofermed
materials of polymers such as pol ystyrene provi ded thereon with
conductive | ahereai aNlargs,ndnber of ceandsrtimg teornikalsln @hdiprimted
surface layers of Su, Au, 25 solder or the |ike my be fornmed on the
surfaces of subdiitaves and pdve i £lezibfecwigzing chesrdsstcdmyveiaegaptfi cl e

di anet er 16
polyimide or polyester as a base material comprise an

be
603,

10 organic insulating substrate and formed thereon a large
number of connecting terminals.

As a substrate on which the chip component parts are
mounted, an organic insulating substrate having electrodes
(connecting terminals) formed correspondingly to

15 semiconductor chip terminals may be used.

As the organic insulating substrate, usable are a
synthetic-resin f£ilm of polyimide resin, polyester resin
6r the 1like, and a laminated sheet obtained by impregnating
a glass substrate such as glass cloth or glass nonwoven

-20 fabric with a resin such as polyimide resin, epoxy resin
or phenol resin, followed by curing.

A multi-layer wiring board may be used which has
electrodes to be connected to chip terminals, a surface
insulating layer having these terminals formed thereon, a

25 given number of insulating layers, a given number of wiring

layers provided between the respective insulating layers,
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that is smaller than the mnimum gap of substrate el ectrodes. VWher e
the el ectrodes have uneven height, the particles may preferably have a
particle dianeter that is larger than the uneven hei ght, and
preferably from1l to 10 [err]m In addition, 5 the conductlve article
nmay be di spersed in the adhesive in an amount of from FCE/YB fpﬁiﬁ?ts

by vol une, aaﬂdpﬂgfﬁébﬁ¥v1ng td&iN Rade! Bohautt 1 ve b¥n¥oyre wibesgdtaa 100
parts by vol une t he adhesi ve resin conposition. The

adhesi ve of b'ﬁl@d&fﬂf@é‘é aﬂaerttuepmmyngelam@%réoelacwirﬁms|ve.
To obtain the fil madhesive, an adhesive conposition conprised of the

epoxy resin, ia¢edonkéedben. | atent curing agent and so forth nmay be
di ssol ved or dispersed in an organic solvent to prepare a liquid
mat eri al, which nmgudnhen meltislegeiredvDiihevsaridasayl prefielnable) casabl e

substrate, foll owed by renoval of the solvent at a tenperature | ower

t han t he sur bag1lagany meltiatliager cspesarate obtained bk fidrmimigesi ve

having nulti-layer constitution may be obtained by a nethod in which a

first or thideshillan fidadsayeers 204 anddacieiows diorcdDudiaydrd mlatiasa velyay

I ndi vidual Iy be formed by coating on the surface of a separator film

(fil mrel easahl theulstfate) of caniva sze chadfepior  dtdwimgen insulaephghbaper,

fluorine type resin or the like and thereafter the first or third film

adhesi ve andformestonsting glass cloth or on the surface of a wiring
substrate having at least one conductor circuit.

10 As the surface insulating layer, a resin film may be
used. As this resin film, usable are films of epoxy resins,
polyimide resins, polyamide-imide resins, modified
polyphenylene ether resins, phenoxy resins, amide-epoxy
resins or phenolic resins, or mixtures, copolymers or the

15 like of any of these; and films of heat-resistant
thermoplastic engineering plastics such as polysulfone,
polyether sulfone, polyether ether ketone, totally aromatic
liquid-crjstal polyesters, and fluorine resins. Resin
films in which an organic or inorganic filler is contained

20 may be used. As insulating layers formed of resins
reinforced with a glass base material, prepregs may be used
which are obtained by impregnating a glass substrate such
as glass cloth or glass nonwoven fabric with a resin such
as epoxy resin or phenol resin, followed by curing.

25 The circuit members are provided with connecting

terminals that are usually in a large number (or may be single
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25 or fourth film adhesive are | am nated by pressing or by pressi ng
and sinul taneously heating to obtain a film

17 adhesive conprised of the first or third fil madhesive and
the second or fourth filmadhesive, or a nethod in which the first or
third filmadhesive (or the second or fourth film adhesSSHYEPE/ 4350 ed

on the surfagq gbmehea®@RAy at At 1cust idhe yuk fox iy dieneps héwoeesond or
fourth film adhesive (or the first or third film adhesive) is

super posi ngl ¥o dispdd@® Ryt @Watidhst OsSRbabn Ehéi &ohadkasineg teaimpinses of
the first or third fil madhesive and the second or fourth film

adhesive. 1@rovidedhén finés80bESEME toRbAbRAS: BadaBaEh iothet , t Ardf that
or third filmadhesive and the second or fourth film adhesive may

preferably badhesivdiL&nest vétiveem 2hd ecohtfedeingntemminald didpodea
first or third filmadhesive and the second or fourth fil madhesive

may i ndi 8 duglaloiny ed&cabbyhlea | "fal 1dwed! hiyclpmsssiayi eiith theathnge tof
first or third film adhesive: secondor fourt hfi |l madhesi ve=1: 9t 09: 1.
Especi al | ywhelectricabilgodditdrromheps dhe hondesctibngn tempaimalsnsul ating
substrate, the ratio may preferably be in the range of first or third
filmadhesi vaismeehdfacihgurddch i dbhatdhedioranake up a circuit board.
At ieast one set of circuit members is pressed with
heating,whereupantheconnectingterminalsdisposedfacing

10 each other are electrically interconnected by direct
contact or via the conductive particles of the anisotropic
conductive adhesive.

On electrode pads of the semiconductor chip or
substrate, bumps formed by plating and tips of gold wires

15 may be melted by means of a torch or the like to form gold
balls, and these balls may be contact-bonded onto the
electrode pads. Thereafter, projected electrodes such as
wire bumps obtained by cutting wires may be provided so as
to be used as the connecting terminals.

20 A process for producing the circuit board will be
described taking the case of an instance in which a first
circuit member comprised of an inorganic insulating
substrate and a second circuit member comprised of an
organic insulating substrate are bonded with a film

25 adhesive.

A first circuit member comprised of an inorganic
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20°3:7 to 7:3. The fil m adhesive may preferably have a |ayer

t hi ckness | arger than the gap between the first and the second circuit
menbers, and should conmonly have a | ayer thickness |arger by at |east
5 pmthan the gap. 25 In the present invention, as the circuit
menber s, usabl e are chip conponent parts such as senicdﬁHUEFB?/%ﬁ¥Bs,

18 insul £l §§05ub 8RS td HaAPEES L 1E £PS PScoRhbBiAh & ISt BL &S ,
and flexible wiring boards conprised of polyimde or polyester as

a base materipals a second citeuwit MMEABRRNVIBmEIH &64dCOEDENSEganicmetal | ic
5 inorganic insulating substrate such as silicon, glass, ceramc or

conpound sem; AUt D g Selss t @bt e3NHakamrd secondhedbane ot ireg germinhal , of
connecting termnals. The printed substrates and the flexible wiring

boards conpr iagedd®kposed pal yushdewaly phhyeshe f iass & coanre el ryited rmbnpli se

an 10 organic insulating substrate and formed thereon a | arge nunber

of connedd i ngni®Erlid'aecond connectAnq tahsinal efacenkiach tdithehj pehich

conponent parts are nount ed, an organic insulating substrate having

el ectrodes are (s@ndesposed erlrainatke adhesdvwsrfespbodidigly ¢brcuit
members according to the present invention is put between
the first connecting terminal and the second connecting
terminal which have been disposed facing each other, in such

10 a way that the first or third adhesive layer is on the side
of the first circuit member, followed by pressing to
electrically interconnect the first connecting terminal and
the second connecting terminal disposed facing each other.

Thus, the circuit board of the present invention can be

15 produced.

Stated specifically, for example, firstly the surface
of a £ilm, second or fourth adhesive layer is brought into
contact with the second circuit member to provisionally fix
the film adhesive to the second circuit member.

20 Subsequently, the electrodes of the first circuit member
are registered on the electrodes of the second circuit
member, where a 1oad of 20 to 150 gf per electrode is applied
from the part on the side of the first circuit member, during
which heat is so applied for 10 to 20 seconds that the film

25 adhesive is heated to 180 to 200°C to cure the film adhesive.

Thus, the electrodes of the first circuit member and the
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15 sem conductor chip termnals may be used. As the organic

I nsul ating substrate, usable are a synthetic-resin filmof polyimde
resin, polyester resin or the like, and a | am nated sheet obtained by
| mpregnati ng a gl ass substrate such as glass cloth or %k%§§ngn vgn
20 fabric with a resin such as polyimde resin, epoxy resi / 43$§9 nol

resin, followaddbdrsdésN8s the second Siktuiltayfimberi dgebedet timycablysed
whi ch has el ectrodes to be connected to chip termnals, a surface

i nsul ati ng | andle FevnnectBasenicd vithdl same tRflet tRiES aBe &5 cayineat honber
of insulating |ayers, a given nunber of wring | ayers provided between

the respecti petwedh ath8gfliaa Ssircuit member and the second circihit
and hol es having been made conductive through which the el ectrodes and
the wiring | measenres erettineai lon accounttercbntieet edring of theSHdAma
mul ti-layer wiring board may preferably be a 5 built-up nulti-I|ayer
subst r at e5 obtadiheadi vy . f or m ng i nsul ating layers and conductive circuit
| ayers alternately on the surface of a base material having an
i nsul ati ng | ayer An exfampibel irsiwiylghasssehbchnduairor hiprisckonfied to
W ring substrate having at | east one conductor circuit.
a mounting substrate will be described with reference to
Figs. 1 and 2. Fig. 1 shows an example in which a
semiconductor chip is bonded to a mounting substrate by

10 means of an adhesive not containing any conductive particles.
Fig. 2 shows a bonded portion where a semiconductor chip
is bonded to a mounting substrate by means of an adhesive
cbntaining conductive particles.

An electronic component device shown in Fig. 1 is

15 constituted of a mounting substrate 20 and a semiconductor
chip 10 mounted thereon. Incidentally, Fig. 1 shows part
of the electronic component device. Actually, other
component parts such as other semiconductor chips are
mounted on the mounting substrate 20.

20 On the semiconductor chip 10, projected electrodes
(bumps) serving as connecting electrodes 11 are formed on
its one face. The chip is electrically interconnected to
the mounting substrate via the connecting electrodes 11.

The mounting substrate 20 has a plurality of insulating

25 layers 21 and 22, a plurality of wiring layers 32 and 33

disposed via the insulating layers 21 and 22, connecting
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10 " As the surface Insulating |layer, a resin filmnmay be used.

As this resin film usable are filns of epoxy resins, pol yi m de
- resins, polyanm de-imde resins, nodified pol yphenyl ene et her resins,
phenoxy resins, am de-epoxy resins or phenolic resins, or mxtures,

copol ynmers or the 15 like of any of these; and films of heBFT{IRABIPAFR
t her nopl ast i e BOGt POGE RB 1 ASALES 3IUEDEMPRINGUCORM ction RYKEHY sul f
one, polyether ether ketone, totally aromatic | i qui d-crystal

pol yesters, atshhédeingeelUt¥odd®sSin of thd iddmidondicedr2@naHan C aa
inorganic filler is contained 20 nay be used. As insulating layers

formed of resd nsonductoi FOEesvied ahdasgh beBe TRkaTaAind! EAYRES BAY

be used which are obtained by inpregnating a glass substrate such

as gl ass cl otandrzgtasslactwdcal IylintertdinéctepinifigChayers spebp®i¥a
resin or phenol resin, followed by curing. 25 The circuit nenbers
are provi fed amding cbheeetiimicng layeesnidzaland has . ara wnddt ytbnpaslsargse
nunber (or nmay be single _ 20 _

in sone casesjenducteasd4otkreaghothehtnsulatiingadysss| sthe insalditapgsed
that at | east some of the connecting termnals provi ded on these

circuit nenbdrayémge2daandtdraranprofdded, aidhtheir neduisdeywepobtishe

" connecting term nals disposed
with holes 25 for serving as through-holes. More
specifically, this mounting substrate constitutes a resin

10 composite type multi-layer wiring board. Here, the wiring
layers 32 are provided as an inner-layer circuit, and the
wiring layers 33 are provided as an outer-layer circuit.

The connecting electrode terminals 31 function as a
conductor circuit on which the chip is to be mounted.

15 The projected electrodes (bumps) which are connecting
electrodes 11 provided on the semiconductor chip 10 are
registered on the connecting electrode terminals 31
provided on the surface of the mounting substrate 20. A film
adhesive 40 for bonding has been disposed between the

20 semiconductor chip 10 and the mounting substrate 20. 1In
this state, pressure and heat are applied from the part on
the side of the semiconductor chip 10, whereby the adhesive
40 come to flow and then cure, so that the connecting
electrodes 11 provided on the semiconductor chip 10 and the

25 connecting electrode terminals 31 provided on the surface

of the mounting substrate 20 come into direct mechanical
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5 facing each other, followed by pressing with heating to electrically

I nt erconnect the connecting termnals di sposed facing each other, to
make up a circuit board. At | east one set of circuit nenbers S
pressed with heati ng, whereupon the connecting term nals dISB

JP 8/03609

facing 10 each other are electrically interconnected by di r&&/
contact or Vb%ntﬁh‘b@Oﬂguﬁi:'t\éﬁ.rpaéiééfﬁicaﬁ il b sRhBBRIIGn.  conductive

adhesi ve. el ectrode pads of the sem conductor chip or
substrate, bunps W?lre'i@ ay adhdld g AT stddls a@f a80aflivotedpild comubeive
melted by nmeans of a torch or the like to formgold ball's, and these
ball's may besaddisiGie MOadeHgoBbaduttive p&restiede 4lads u-EtﬁI,eaéé eshown
projected el ectrodes such as Wi re bunps obtained by cutting wires nay
be provided s@ ®#3g. 2 the &énteed idfg 1R Erd@esi DY dvé domhéctedlto the A
process for producing the circuit board wll be descri bed taking the
case of @ i eopAEetingwWelelttrddé sSterminalis Gl tinether stage i skd of an

i norgani ¢ i nsul ating substrate and a second circuit menber conprised
of an okgaductiseal pairtd csldxst4 ht arar d ntexgsssed t heaweidnmtlidm, and
adhesi ve. A first circuit nmenber conprised of an inorganic

21 simultaneously bonded and fixed there. In the case when the

anisotropic conductive adhesive 40 is used and in the state

where electrode surfaces facing each other to be bonded are
10 brought into pressure contact, the conduction between the

electrodes facing each other is effected via the conductive

particles interposed between them. In addition, between

adjacent electrodes, the adhesive, though containing

conductive part.icles, has the conductive particles in a low
15 density and hence exhibits no conductivity.

The mounting substrate 20 has at least one first
insulating layer 21 fqrmed of a resin reinforced with a glass
base material, and a second insulating layer 22 which
constitutes one layer at least on the side on which the

20 eléctronic component parts are bonded and fixed.
Incidentally, in the example shown in Fig. 1, the second
insulating layer 22 is also provided on the side different
from the side on which the electronic component parts are
bonded and fixed. |

25 According to the adhesive of the present invention, any

stress at the interface between the semiconductor chip and
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i nsul ating substrate, having a first connecting terninal, and a second
circuit nmenber conprised of an organic I nsul ating substrate, having a
second connecting term nal, are disposed in such a way that the first
connecting term nal 5 and the second connecting termnal face each

ot her, whi ch are so di sposed that the adhesive for bondG¥d J8PB£RAG0°

menber s accogg e difed ePEBTE Hor dMEGt 0Pl tPWedifé#ECBan be E14%64!

connecting termn and the second connecting ternmnal whi ch have been

di sposed facihpg B@%H(ﬂa@wr_’un theSHABe %ﬁenal‘l‘.‘@i(aé hamddifLds I6t Wadti&dty
adhesive |l ayer -is on the side of the first circuit nmenber, followed by

pressing to ,¢ J.‘?C:Isb' £al by ddy eﬁfengecuotobe ol e COARESL VAT e 1 nal

and t he secon connecting term nal disposed facing each ot her.

Thus, the ci corigod0ed 8n0fthéas ¥ &SEHendWeBEHCIN GAL 1ebi 1D tyr DdEEedsuch
Stated specifically, for exanple, firstly the surface of afilm

second ors f owst Bhadtrermall 8leck eBtQUPLT oHtsblder Wth atimedshonhheest
second circuit nmenber to provisionally fix the filmadhesive to the

second cir cuican ®{Iss . be 28bsDtsad|Usyt tlie af@hesd Peér odeinofcdiygoitibn.
circuit nmenber . are registered on the el ectrodes of the second circuit

menber, wher eHenloend the 28dheslive giayecaakecmetiichés applbhease in fromthe
part on the side of the first circuit nenber, during whi ch heat is so
applied for tonnedceercasisthaice bhd bohkied porddimss vor sdpatratioa 480
to 200[err]C to cure the fil madhesive. Thus, the el ectrodes of the
first circui adimshicre draivéhe even after the reliability tests, bringing
10 about a great improvement in connection reliability. The
present invention makes it possible to provide a gradation
of physical properties in the thickness direction of the
adhesive for bonding circuit members, and hence the adhesive
can absorb internal stress generated in the reliability
15 tests such as the thermal shock fest, PCT or soldér bath
immersion test. Thus, the adhesive may cause neither
increase in connection resistance at bonded portions nor
separation at adhesive layers even after the reliability
tests, bringing about a great improvement in connection
20 reliability. In addition, the f£ilm adhesive is convenient
to handle.
Accordingly, the adhesive of the present invention may
preferably be used to make electrical connection between
LCD (liquid-crystal display) panels and TAB (tape automated
25 Dbonding) substrates, TAB substrates and flexible circuit

substrates, LCD panels and IC chips, and IC chips and printed
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22 ’ el ectrodes of the second circuit nmenmber are electrically
i nterconnected and at the sane tine this state of connectlon. bgtmeen
the first circuit nmenber and the second circuit menber is retﬁlned on
account of the curing of the film 5 adhesive. _ An _exanple in
whi ch a semi conductor chip is bonded to a nmounting subsPFR{EFR/PPEYL

described wi twi¥£hgrS@68tirdtes ofiWSin ]t]:?é‘(hlzregtﬂonloﬁhﬁf’éséﬂ.r@(%rﬂf’lt‘ﬁé n
which a sem conductor chip is bonded to a nounting substrate by 10

nmeans of an agiwei g€ BOndialy ai ni ng any conductive particles. Fig. 2
shows a bonded portion where a sem conductor chip I's bonded to a

nmounting substrat erty ¢epsaiel baaradbeEsitne presertOnimléh PYoROBHUCALYERrb
particles. An el ectroni c conmponent device shown in Fig. 1is 15

constituted dfhe stmeds gerskstedtin 2heapd1d a2 LOPHEE S, and MY BabBe

nounted thereon. Incidentally, Fig. 1 shows part of the electronic

conponent 5dewieckethdrt dalcneasd hin connextnimment s haitlahcsl it aBoAtee

sem conductor chips are nount ed on the nounting substrate 20. 20

On the seni c@wuitionschop Sepayatj bun calt caéhesdves layerd evpn) ageer kieds

connecting el ectrodes 11 are forned on
reliability tests, bringing about a great improvement in
connection reliability. 1In addition, in the circuit board
of the present invention, the film adhesive having a small

10 coefficient of thermél expansion is used on the chip sidé

and the stress generated at the interface between the chip
and the adhesive can be relaxed. Thus, when the projected
electrodes are provided on electrode pads of the chip, any

separation of the projected electrodes from the electrode

15 pads can be made greatly less occur.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-sectional illustration of an example
of the construction of an electronic component device
20 according to the present invention.
Fig. 2 is a cross-sectional illustration of an example
of the state of connection between electronic component

parts and a mounting substrate.

25 BEST MODES FOR PRACTICING THE INVENTION

Example 1
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its one face. The chip is electrically interconnected to t he nounting

substrate via the connecting el ectrodes 11. The nounting
substrate 20 has a plurality of insulating 25 layers 21 and 22, a
plurality of wiring layers 32 and 33 di sposed via the i l.aL ]
| ayers 21 and 22, connecting gE¥}2§££;g£609

el ectrode term naky 3l JOrpRBILRY GAEECtana WMh d Ref acryldéenmmbeg.
el ectrodes 11 of the sem conductor chip 10, and a conductor 34

provi ded t hr Qu@h ddiglanswbaghiy |&5®)608) obtaimsdl &Y ¢opellgaterizdatjon
i nterconnect wring |ayers specified 5 anong the wiring |ayers 32 and

33. In order offo ;RASEL tA€rylate qAUUsadtsI4 elthpighadhpl ateul (B0 eatby s,
the insul ating | ayers 21 and 22 are provided, at their necessary

spots, adryldwl esi2k f(@0 awiey and kyloughdpdl methdumrylate (3
specifically, this nmounting substrate constitutes a resin 10 conposite
type nul t§ - | pyartsy) rwewe bdhsdolvidet en t400 vg rofigethyl hepdetegXarebtain
provi ded as an inner-layer circuit, and the wiring layers 33 are
provi ded as an 30# eselaytpncircuit. The connecting el ectrode term nals
31 function as a conductor circuit on which the chip is to be nounted.
15 The proj dexdd, d2etg eded iduidBpaekycteposyceaudyalent weight:
el ectrodes 11 provided on the sem conductor chip 10 are
185) containing a microcapsular latent curing agent was
added to this éolution, followed by stirring, where fused

10 silica (average particle diameter: 0.5 um) in an amount of
40 parts by weight based on 100 parts by weight of the
adhesive resin composition and also 2% by volume of nickel
particles (diameter: 3 um) were dispersed to obtain a f£ilm
coating fluid.

15 This film coating fluid was coated on a separator
(silicone-treated polyethylene terephthalate film;
thickness: 40 pum) by means of a roll coater, followed by
drying at 100°C for 10 minutes to form an adhesive film a
of 45 um thick. This adhesive film a had a modulus of

20 elasticity at 40°C of 800 MPa after curing as measured with
a dynamic viscoelasticity measuring instrument on only an
adhesive resin composition from which the fused silica and
nickel particles were removed.

Next, using the adhesive film a thus obtained, a chip

25 (10 mm x 10 mm; thickness: 0.5 mm) with gold bumps (area:

80 ym x 80 um each; space: 30 um; height: 15 um; the number
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regi stered on the connecting el ectrode termnals 31 provi ded on the
surface of the nounting substrate 20. A film adhesi ve 40 for bondi ng
has been di sposed between the 20 sem conductor chip 10 and the nounti ng
substrate 20. In this state, pressure and heat are applied fromthe
part on the side of the sem conductor chip 10, whereby qqﬂiJﬁaﬁéhﬁﬁyé

40 come to fLewWiRfihd hepssyr wass bédbat ke @MNELAdNPlated dhectipdastll
provi ded on the sem conductor chip 10 and the 25 connecting el ectrode

term nal s 31lppreMidieds@Psthate!f@Cehe mandfer Nes NBHOWRNB eI rate 20 cone

into direct nechani cal 24
contact to attai npalrept)i€Ré hohesaveaciimna (12 mm x 1%hame) arafddeacke
40 such as an ani sotropi c conductive adhesi ve havi ng conducti ve

particles 41tioStHeadi/Aa-phleMed Cu cikchid p2inted snbetinaige lelodebrodell
are connected to the 5 connecting electrode termnals 31 in the state the

conducti v pailiign®es 40 gh¢ tRiKINSed: bel Bepm)t M8 and 10 kgf/om’.
si mul t aneously bonded and fixed there. In the case when the :
ani sotropi ¢ crheérddfieendhelse veeg@rasouswdsapdeiled,handt #he bumpswbér the
el ectrode surfaces facing each other to be bonded are 10 brought into
pressure conchdip wehre regdisttened ket whenNtifdu-platéddiv ediascdatipgirbel
other is effected via the conductive
substrate (thickness: 0.8 mm). Then, heat and pressure were
applied from above the chip under conditions of 180°C, 30
10 g/bump and 20 seconds to. effect main bonding.

Connection resistance after the main bonding was 6 mf2
at maximum per bump and 2 mQ on the average, and insulation
resistance was 10° Q or above. These values did not change
even after 1,000-~cycle treatment in a thermal shock test

15 made at -55 to 125°C, after a PCT (121°C, 2 atmospheric
pressure) made for 200 hours, and after 260°C solder bath
immersion for 10 seconds, showing good connection
reliability.

Example 2

20 50 g of phenoxy resin and 175 g of acrylic rubber
(molecular weight: 850,000) obtained by copolymerization
of butyl acrylate (40 parts), ethyl acrylate (30 parts),
acrylonitrile (30 parts) and glycidyl methacrylate (3
parts) were dissolved in 525 g of ethyl acetate to obtain

25 a 30% solution.

Next, 275 g of liquid epoxy (epoxy equivalent weight:
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part.icles interposed between them |n addition, between adj acent

el ectrodes, the adhesive, though contai ning conductive particles, has
the conductive particles in a low 15 density and hence exhibits no
conductivity. The mounting substrate 20 has at |east one first

insulating layer 21 formed of a resin reinforced with a gl asscT/IP9840809
material, anggd Secoidal ATniAtd N9 ¢AY8ApEa 1Y Clatent €RSlid UA§EneNGalsayer
at |east on the side on which the 20 &€lectronic conponent parts are-
bonded and fipiRiba to tHI§i d6Dhaliby, iFblTWwEaapP! S18ROWRd N iidre Ifubba

second insulating |ayer 22 is also provided on the side different

from the sidg;an Wi @véPsgs! aktIVIE AEMESE : PG 5Syum) in an HR6MAE 8rd
fixed. 25 According to the adhesive of the present invention, any
stress at thego P£ffacBybaieurait thessanoaondurtwiresi pyadight of the

25 t he adhesive for bonding circuit nmenbers can be rel axed,
and besi dgs, adhddievé ases MieBonpolddt ironahd sl ©6 &t ast ivdlyme of wickeam
30 to 2,000 MPa at 40[err]C as the adhesive resin conposition, the
stress gener plagtidnés! ( @bhheitert:eH pmyuGere didpdieed s nGbtahack £esi,
PCT or sol der bath imrersion test can al so be absorbed by the adhesive

resin conposicidating fluid.
This film coating fluid was coated on a separator
(silicone—treated polyethylene terephthalate film;

10 thickness: 40 um) by means of a roll coater, followed by
drying at 100°C for 10 minutes to form an adhesive film b
of 45 pm thick. This adhesive film b had a modulus of
elasticity at 40°C of 400 MPa after curing as measured with
a dynamic viscoelasticity measuring inétrument on only an

15 adhesive resin composition from which the fused silica and
nickel particles were removed.

Next, using the adhesive film b thus obtained, a chip
(10 mm x 10 mm) with gold bumps (area: 80 pum x 80 um each;
space: 30 um; height: 15 um; the number of bumps: 288) was

20 bonded to a Ni/Au-plated Cu circuit printed substrate
(electrode height: 20 pm; thickness: 0.8 mm) in the manner
as shown below.

First, the adhesive film b (12 mm x 12 mm) was stuck
to the Ni/Au-plated Cu circuit printed substrate at 80°C and

25 10 kgf/cm?. Thereafter, the separator was peeled, and the

bumps of the chip were registered on the Ni/Au-plated Cu
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Hence, the adhesive may cause neither increase in connection
resi stance at bonded portions nor separation at adhesi ve | ayers even
after the reliability tests, bringing 10 about a great inprovenent in

connection reliability. The present invention makes it SSi {
provi de a gradation of physical properties in the thic%%%ggpgéﬁﬁgﬁPon

of the adhesiiMe ppinbeadisibSirgtel MeABANLS hedt Aracprebsurdiesere
can absorb internal stress generated in the reliability 15 tests such as

the thernal aB%q&é&Sfro.RCHb%eSQIr@rcrbﬁﬁ hunder tBWEHYiBhsesE.17bes, sbe
adhesi ve may cause neither i ncrease in connection resistance at bonded

portions nor g/bump ePid akDoseddormdheso Ve fifaytr meimnbehtidng.he reliability
tests, bringing about a great inprovenent in connection 20 reliability. In

addi tion, the fil gondhast¥6nitesostanicenafter the Mand Bonding was 18 mQ
Accordi ngly, the adhesive of the present invention my preferably be

used to makea®l makfinial pANbRGIp @hd @t wEEbn the h¢Brddauiahdiysiwlation
di spl ay) panels and TAB (tape autonmated 25 bonding) substrates, TAB
substrates amésfilspamte wascLdt Q or abusd s atitesd G baeel didnbt Gikdangs,
and |1 C chips and printed 26
Wi ring subst eatees afitgri h, 00O -diyeke i bneatmendssimega athehmal shock test
made at -55 to 125°C, after a PCT (121°C, 2 atmospheric
pressure) made for 200 hours, and after 260°C solder bath
10 immersion for 10 seconds, showing good connection
reliability.
Example 3
50 g of phenoxy resin and 100 g of acrylic rubber
(molecular weight: 850,000) obtained by copolymerization
15 of butyl acrylate (40 parts), ethyl acrylate (30 parts),
acrylonitrile (30 parts) and glycidyl methacrylate (3
parts) were dissolved in 350 g of ethyl acetate to obtain
a 30% solution.
Next, 350 g of liquid epoxy (epoxy equivalent weight:
20 185) containing a microcapsular latent curing agent was
added to this solutibn, followed by stirring, where fused
silica (average particle diameter: 0.5 pym) in an amount of
60 parts by weight based on 100 parts by weight of the
adhesive resin composition and also 5% by volume of

25 conductive particles obtained by forming Au layers on

polystyrene cores (diameter: 5 ym) were dispersed to obtain
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time of bonding. The circuit board of the present invention can
absorb the stress generated in the reliability tests, and may cause
5 neither increase in connection resistance at bonded portions nor
separation at adhesive | ayers even after the reliabilit

bri ngi ng about a great inprovenent in "~ connection re|ia6*FP§§;§4%?6°9
addi tion, ingathq 164 reshtiRgarduia. of the present invention, the film
adhesive having a small 10 coefficient of thermal expansion is used on

the chip side Thanrd #iBmSébasinge I @i @dwas doatied eohaae skegtametot he
chip and the adhesive can be rel axed. Thus, when the projected

el ectrodes aneiprivdnedt oeatled tpailge phagienfe tterephphadate filmeparation
of the projected electrodes fromthe electrode 15 pads can be made greatly

| ess occur. thickness: 40 um)BRyYEmMdEPEROETEONIA Tdha DRAV 63 lowed by
Fig. 1 is a cross-sectional illustration of an exanple of the

const r ucts ongefyiaiy ed €c1007¢ CE6PNPONALhudt®s o POrmcanr didhg siové hei pmesent
i nventi on. Fig. 2 is a cross-sectional illustration of an exanple
of the stateo@ 4amnmecthbokbet thes addndswecfddmpendrad a modarliss anfl a
nounting substrate. 25 BEST MODES FOR PRACTI CI NG THE | NVENTI ON
Exanple 1 elasticity at 40°C of 1,000 MPa affer curing as measured with
a dynamic viscoelasticity measuring instrument on only an
adhesive resin composition from which the fused silica and
10 nickel particles were removed.
Next, using the adhesive film ¢ thus obtained, a chip
(10 mm x 10 mm; thickness: 0.5 mm) with gold bumps (area:
80 pm x 80 um each;: spacé: 30 um; height: 15 um; the number
of bumps: 288) was bonded to a Ni/Au-plated Cu circuit
15 printed substrate (electrode height: 20 um; thickness: 0.8
mm) in the manner as shown below.
First, the.adhesive film ¢ (12 mm x 12 mm) was stuck
to the Ni/Au-plated Cu circuit printed substrate at 80°C and
10 kxgf/cm®?. Thereafter, the separator was peeled, and the
20 bumps of the chip were registered on the Ni/Au-plated Cu
circuit printed substrate. Then, heat and pressure were
applied from above the chip under conditions of 170°C, 30
g/bump and 20 seconds to effect main bonding.
Connection resistance after the main bonding was 5 mQ

25 at maximum per bump and 1.5 mQ on the average, and insulation

resistance was 10® Q or above. These values did not change
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50 g of phenoxy resin and 125 g of acrylic rubber (ol ecul ar wei ght:
850, 000) obt ai ned by copol yneri zati on of butyl acrylate (40 parts),
et hyl acrylate (30 parts), acrylonitrile (30 parts) and gl yci dyl

nmet hacryl ate (3 5 parts) were dissolved in 400 g of ethyl t 0
obt ai n a 30% sol uti on. Next, 325 g of liquid é§ﬁ?§§5§é%%¥§

equi val ent Wai@H ‘after 180b0oC@icidi bPeatiiedtocapsal thermadnisimek ngeagent
was added to this solution, followed by stirring, where fused 10

silica (avergg@ePadticss doanBisc, Gxderal BT M 1am @PUNtabhospherdk
parts by wei ght based on 100 parts by wei ght of the adhesi ve resin

conposi tion gpdsHele P%mAdeV o0 HUWKE! and afdidd des°d GFABELIbadhpm)
were dispersed to obtain a film coating fluid. 15 This film
coating fl ui dmnRsr£beh eflogn 1d peonds, showi(rsg | goodecomsdctipnl yet hyl ene
terephthalate film thickness: 40 [err]n) by means of a roll coater
foll owed By reliabilihgyat 1000C for 10 mnutes to form an adhesive filma
of 45 [err]mthick. This adhesive filma had a nodulus of 20 elasticity
at 40[err]C of 80EBxdRppkét4r curing as neasured with a dynam c
vi scoel asticity measuring instrunent on only an adhesi ve resin
conposi tion from W ¢h efiephesexysitestnaadd 100 rg ckk| apayiiicd euleer
renoved.
(molecular weight: 850,000) obtained by copolymerization
of butyl acrylate (40 parts), ethyl acrylate (30 parts),
10 acrylonitrile (30 parts) and glycidyl methacrylate (3
parts) were dissolved in 350 g of ethyl acetate to obtain
a 30% solution.

Next, 350 g of liquid epoxy (epoxy.equivalent weight:

185) containing a microcapsular latent curing agent was

15 added to this solution, followed by stirring, where fused
silica (average particle diameter: 0.5 pm) in an amount of
40 parts by weight based on 100 parts by weight of the
adhesive resin composition and also 5% by wvolume of
conductive particles obtained by forming Au layers on

20 polystyrene cores (diameter: 5 um) were dispersed to obtain
a £film coating fluid.

This film coating f£luid was coated on a separator
(silicone-treated polyethylene terephthalate film;
thickness: 40 um) by means of a roll coater, followed by

25 drying at 100°C for 10 minutes to form an adhesive film d

of 45 pym thick. This adhesive film 4 had a modulus of
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Next, using the adhesive filma thus obtained, a chip 25 (10 mmx 10 nm

thickness: 0.5 mm wth gold bunps (area: 80 [err]mx 80 [err] meach
space: 30 [err]m height: 15 [err]m the nunber

28 of bunps: 288) was bonded to a Ni/Au-plated Cu circuit
printed substrate in the manner as shown bel ow. Fi?%RCJP?ﬁ§936°9

adhesive fil S | '
circuit pri n!t@ej%s(s%%csm?aétl%ﬂ?ﬁdeﬁygﬁahg?séﬁtr?cgggﬁe@r é}é‘é}n@%ﬁ?%&g&%tho 8

mm) at 80[ergl @ {9 koébealasticityRs&shtehg e t3apwest Obnenlpeahed,
and the bunps of the chip were registered on the Ni/Au-plated Cu

circuit pringhesive $&98hM bRpbEAitdlsit FroW wHidh tHéeFusd@a$ilica and
andpr essur ewer e applied from above the chip under conditions of

180[err] C, 3@ickeD/purpiands?Weits deltovodcs fEataqaiinibanditigs adhesive
Connection resistance after the main bonding was 6 nierr] at maxi mum

per bunp sndf£3 19l &1 Had®nah hevéragageoedfli¢ent abfothermal estisdmstonnas
10[err] [err] or above. These val ues did not change even after

1, 000-cycl e tineaty@ni3ofc aofhenmalppgiosk meaburkd B¥RdEn&t TMAS niethod.
125[err]C, after a PCT (121[err]C, 2 atnospheric pressure) made for
200 hours, and af Nex®260jsingChel déhebdvie £ilm idntdnes wbifainéd,sacchdsyp,
showi ng good connecti on reliability.

(1.7 mm x 17 mm; thickness: 0.5 mm) with gold bumps (area:
50 um x 50 um each; 362 bumps; space: 20 um; height: 15 um)

10 was bonded to a glass substrate (thickness: 1.1 mm) with
an ITO (yttrium tin oxide) circuit in the manner as shown
below.

First, the adhesivé film ¢ (12 mm x 12 mm) was stuck
to the glass substrate with an ITO circuit at 80°C and 10

15 kgf/cm?®. Thereafter; the separator was peeled, and the
bumps of the chip were registered on the.glass substrate
with an ITO circuit. Then, heat and pressure were applied
from above the chip under conditions of 180°C, 40 g/bump and
20 seconds to effect main bonding.

20 : Connection resistance after the main bonding was 150
m$2 at maximum per bump and 80 mQ on the average, and
insulation resistance was 10° Q or above. These values did
not change even after 1,000-cycle treatment in a thermal
shock test made at -40 to 100°C and after a PCT (105°C, 1.2

25 atmospheric pressure) made for 100 hours, showing good

connection reliability.
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Exanpl € 2 20 50 g of phenoxy resin and 175 g of acrylic rubber

(nol ecul ar wei ght: 850, 000) obtai ned by copol yneri zation of butyl
acrylate (40 parts), ethyl acrylate (30 parts), acrylonitrile (30
parts) and glycidyl nethacrylate (3 parts) were dlssolved in 525 %
ethyl acetate to obtain 25 a 30% sol ution. Next , J§9§ﬁ°qﬁ dui d

epoxy (epoxy equi pal.eniy yves ght:
185) containing a m¢c ocapsular latent curing agent was added to this

sol ution, fol | owegoby ¢ rphaf E:‘:reesfﬂ‘séﬁid 125 9 |[dfaaépyenaicupséicl e
dianeter: 0.5 [err go ¥;?% d% angﬁ%h * 60 par?é by melght based on 100

parts by wei Qn.bl%df@r wélgﬁ*teS's/ﬁ) r@éom 68¥RATIdd WYy 38pahgmedh it ¥ehune

of nickel particles (dianeter: 5 [err]m were dispersed to obtain a

film coglel Mty lidlerylate (40 Pasts)l, metdati ngefyradewd3cqetspn a
separ at or (sil'icone-treated polyethylene terephthalate film 10

t hi cknessg 4Qc&grﬂﬂﬁt§¥l€EQ@$(ﬁaﬁtép|hn@O@m¥01d91|m&tﬁd@rylatedKBlng at
100[err] C for mnutes to forman adhesive filmb of 45 [err]m

thick. This pdhasiyverdiénabsbadvadmadllamo of of etRydsheitatattdligetain of
400 MPa after curing as neasured with

a 30% solution.
Next, 325 g of liquid epoxy {(epoxy equivalent weight:
185) containing a microcapsular latent curing agent was
10 added to this solution, followed by stirring, where fused
silica (average particle diameter: 0.5 ym) in an amount of
60 parts by weight based on 100 parts by weight of the
adhesive resin composition and also 2% by volume of nickel
particles (diameter: 5 uym) were dispersed to obtain a film
15 c¢oating £luid.
This film coating fluid was coated on a separator
(silicone-treated polyethylene terephthalate £ilm:
" thickness: 40 um) by means of a roll coater, followed by
drying at 100°C for 10 minutes to form an adhesive film e
20 of 45 pum thick. This adhesive film e had a modulus of
elasticity at 40°C of 800 MPa after curing as measured with
a dynamic viscoelasticity measuring instrument on only an
adhesive resin composition from which the fused silica and
nickel particles were removed.
25 Next, using-the.adhesive film e thus obtained, a

bumpless chip (10 mm x 10 mm; thickness: 0.5 mm; pad
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a dynami c viscoel asticity nmeasuring instrument on only an 15 adhesive

resin conposition fromwhich the fused silica and ni ckel particles
wer e renoved. Next, using the adhesive filmb thus obtained, a
chip (10 mMm x 10 mm) mnth gold bunps (area: 80 [err]m x_ 80 %grn]m
each; space: 30 [err]m height: 15 [err]m the nunber ofCHIRBR/ 03588
was 20 bond AR fiGEBYL! 11% sHbSbodldea t

(el ectrode hgﬁ%?%féﬁﬁ[eg%fni’qﬂ ness: I'n tﬁe menner. - Cas

shown bel ow. Nj /Au-platEl' &l dﬂ%bdi@gﬁtiﬁtkd'Edbéﬁﬁaﬂ816n1%HHﬁcﬂ@éuitUCk
to the N /Au- pIateJ) circuit printed substrate at 80[err]C and 25 10

kgf /cnR.  Thereqfifdn {1 Aﬁe%qré’ééﬁ daspapplsed.adife t82: 100 QuEPSspackhe

chip were reg|stered on / Au- pl ated Cu

30 um¢i hE¥Gh tRr Bt gf; Stbs tf@hSer TG Duriest 2010) RiEE6 W Srm8as
appl i ed fron1above the chip under conditions of 17 err]C, 30 g/ bunp

and 20 sexongdiloh evd€cbomded hiahdtilg. manner as $howacbiedow £si stance
after the main bonding was 18 nmQ 5 at naxi mum per bunp and 8 nferr] on

t he average, and Fiztgtf ithe adhesdsiestmilm atl20har k| 1Q am labove. stheke

val ues di d not change even after 1,000-cycle treatnent in a thermnal

shock test to thede¢iAAu-piatedh eirbGitaprdntaedEibstdid e r(led eltrode

at nospheri c .

height: 20 um; thickness: 0.8 mm) at 80°C and 10 kgf/cm?.

Thereafter, the separator was peeled, and the Al pads of

10 the chip were registered on the Ni/Au-plated Cu circuit
printed substrate (thickness: 0.8 mm) with Ni/Au-plated Cu
bumps. Then, heat and pressure were applied from above the
chip under cgnditions of 180°C, 30 g/bump and 20 seconds to
effect main bonding.

15 Connection resistance after the main bonding was 8 mg2
at maximum per bump and 4 mQ on the average, and insulation
resistance was 10® Q or above. These values did not change
even after 1,000-cycle treatment in a thermal shock test
made at -55 to 125°C, after a PCT (121°C, 2 atmospheric

20 pressure) made for 200 hours, and after 260°C solder bath
immersion for 10 seconds, showing good connection
reliability.

Example 6
50 g of phenoxy resin and 125 g of acrylic rubber

25 (molecular weight: 850,000) obtained by copolymerization

of butyl acrylate (40 parts), ethyl acrylate (30 parts),
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pressure) made for 200 hours, and after 260[err]C solder bath 10 i mersion
for 10 seconds, show ng good connection reliability. Exanpl e
3 50 g of phenoxy resin and 100 g of acrylic rubber

(ol ecul ar wei ght: 850, 000) obtained by copol ynerization 15 of bu

acryl ate (40 parts), ethyl acrylate (30 parts), acrylcnﬁquJPgaz 09

parts) and ghkad {ethaer X3 dBsts) anldiSHci@yE Methelcmslate398 g of
et hyl acetate tgqgg%aln 3%/650?ut|0nd19 vey Next, 350 g of

l'iquid epoxy pagraxy mvaisablwcﬂfitn 400 J85¢ &PnHYAI AR at &1l s asBpamhar
| atent curing agent was added to this solution, followed by stirring,

where fused g 30siddtatfiownerage particle dianeter: 0.5 [err]m in an
anount of 60 parts by wei ght based on 100 parts by weight of the

adhesi ve resin comesd f i3@6 andMmllsianild yporyutepoky @gudwadient weeight:

particles obtained by form ng Au | ayers on pol ystyrene cores

(di ameters 51[8s) |ddnveiaitics Eemiberboapbindiar latent curing agent was

31 a filmcoating fluid. This filmcoating fluid

was coated oaddlesbpo aflois solutdion ,c@utlowadebypstyettiyignevierephubelat e

e silica (average particle diameter: 0.5 pym) in an amount of
40 parts by weight based on 100 parts by weight of the
adhesive resin composition was dispersed to obtain a film

10 coating fluid.

This film coating fluid was coated on a separator
{silicone-treated polyethylene terephthalate £ilm:
thickness: 40 pm) by means of a roll coater, followed by
drying at 100°C for 10 minutes to forma first adhesive layer,

15 adhesive film £ (thickness: 25 pym). This adhesive f£ilm f
had a modulus of elasticity at 40°C of 800 MPa after curing
as measured.with a dynamic viscoelasticity measuring
instrument on only an adhesive resin composition from which
the fused silica was removed.

20 A second adhesive layer, adhesive £film g (thickness:
25 pym) was also formed in the same manner as the formation
of the adhesive film g except that 2% by volume of nickel
particles (diameter: 3 um) were dispersed in place of the
dispersing of the fused silica. The resultant adhesive film

25 g had a modulus of elasticity at 40°C of 800 MPa.

Next, the adhesive film £ and adhesive film g thus
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t hi ckness: 40 [err]m by neans of a roll coater, followed by 5 drying at
100[err]C for 10 mnutes to forman adhesive filmc of 45 [err]m
thick. This adhesive filmc had a nodul us of el asticity at 40[err] C of

1,000 MPa after curing as neasured with a dynam c vi scoe L Ci
measuring instrument on only an adhesi ve resin conposi t?@%?%ﬂf%ﬁ’?ch

the fused sibbtaigivh Wlrenil@haingwéedi ebeoprain r&ndeAgosite £ilm, Next,
usi ng the adhesive filmc thus obtained, a chip (10 mMm x 10 mm

t hi ckness: Oj1amiHatvéd h£9omd dangsitarna: 80 [err]mx 80 [err] meach;
space: 30 [err]m height: 15 [err]m the nunber of bunps: 288) was
bonded to a N /Auuglisigedtis clamihatefS £film riditbsivetl ate ¢eipc(Lodmam x
hei ght: 20 [err]m thickness: 0.8 nm in the manner as shown bel ow.

First, the adiewinve thidkeech? N X mm) "WitheygclidiCkumps (lardde 80 pm x
Ni / Au-plated Cu circuit printed substrate at 80[err]C and 10 kgf/cnR.

Thereaftes, Bmﬁﬁ%@ém Q$pa8s : pBel etk havighithe 120m;buthpsnambelreo £ Hymps: e
regi stered on the Ni/Au-plated Cu circuit printed substrate. Then,
heat and pre28@)e wees ebondedapm i&dNiyam-pllated heu chipcwiderpxbmtedi ons of
170[err] C, 30 g/ bunp and 20 seconds to effect main bonding.

Connect i on r esibsttaraee afhethehenammerbasdishpwmsbslayverr] 25 at nmaxi num
per bunp and 1.5 nferr] on the average, and insulation resi stance was
108 [err] or abovEirmtesctheladhegivenfilahanfsecond adhesive layer) of
32

this laminated film adhesive h (12 mm x 12 mm) was stuck

10 to the Ni/Au-plated Cu circuit printed substrate (electrode
height: 20 um; thickness: 0.8 mm) at 80°C and 10 kgf/cm®.
Thereafter, the separator was peeled, and the chip was faced
on the side of the adhesive film £ (first adhesive layer),
where the bumps of the chip were registered on the

15 Ni/Au-plated Cu circuit printed substrate (thickness: 0.8
mm). Then, heat and pressure were applied from above the
chip ﬁnder conditions of 180°C, 50 g/bump and 20 seconds to
effect main bonding.

Connection resistance after the main bonding was 6 mg

20 at maximum per bump and 2 mQ on the average, and insulation
resistance was 10° Q or above. These values did not change
even after 1,000-cycle treatment in a thermal shock test
made at -55 to 125°C, after a PCT (121°C, 2 atmospheric
pressure) made for 200 hours, and after 260°C solder bath

25 immersion for 10 seconds, showing good connection

reliability.
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even after 1,000-cycle treatnment in a thermal shock test made at -55
to 125[err]C, after a PCT (121[err]C, 2 atnospheric pressure) nmade for
200 hours, and after 260[err]C sol der bath I mer si on for 10 seconds,
show ng good connecti on 5 reliability. Exanpl e 50 g
of phenoxy resin and 100 g of acrylic rubber (nDIecuIarPQHﬁJ5ﬂ§/°35°9
850, 000) obt ai nedghy, | ymeri zation of butyl acrylate (40 parts),
ethyl acrylate (30 parts), 10 acrylonitrile (30 parts) and gl ycidyl

nethacrylate (3 59 pagf Sﬁhaﬁbgydlz%%&:veénanﬁ%ogg ¥ gthyh ixcahibweto
obt ai n a 30% sol uti on. Next, 350 g of liquid epoxy (epoxy

equi val ent Weigdtecular w83ghaohtgs®| 690 mm&m%wcbpbgwmmmment
was 15 added to this solution, followed by stirring, where fused

silica (aver age Hiyi cher¢ilaney qr40 Opdrienr,] Btlyl adceyhate df30 par#és),
parts by wei ght based on 100 parts by wei ght of the adhesive resin

conposi timnn ardyallewi bbby (Foursarts) andcydueidy: pethadmglabeai(ded by
formng Au layers on 20 polystyrene cores (dianeter: 5 [err]m were

di spersed topelta N were Aibsbhveabtim®Bib ujdof ethyl acelBatse fid nobbatinng
fluid was coated on a separator (silicone-treated pol yethyl ene
terepht hal at @ fadgmsolutibli.ckness: 40 [err]m by neans of a roll coater
followed by 25 drying at 100[err]C for 10 minutes to form an adhesive
filmd Next, 275 g of liquid epoxy (epoxy equivalent weight:
185) containing a microcapsular latent curing agent was

10 added to this solution, followed by stirring, where fused
silica (average particle diameter: 1 uym) in an amount of
60 parts by weight based on 100 parts by weight of the
adhesive resin composition was dispersed to obtain a film
coating fluid.

15 This f£ilm coafing fluid was coated on a separator
(silicone-treated polyethylene terephthalate f£ilm;
thickness: 40 um) by means of a roll coater, followed by
drying at 100°C for 10 minutes to form an adhesive filﬁ i
(thickness: 20 um) corresponding to the first adhesive layer.

20 This adhesive film i had a modulus of elasticity at 40°C
of 400 MPa after curing as measured with a dynamic
viscoelasticity measuring instrument on only an adhesive
resin composition from which the fused silica was removed.

An adhesive film j (thickness: 20 um) corresponding to

25 the second adhesive léyer was also formed in the same manner

as the formation of the adhesive film i except that 2% by
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of 45 [‘err]mthick. This adhesive filmd had a nodul us of

elasticity at 40[err]C of 1,000 MPa after curing as
measured with a dynam c viscoelasticity measuring instrunment on only
an adhesive resin conposition fromwhich the fused silica and
ni ckel particles were renpved. In addition, the adhesive SPCHIPREAPIFA] an

average coef{jgi %Pétcﬁi GELR %ﬂgfgib%n(ﬁﬁa%tef-l% byl 3 s pérdda

ppm as neasure using the adhesive

d thus obtai @.%dplaa&é“ 9t tne @is) é%in§7o'fﬂtﬂé“§ﬁﬂéassﬂ.ﬁ:m whéh gol d

bunps (area: [err]mx 50 Terr] meach; 362 bunps; space: 20 [err]m
hei ght: 15 [Qfersldn?ta&Q ¥a5RARAL G { PmajThass é%’(lﬁdﬁﬁﬁ@ 6ehiealnasse ity lafm
W th an ITO (yttrl umtin oxide) CI rcuit in the nmanner as shown

bel ow. e Sfoo tipaadhesive filmcec (12 nmx 12 mm was stuck

to the gl ass su strate mnt an |TOcircuit at 80[err]C and 10 15

kgf/cnferg]. Theneadd erthéhaaneanad ofiYasipaslehdlegivBefilm Pputhasof
the chip were registered on the glass substrate with an ITOcircuit.

Then, heat ag®htiasséd Rever daninatdd to obtemmbeveombpesitie filal
conditions of 180[err]C, 40 g/bunp and 20 seconds to effect main
bonding. 20 1aminaf@aneiiimmadinss venke aliktngd Mthimi Daldnaitegl Web1k50
adhesive k, a chip (10 mm x 10 mm; thickness: 0.5 mm) with
gold bumps (area: 80 um x 80 um each; space: 30 um; height:
10 15 um: the number of bumps: 288) was bonded to a Ni/Au-plated
Cu circuit printed substrate in the manner as shown below.
First, the adhesive £film j (second adhesive layer) of
this laminated film adhesive k (12 mm x 12 mm) was stuck
to the Ni/Au-plated Cu circuit printed substrate (electrode
15 height: 20 uym; thickness: 0.8 mm) at 80°C and 10 kgf/cm?®.
Thereafter, the separator was peeled, and the chip was faced
on the side of the adhesive film i (first adhesive layer),
where the bumps of the chip were registered on the
Ni/Au-plated Cu circuit printed substrate (thickness: 0.8
20 mm). Then, heat and pressure were applied from above the
chip under conditions of 180°C, 50 g/bump and 20 seconds to
effect main bonding.
Connection resistance after the main bonding was 18 mQ
at maximum per bump and 8 m{2 on the average, and insulation
25 resistance was 10°® Q or above. These values did not change

even after 1,000-cycle treatment in a thermal shock test
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merr] ‘at maxi mum per bunp and 80 nferr] on the average, and

I nsul ation resistance was 10[err] [err] or above. These values did not
change even after 1,000-cycle treatnment in a thermnal shock test made
at -40 to 100[err]C and after a PCT (105[err]C, 1.2 25 atnospheric
pressure) made for 100 hours, show ng good connecti on r /§8?§(Q%P°9

g? acrylic rugge at _E%ﬁgpggﬁﬁgFﬁMgﬁﬁﬁr gogegoé)ggg?glne yasﬁﬂgrjl%‘5 ?
copol Yer | zabbisure ) Shallll ¥oraoio HduidD BRR! Akced! Mo Rer (Blen

parts), onitr gl yci dyl nethacrylate

parts) were ihﬁ%¥é&%ﬁ'foﬂ0QdJégc&ﬁ&¥| %ﬁ@ﬁﬂﬁbtgb@at%b&nect1@n3@%
solution. Next, 325 g of I|qU|d epoxy (epoxy equival ent weight:
185) contalntgafhﬁﬁgiggapsular | atent curing agent was 10 added to this
solution, followed by stirring, where fused silica (average particle
'dlaneter5()5 [ er Ex@mp e ag anmount of 60 parts by wei ght based on 100
parts by weight of the. adhesive resin conposition and al so 2% by

vol ume of nickel 50 g psftphkasxydird@inrand QOO [gofeaergilirersesbép
obtain a film 15 coating fluid.
{(molecular weight: 850,000) obtained by copolymerization
of butyl acrylate (40 parts), ethyl acrylate (30 parts),
acrylonitrile (30 parts) and glycidyl methacrylate (3
10 parts) were dissolved in 350 g of ethyl acetate to obtain
a 30% solution.
Next, 350 g of liquid epoxy (epoxy equivalent weight:
185) containing a microcapsular latent curing agent was
added to this solution, followed by stirring, where fused
15 silica (average particle diameter: 0.5 ym) in an amount of
60 parts by weight based on 100 parts by weight of the
adhesive resin composition was dispersed to obtain a f£ilm
coating fluid.
This film coating f£luid was coated on a separator
20 (silicone-treated polyethylene terephthalate film;
thickness: 40 pym) by means of a roll coater, followed by
drying at 100°C for 10 minutes to form an adhesive film m
(thickness: 25 ym) corresponding to the first adhesive layer.
This adhesive film m had a modulus of elasticity at 40°C
25 of 1,000 MPa after curing as measured with a dynamic

viscoelasticity measuring instrument on only an adhesive
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This filmecoating fluid was coated on a separator (silicone-treated

pol yet hyl ene terephthalate film t hi ckness: 40 [err]m by neans of a
roll coater, followed by drying at 100[err]C for 10 mnutes to form an
adhesive filme 20 of 45 [err]mthick. This adhesive filme had a
modul us of elasticity at 40[err]C of 800 MPa after curiffg/d8%RE3 0 Ped
with 2 sl Goppdeet #8hi Srbi WRITH tAG FOSldd BN OO Wil Yretoved.
adhesive resin conposition fromwhich the fused silica and ni ckel
particles were reapVeRneive £11m Wtehitid¥ss N RIRASICGrIddPbRaigSto
obt ai ned, a %@h%?eS?gbﬁ?p (f% nﬁyxllo mm thickness: 0.5 %%1 pa

35 the s@cRtld adtesive N S WEY Ql'sol 28 rhyd 1) thass aadednhera

Ni / Au-plated Cu circuit printed substrate on the circuit of which

Ni / Au- pl at ed agU theFofiflh BABhebE O [Rilidgivepatem m exdebt erkiat] 58ebght:
15 [err]m the nunber of bunps: 200) were forned, 5 which was bonded in

t he mannes asodimeé oFetonductive partiidBds obta @ by EokmimeAtllayers 12

nm was stuck ‘to the Ni/Au-plated Cu circuit printed substrate
(el ectrode on tyrafel @dnde thiakeasy: 05 Sum)) wareSAiipd £s8a8dih0
kgf/cnferr]. Thereafter, the separator was peeled, and the Al pads of

10 the chip pdare eof ther ad sperddicndNidAdrhe fusedsidiiraali t The resultant
adhesive film n had a modulus of elasticity at 40°C of 1,000
MPa.

10 Next, the adhesive film m and adhesive film n thus
obtained were laminéted to obtain a composite f£ilm,
laminated f£film adhesive p. Using this laminated f£ilm
adhesive p, a chip (10 mm x 10 mm; thickness: 0.5 mm) with
gold bumps (area: 80 um x 80 ym each; space: 30 pm; height:

15 15 ym; the number of bumps: 288) was bonded to a Ni/Au-plated
Cu circuit printed substrate in the manner as shown below.

First, the adhesive film n (second adhesive layer) of
this laminated film adhesive p (12 mm x 12 mm) was stuck
to the Ni/Au-plated Cu circuit printe_d substrat_e (electrode

20 height: 20 pm; thickness: 0.8 mm) at 80°C and 10 kgf/cm®.

Thereafter, the separator was peeled, and the chip was faced
on the side of the adhesive film m (first adhesive layer),
where the bumps of the chip were registered on the
Ni/Au-plated Cu circuit printed substrate (thickness: 0.8

25 mm). Then, heat and pressure were applied from above the

chip under conditioné of 180°C, 50 g/bump and 20 seconds to
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pr?nted’substrate (thickness: 0.8 mm with N /Au-plated Cu bunps.

Then, heat and pressure were applied from above the chi p under
conditions of 180[err]C, 30 g/bunp and 20 seconds to effect main

bondi ng. 15 Connection resistance after the main bondin

nerr] at maxi mum per bunp and 4 nferr] on the average, C&ﬁﬁ?ﬁ’s‘lﬁsg?l on
resi stance wagrktermiadihebbhamgabove. These values did not change

even after 1,000-cycle treatnment in a thermal shock test made at -55
to 125[err]C, afteonhddiliddAésistance AlFFEPRed maid) HULEEHEWa FBS anPor
200 hours, and after 260[err]C sol der bath I nmersion for 10 seconds,

show ng 900daQQﬂ8§Qﬁlhﬁﬂper bumpldidill.id MQ on the averxG&pland insulation50
g of phenoxy resin and 125 g of acrylic rubber 25 (nolecular weight:

850, 000) obt 2eRad tinEOREAY EGY LRbIOAbOVe . ofrrmgylvmaéadm(m@tpﬂmﬁge
ethyl acrylate (30 parts),

acrylonitsil eved) gftés) 1an00gloy iy | treabment dtre 43therma|iarsﬂnjc]wetest
di ssolved in 400 g of ethyl acetate to obtain a 30% sol ution.

Next, 325 g mhade Gt d-Bpoxy (1HESCy efiteml anPCBei(d/21°C, B lBbhospheaii ng a
m crocapsul ar | atent curing agent was
pressure) made for 200 hours, and after 260°C solder bath
immersion for 10 seconds, showing good connection
reliability.
10 Example 9
50 g of phenoxylresin and 125 g of acrylic rubber
(molecular weight: 850,000) obtained by copolymerization
of butyl acrylate (40 parts), ethyl acrylate (30 parts),
acrylonitrile (30 parts) and glycidyl methacrylate (3
15 parts) were dissolved in 400 g of ethyl acetate to obtain
a 30% solution.
Next, 325 g of 1liquid epoxy (epoxy equivalent weight:
185) containing a microcapsular latent curing agent was
added to this solution, followed by stirring, where fused
20 silica (average particle diameter: 0.5 um) in an amount of
60 parts by weight based on 100 parts by weight of the
adhesive resin composition was dispersed to obtain a film
coatihg fluid.
This f£film coating f£luid was coated on a separator

25 (silicone-treated polyethylene terephthalate film;

thickness: 25 um) by means of a roll coater, followed by
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added to this solution, followed by stirring, where fused silica
(average particle dianmeter: 0.5 [err]m in an anmount of 40 parts by
wei ght based on 100 parts by wei ght of the ~ adhesive resin conposition
was dispersed to obtain a film 10 coating fluid. This film
coating fluid was coated on a separator (silicone-treat BETHHAYBLORGPLNe

| ' : ) b I er
ol Lowed by CrYUb at 100°CCEREOS0 HaiEhTkont oOFf By Haffebble £9%uPy

adhesi ve | ayefthidkned@®ess e f bb&ﬂ.zfes(ﬁ&ﬂmg[st% tf% %?‘L-élo‘o'g%ﬁ%r gl ve

filmf had a nodulus of elasticity at 40[err] _ uring
as measured wigHy @ danNaBS e iScae! §shag! hYmBBRIWH e as’t'%tirr]"j(‘.”%['é £oPc
only an adhesive resin conpositioﬁffron1mh|ch Q?%e +useg SiI'i ca was

removed. 20 of 800AMpec@Fteéxiheariag AL meadhesiav wiftd N dafhhndkness:
25 [err]m was also forned in the sane manner as the formation of the

adhesi ve §i | miseseps ttilait Y adysuetinge iofs tiek8ht on oAl i &he8dhesive
(diameter: 3 [err]m were dispersed in place of the di spersing of the
fused silicaresim cespbsatt oadfeim wHidiNtd Fusdd@ts £1 1BIUWES Bémoved.
elasticity at 40[err]C of 800 Mra. Next, the adhesive filmf and
adhesive filmg tinms adhesive film r (thickness: 25 pm) Yorresponding to
the second adhesive layer was also formed in the same manner
as the formation of the adhesive film q except that 2% by
10- volume of nickel particles (diameter: 3 um) were dispersed
in place of the dispersing of the fused silica. The
resultant adhesive film r had a modulus of elasticity at
40°C of 800 MPa.
Next, the adhesive film q and adhesive film r thus
15 obtained were laminated to obtain a composite film,
laminated film adhesive s.
Using this laminated film adhesive s, a bumpless chip
(10 mm x 10 mm; thickness: 0.5 mm; pad electrode: Al; pad
diameter: 120 pym) was bonded to a Ni/Au-plated Cu circuit
20 printed substrate on the circuit of which Ni/Au-plated Cu
bumps (diameter: 100 um; space: 50 pum; height: 15 um; the
number of bumps: 200) were formed, which was bonded in the
manner as shown below.

First, the adhesive film r (second adhesive layer) of

25 this laminated film adhesive s (12 mm x 12 mm) was stuck

at 80°C and 10 kgf/cm?, to the Ni/Au-plated Cu circuit printed
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obtained were lam nated to obtain a conposite film |l am nated film
adhesi ve h. Using this lamnated fil madhesive h, a chip (10 nm x
10 mm thickness: 0.5 nm with gold bunps (area: 80 [err]m X 5 80 [err]m
each; space: 30 [err]m height: 15 [err]m the nunber of bunps: 288)
was bonded to a Ni/Au-plated Cu circuit printed substrggavﬂﬁg?4ﬂ?6°§

manner as shg Y%%s@?xlaoé’)é on which Ni7A®! %éjﬂgdaéﬁecﬁiﬁ'{ﬁsfddf&ﬂeﬁ%&com@wms

adhesi ve | ayer this am nate | m adhesive h (12 nm X

stuck 10 tgplfie leloi\aamol %%rﬁu ClEI%Htt@fé at‘ﬂcbewbﬁﬁwr@%éelmmoﬁere
height: 20 [efr] m thickness: at 80[err]C and 10 kgf/cn®.

Thereafter, Ebenerpar aﬂmré\aﬁtaeel eﬂe geﬂatheo&hwasm@eenemdand thenchip
side of the adhesive filmf (first adhesive | ayer), where t he bunps of

t he chip wer galseghsied 6d bhetdedelSf tiid Adhdsied fillmiq (Hirpt iadeesive
substrate (thickness: 0.8 mm) . Then, heat and pressure were applied
from abowe thayer), afhigrentiee sangst ognthef chi® eerleCreufi gt dneyld andtRé
seconds to ef fect mai n bondi ng. Connection resi stance after
t he mai n bonNiZQurgsl HtefleCu] ciZBuidt porebatredn suebsbrapeaidhd afrees$ : ob. 8he
average, and insulation resi stance was 10[err] [err] or above. These
val ues di d nmm)chafipen, heateandf peesbudd-wamwe eapp taedefram aboner bhe
shock test made at -55 to 125[err]C, after a PCT (121[err]C, 2

at nospheri ¢ chip pnéeatomndedtohsrof0D8 0y KO gubwhp can 26D ese¢@ndsl ter
bath 25 imrersion for 10 seconds, show ng good connection

reliability. eEfect main bonding.

10 Connection resistance after the main bonding was 8 mQ
at maximum per bump and 4 mQ on the average, and insulation
resistance was 10° Q or above. These values did not change
even after 1,000-cycle treatment in a thermal shock test
made at -55 to 125°C, after a PCT (121°C, 2 atmospheric

15 pressure) made for 200 hours, and after 260°C solder bath
immersion for 10 seconds, showing good connection
reliability.

Example 10
195 g of phenoxy resin and 130 g of polyfunctional epoxy

20 resin (epoxy equivalent weight: 212) were dissolved in 1,083
g of ethyl acetate to obtain a 30% solution.

Next, 325 g of liquid epoxy (epoxy equivalent weight:
185) containing a microcapsular latent curing agent was
added to this solution, followed by stirring, where 2% by

25 volume of nickel particles (diameter: 5 uym) was also

dispersed to obtain a film coating fluid.

45



38" ’ Exanpl e 7 50 g of phenoxy resin and 175 g
of acrylic rubber (nol ecul ar wei ght: 850, 000) obtai ned by

copol ynmeri zati on of butyl acrylate (40 pa&tf) eLhyI ?crylate (30
arts), 5 acrylonitrile (30 parts) and gl ycidyl methacryl at

Bartsg wer e disgolved I n 5%5 gpof ethyl acetate to obtain CTé?P§5¢936°9
sol uti on. ThiNeXfi1R/ecatdngd | fLhddep@s) dePOd 68UIaV Al efiraebght
185) containing a mcrocapsular latent curing agent was 10 added to this
sol ution, fol(lsdeicbyestiveatyl pbEyethydethe teréphithalateerpgemparticle

dianmeter: 1 [err]m in an anDunt of 60 parts by wei ght based on 100
parts by wei gMicKnéds: quhaﬁy MRe AREI BECARASLL | 60atey ,difSPET SREAt By
obtain a film coatlng Thi s f|In1coat|ng fluid was

coated on a sepai®ed it 100°¢ Sfbrcmoemrxﬁﬁ&eesi 6! Fothyhanadmi£phé hakame t
film thickness: 40 [err]m by neans of a roll coater, followed by
dryi ng at5 10Q[sridKnéss : 125 pim)utesrbe poardibd tadtiksitiri fd laliiesive layer.
(thickness: 20 [err]m corresponding to the first adhesive layer. 20
Thi s adhesi ve Thillstadhlesiwe fddm gshad &Icauiﬁii:i.d:;'/en_t dlf)[tdreﬂl_ﬁ_l expamﬁsﬂa_ﬁ
MPa after curing as neasured with a dynam c vi scoel asticity measuring
i nstrunent owfodlS ppmaathe30veo 100°C after curing, a glass transition
temperature of 150°C and a modulus of elasticity at 40°C of
2,600 MPa.

10 50 g of phenoxy resin and 100 g of acrylic rubber
(molecular weight: 850,000) obtained by copolymerization
of butyl acrylate (40 parts), ethyl acrylate (20 parts),
acrylonitrile (30 parts) and glycidyl methacrylate (3
parts) were also dissolved in 500 g of ethyl acetate to obtain

15 a 30% solution.

Next, 350 g of liquid epoxy (epoxy equivalent weight:
185) containing a microcapsular latent curing agent was
added to this solution, followed by stirring, where 2% by
volume of nickel particles (diameter: 5 um) was also

20 dispersed to obtain a film coating fluid.

This film coating fluid was coated on a separator
(silicone-treated polyethylene terephthalate film:
thickness: 40 ym) by means of a roll coater, followed by
drying at 100°C for 10 minutes to form an adhesive film u

25 (thickness: 25 pm) corresponding to the fourth adhesive

layer. This adhesive f£ilm u had a coefficient of thermal

46



reéin'cbnposition from which the fused silica was renoved. An
adhesive filmj. (thickness: 20 [err]m corresponding to 25 the second
adhesive layer was also forned in the same nanner as the formation of
the adhesive filmi except that 2% by

vol une of nickel particles (diameter: 5 [err]m were di sper sBH/IF98/93609

pl ace of the Sipdies BoAJo® AN PEmSEE 80l iter- 16Fdfﬂe: aftefegg&ﬁw fwh&ﬁag%

filmj had a nodulus of elasticity at [err]C of 4

Next, the adhasingitibi tedperadhns OF le2|5I‘?t:J ah8dUs$ modul @StGF rzefzplayveieity
laminated to obtain a conposite film | am nated fil m adhesive k. USing

this | am nat e f40% of 1adbesmea k, a chip (10 nmx 10 mm thickness: 0.5
nm wth gold bunps (area: 80 [err]mx 80 [err]meach; space: 30
[err]m height: Nextl5 fker pdhesieveiufbim ¢f andpsdh@88yewdd lhwndethue a
Ni / Au- pl at ed Cu circuit printed substrate in the manner as shown

bel ow. 5 obtainedt verlke lainiosa vedf itlomgb et oadcadipes itee | fijkm), of
this lam nated fil madhesive k (12 mmx 12 nm was stuck ~to the

Ni / Au- pl at ed 1@mimatcedt fpimisihessibser ot € thaldaieode 505 umel ght: 20
[err]m thickness: 0.8 nm at 80[err]C and 10 kgf/cn®. Thereafter,

t he separator was Thedl edusing thdschignimstedcddlm adhesiwiee w,i de chiphe

adhesive filmi (first adhesive |ayer),
(size: 10 mm x 10 mm; thlckness: 0.55 mm) with gold bumps

(height: 30 pm; the number of bumps: 184) was bonded to a
100 Ni/Au-plated Cu circuit printed substrate (electrode
height: 20 um; substrate thickness: 0.8 mm) in the manner
as shown below.
First, the adhesive film u (fourth adhesive layer) of
this laminated film adhesive v (size: 12 mm x 12 mm) was
15 provisionally bonded to the Ni/Au-plated Cu circuit printed
substrate with the adhesive film u's face set on the side
of the printed substrate, under conditions of 60°C and 0.5
MPa. After the step of provisional bonding, the bumps of
the chip were registered on the Ni/Au-plated Cu circuit
20 printed substrate, and the chip was mounted on the laminated
film adhesive v. Subsequently, heat and pressure were
applied from above the chip under conditions of 180°C, 50
g/bump and 20 seconds to effect main bonding.
Connection resistance after the main bonding was 10 mQ
25 at maximum per bump and 2 mQ on the average, and insulation

resistance was 10° Q or above. These values did not change
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where the bunps of the chip were registered on the Ni / Au- pl ated Cu
circuit printed substrate (thickness: 0.8 20 nmm. Then, heat and
pressure were applied from above the chip under conditions of
180[err] C, 50 g/ bunp and 20 seconds to effect main bondin

Connection resistance after the main bonding was 18 nierr] PCf%%§P86%38q#un]

per bunp and garireg r¢onbinhw By efgesiend meHdwtemdnt26f reSid tARCeVAR
10[err] [err] or above. These values did not change even after
1, 000- cycl e tummaiceatsé of 4 ey omd - sfedle thsirmal shock test made at -55
40 made at -55 to 125[err]C, after a PCT (121[err]C, 2

atmospheric to 175 Hii®)a"PdE hade2FbhBO6, haadsakiterl AFY eind BseoRdgT
bat h i mersion for 10 seconds, showi ng good connecti on _
reliability. shdwing a geadploorthection relialyibitphenoxy resin and 100 g
of acrylic rubber (ol ecul ar wei ght: 850, 000) obtai ned by
copol ynerdzati on Exammiebililyl acrylate (40 parts), ethyl acrylate (30
parts), acrylonitrile (30 parts) and glycidyl nethacrylate (3 10
parts) were di ssolld&dgiof 3enpxy mesim aackidlegtal potlyifunctionalfépoxy
sol ution. Next, 350 g of liquid epoxy (epoxy equival ent weight:
resin (epoxy equivalent weight: 212) were dissolved in 1,083
g of ethyl acetate to obtain a 30% solution.
Next, 325 g of liquid epoxy (epoxy equivalent weight:
10 185) containing a microcapsular latent curing agent was
added to this solution, followed by stirring, where fused
silica (average particle diameter: 0.5 pm) in an amount of
20 parts by weight based on 100 parts by weight of the
adhesive resin composition and also 2% by volume of nickel
15 particles (diameter: 5 uym) were dispersed to obtain a film
coating fluid.

This film coating fluid was coated on a separator
(silicone-treated polyethylene terephthalate film:;
thickness: 40 uym) by means of a roll coater, followed by

20 drying at 100°C for 10 minutes to form an adhesive film w
(thickness: 25 uym) corresponding to the third adhesive layer.
This adhesive film w had a coefficient of thermal expansion
of 38 ppm at 30 to 100°C after curing, a glass transition
temperature of 153°C and a modulus of elasticity at 40°C of

25 3,000 MPa.

50 g of phenoxy resin and 100 g of acrylic rubber
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185) bohtaining a mcrocapsul ar latent curing agent was added to this
solution, followed by stirring, where fused 15 silica (average particle
dianeter: 0.5 [err]m in an anmount of ~ 60 parts by weight baseddon 100
parts by wei ght of the adhesi ve resin conposition was dispersed to
obtain a film coating fl uid. This fil m coatin§“¥{IR%8/ Q%02

coated on a YeFlét@larl@ei(ddit i CO5E; b0OI! b1 el hiiye be ploaraidt Pahetien
film thi ckness: 40 [err]n) by nmeans of a roll coater, followed by
drying at 10@frud€yioactglratut €460t pakes) aetitfesageyfliate W20 parts),
(thickness: 25 [err]m corresponding to the first adhesive |ayer. Thi s
adhesive fil morybonateide US®fparesy)i and glyddfielr e thdcey1ate0q 3vPa
after curing as neasured with a dynam c vi scoel asticity measuring

i nstrunment opamty) aemshdsiov@issolved in 500 g of ethyl acetate toddbtain
resin conposition fromwhich the fused silica was renoved. An
adhesive %i|l m r8q% hsoknédon .25 [err]m corresponding to t he second
adhesive layer was also forned in the same nmanner as the formation of
t he adhesive fil mNexkcepiotdhaf Widqyid Spoxyl (epoaly equivdliert paeilghltes
obtained by form ng Au | ayers on pol ystyrene cores (dianeter: 5
[err]m) wereldixheggrtaining a phicrochpshvd al shetentg colringe édgend sids ca.
The resul tant

added to this solution, followed by stirring, where fused
silica (average particle diameter: 0.5 um) in an amount of
10 20 parts by weight based on 100 parts by weight of the
adhesive resin composition and also 2% by volume of nickel
. particles (diameter: 5 ym) were dispersed to obtain a film
coating fluid.
This film coating fluid was coated on a separator
15 (silicone-treated polyethylene terephthalate film:
thickness: 40 um) by means of a roll coater, followed by
drying at 100°C for 10 minutes to form an adhesive film x
(thickness: 25 pum) corresponding to the fourth adhesive
layer. This adhesive film x had a coefficient of thermal
20 expansion of 60 ppm at 30 to 100°C after curing, a glass
transition temperature of 127°C and a modulus of elasticity
at 40°C of 1,400 MPa.
Next, the adhesive film w and adhesive film x thus
obtained were laminated to obtain a composite film,
25 laminated film adhesive y (thickness: 50 um).

Then, using this laminated film adhesive y, a chip
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adhesive filmn had a nodul us of el asticity at 40[err]C of 1,000

MPa.

10 Next, the adhesive filmmand adhesive filmn thus obt ai ned
were lam nated to obtain a conposite film | am nat ed fil m adhesive p.
Using this lamnated film adhesive p, a chip (10 nmx 10 mm

t hi ckness: 0.5 mm) with gol d bunps (area: 80 [err]mx BBCTéﬂﬁ?ﬁP@ﬂﬁh
space: 30 [eﬁﬂiﬁeheiﬁhhm x130 hﬁ|}¥ﬂﬂéﬁné9§ NGBS ) RUPS: %ﬁﬁﬁ)b
bonded to a Ni/Au plated circuit printed substrate in The nanner

shown bel ow.
of this
the N /Au-pl
[err]m thic

the separat ohe¢iagh £eekodumandubld rdt & mfcf:ﬁegc.i,
mm (first adhe5|ve | ayer), wher e t he bunps of the chip

adhesi ve fil

am nat ed f|

ArtaEipthated tcwréiedisuRtimtiea (8hBsitrad® 2&1ebeirdhe 20
kness: 0.8 nm at 80[eC and 10 kgf/cnferr] Thereafter,

(height mtaéhes. A i(-lgffbhﬁb@ (%E%w%@ghséﬁ&%a' ¥>efa>

wer e registeradd sitlowhebelow. Ni/Au-plated Cu circuit printed substrate

(t hi ckness:
t he chi
42

0.8 25 mm). Then, heat and pressure were applied from above
p undé@heoadhésdrve @filB0ke(EbGrtiD fibespvandadespcondsntie
effect mai n bondi ng. Connection resistance aft

the mai n bondiamimate8 ffidm Jadhesive y (size: 12 mm x 12 mm) was

10

15

20

25

provisionally bonded to the Ni/Au-plated Cu circuit printed
substrate with the adhesive film x's face set on the side
of the printed substrate, under conditidns of 60°C and 0.5
MPa. After the step of provisional bonding, the bumps of
the chip were registered on thé Ni/Au-plated Cu circuit
printed substrate, and the chip was mounted on the laminated
film adhesive y. Subsequently, heat and pressure were
applied from above the chip under conditions of 180°C, 50
g/bump and 20 seconds to effect main bonding.

Connection resistance after the main bonding was 10 mQ
at maximum per bump and 2 mQ on the average, and insulation
resistance was 10° Q or above. These values did not change
during continuous (ih situ) measurement of :esistance in
the course of a 1,000-cycle thermal shock test made at -55
to 125°C and a PCT made for 500 hours at 110°C and 85%RH,
showing good connection reliability.

Comparative Example 1

Using the laminated film adhesive v obtained in Example

10, a chip (size: 10 mm x 10 mm; thickness: 0.55 mm) with

50
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at‘nékihun1per bump and 1.5 nfe on the average, and insulation

resi stance was 108 [err] or above. These val ues did not change 5 even

after 1,000-cycle treatnent in a thermal shock test made at -55 to

125[err]C, after a PCT (121[err]C, 2 atnospheric pressure) made for
200 hours, and after 260[err]C sol der bath i mer si on f oFCHAYPSELOIRI?,

showi ng good g AMEGERBE (heidift i a9b! th) numb E&ﬁ”ﬂ'u : 184) was°?
g of phenoxy re5|n ang éSig%ﬁ acrylP%¥rubberu °r (ol ecu é% WE|g%t:

850, 000) obt ajdifdedyt60RONYAY-481408d Cu Ardui ¥l pramted eswd8tpartes) .
ethyl acrylate (30 parts), acrylonitrile (30 parts) and gl yci dyl

”Ethacry|ate(Eiedéko&érhéhgﬁﬂ*3thﬁﬁﬂ\ﬁﬁbéﬁrégg ﬁﬂ@bﬁﬁéﬁ@ ageBahf )t §n
obtain a 30% sol ution. Next, 325 g of liquid epoxy (epoxy

equi val ent wailghsame manhin) azoihaERafmpla TocereapiUuthat|,aiantheupregeagent
was added to this solution, followed by stirring, where fused 20
silica (aver ageperattire Bkanmpller, theSfhelr bif) the adhesuwvet £ofim t (thfrd
parts by weight based on 100 parts by wei ght of the adhesive resin
conposi tion watheakEperkaver() olft the dafminated fichmtddige$ivedv (size: 12
This filmcoating fluid was coated on a separator 25 (silicone-treated
pol yet hyl enemmepzdiz s htwasi et on thiehistlde ssf ﬂSe[prihrt)ed)ysumnsabé a
roll coater, followed by
Connection resistance after the main bondlng was 10 mQ
at maximum per bump and 2 mQ on the average, and insulation
10 resistance was 10° Q or above. However, these values
changed in the course of a 500-cycle thermal shock test made
at -55 to 125°C and a PCT made for 300 hours at 110°C and
85%RH, resulting in faulty electrical conduction.
Comparative Example 2
15 195 g of phenoxy resin and 130 g of polyfunctional epoxy
resin (epoxy equivalent weight: 212) were dissolved in 1,083
g of ethyl acetate to obtain a 30% solution.
Next, 325 g of liquid epoxy (epoxy equivalent weight:
185) containing a microcapsular latent curing agent was
20 added to this solution, followed by stirring, where 2% by
volume of nickel particles (diameter: 5 pm) was also
dispersed to obtain a film coating fluid.
This film coating fluid was coated on a separator
(silicone-treated polyethylene terephthalate film:
25 thickness: 40 um) by means of a roll coater, followed by

drying at 100°C for 10 minutes to form an adhesive film z

51



drying at 100[err]C for 10 minutes to forman adhesive filmg

(thickness: 25 [err]m corresponding to the first adhesive |ayer.

This adhesive filmq had a nodul us of elasticity at 40[err]C of 800
Mpa after curing as neasured with a dynam c 5 viscoelasticity neasuring
instrument on only an adhesive resin conposition from ¥R 28AL3§Ased

silica was I /VAfl.um thick. gﬁe 1‘&?effii%rz(hﬁg]%”%%%f€§ciéh"t] Bk

corresponding to t he seco sive layer was formed In

Sane Manner thermdf dRFahATR! I 48 Jfif @9%@/& oo Oaﬂ@fp&uish!ﬁb 2% by

10 volume of nickel particles (dianmetér: [err]m were dispersed

pl ace of the giafereraa8sefktildie Eétﬁﬁéré*th'x‘éa ofT he50°C andCauhicRitild¢hes! ve
filmr had a nodulus of elasticity at 40[ err] C of 800 Mra.

Next, the adkadsiéiti gatamboediasivesdol mpa.thus 15 obtained were
| am nated to obtain a conposite film | am nated fil m adhesive s.

Using this | am naNekt ) lus myesnie Eheaahhﬁwﬂﬁﬁsﬁﬂﬁm)z thus (dBPtahedl,0amm
thickness: 0.5 mm pad electrode: A; pad dianeter: 120 [err]m was
bonded to a Whiju-{pshzed T0 oimr cuil0 RA; phirtkatessbsOLr 86emur) twibtki godiat
of which N /Au-plated Cu bunmps (dianeter: 100 [err]m space: 50
[err]m hei gbumpld (esight:tB6 pm: thenhambelr bHEPumpO)18\e) evdorveded
whi ch was bonded in the manner as shown bel ow. First, the
adhesi ve fil or a( Ndd@n-pbiabedveul ajecuidf printed substrate (electrode
height: 20 um; substrate thickness: 0.8 mm) in the manner

10 as shown below.

First, the adhesive film z was provisionally bonded to
the Ni/Au-plated Cu circuit printed substrate under
conditions of 60°C and 0.5 MPa. After the step of
provisional bonding, the bumps of the chip were registered

15 on the Ni/Au-plated Cu circuit printed substrafe, and the
chip was mounted on the adhesive film z. Subsequently, heat
and pressure were applied from above the chip under
conditions of 180°C, 50 g/bump and 20 seconds to effect main
bonding.

20 Connection resistance after the main bonding was 10 mQ
at maximum per bump and 3 mQ on the average, and insulation
resistance was 10° Q or above. However, these values
changed after a 300-cycle thermal shock test made at -55
to 125°C and after 260°C solder bath immersion for 10 seconds,

25 resulting in faulty electrical conduction. As a result of

cross-sectional observation of the bonded portions,
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25'this laninated filmadhesive s (12 mmx 12 mm) was stuck  at
80[err] C and 10 kgf/cnferr], to the Ni/Au-plated Cu circuit printed

44 substrate on which Ni/Au-plated Cu bunps (dianeter: 10800)
[err]m space: 50 [err]m height: 15 [err]m the number of bunps:

wer e formed. Thereafter, the separator was peel ed, andP¢He/PORY 3609

was faced on ddinshel€ofl§ ofhadleeh¥8illel Bidin fafSitadetierace waxer) .,
where the bunps of the chip were registered on the Ni / Au- pl ated Cu

circuit priniothebedad 8onldpakramsers. the faulty e 1 E i bR lco@uoEESRUr €
were applied from above the chi p under conditions of 180C, 50 g/bunmp

and 20 secondxduxrred. effect main bonding. 10 Connection resistance
after the main bonding was 8 nQ at maxi mum per bunp and 4 nferr] on

the average, and icompatabilve Exangsistance was 10[err] Q or above. These
val ues di d not change even after 1,000-cycle treatnment in a thermnal

shock tess made qitof S5Sphenok3b[(mssik, antt arvm $@f (Adtyariid GuBber
at nrospheric 15 pressure) nade for 200 hours, and after 260[err] C sol der

bat h | mtercsliecniar 4eighdondds0 s000)ngbdatthednbgctopdlymerization
reliability. Exanpl e 10 195 g of phenoxy resin and 130
g of pol yfunofi indtykpasgyyvlate (40 parts), ethyl acrylate (20 parts),
acrylonitrile (30 parts) and glycidyl methacrylate (3
parts) were also dissolved in 500 g of ethyl acetate to obtain
10 a 30% solution.

Next, 350 g of liquid epoxy (epoxy equivalent weight:
185) containing a microcapsular latent curing agent was
added to this solution, followed by stirring, where 2% by
volume of nickel particles (diameter: 5 pum) was also

15 dispersed to obtain a film coating fluid.

This film coating fluid was coated on a separator
(silicone-treated polyethylene terephthalate film;
thickness: 40 ym) by means of a roll coater, followed by
drying at 100°C for 10 minutes to form an adhesive film o

20 of 25 pm thick. This adhesive film o had a coefficient of
thermal expansion of 60 ppm at 30 to 100°C after curing, a
glass transition temperature of 125°C and a modulus of
elasticity at 40°C of 1,000 MPa.

Next, using only the adhesive film o thus obtained, a

25 chip (size: 10 mm x 10 mm;:; thickness: 0.55 mm) with gold

bumps (height: 30 um; the number of bumps: 184) was bonded
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20" resin (epoxy equival ent weight: 212) were dissolved in 1,083 g of
ethyl acetate to obtain a 30% sol ution. Next, 325 g of liquid
epoxy (epoxy equival ent wei ght: 185) containing a mcrocapsul ar | atent
curing agent was added to this solution, followed by stirring, wher e
2% by 25 volume of nickel particles (diameter: 5 [err]m waBCH{iEF8/03609

di spersed to btaaANL Aadipraeeal cdchilldhit printed substrate (electrode
45 This filmcoating fluid was coated on a separator

(Si|iCone'tr%@fﬁh@?'Y@tFMEGQQbEQH%¥EfEﬂf@Enéqul0.8 mm } N £ KPS Smafiler
[err]m by neans of a roll coater, followed by drying at 100[err]C

for 10 m nut @ tshdwh nbanoxdhesive filmt 5 (thickness: 25 [err]m
corresponding to the third adhesive | ayer. This adhesive filmt had a

coefficient of therivdt pxle@ddiesive £2im4® wiinpHowlsiondalebbhGerf ko
curing, a glass transition tenperature of 150[err]C and a nodul us of

elasticity atth&O[NtsAG-pllated C, 6@fckBx prithted sub@tyaie phraexy resin
and 100 g of acrylic rubber (ol ecul ar wei ght: 850, 000) obtai ned by
copol ynmer i zaidoarditionsobfhg0oPc atid/|@l s MPE.paRETer @iy | sdepylodte (20
parts), ' acrylonitrile (30 parts) and glycidyl nethacrylate (3
parts) were @rsowikienaledondin@) ¢hef bainips ceft dtheet eltip oietre registered
on the Ni/Au-plated Cu circuit printed substrate, and the .
chip was mounted on the adhesive filma. Subsequently, heat
10 and pressure were applied from above the chip under
conditions of 180°C, 50 g/bump and 20 seconds to effect main
bonding.
Connection resistance after the main bonding was 10 mQ
at maximum per bump and 2 mQ2 on the average, and insulation
15 resistance was 10° Q or above. However, these values
changed during a high-temperature thermal shock test in a

30-cycle thermal shock test made at -55 to 125°C, so that

the electrical conduction became poor.

20 POSSIBILITY OF INDUSTRIAL APPLICATION
As described above, the present invention enables
production of circuit boards that may cause neither increase
in connection resistance at bonded portions nor separation
at adhesive layers and have greatly improved in connection

25 reliability.
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15 % 30% sol uti on. umm‘ 350 g of liquid epoxy (epoxy equival ent
wei ght : 185) c “‘o\{“‘ capsul ar latent curing agent was
added to this solut dwed by stirring, where 2% by vol une of

ni ckel particles (di amater 5 [err]m was also 20 dispersed to obtain a
film coating fl uid. This filmcoating fluid was cPHTddP3%/ 3609
separ at or (silicone-treated pol yetfdwhgne terephthalate film

t hi ckness: 40 [err]n) by nmeans of a roll coater, followed by dryi ng at
100[err]C for 10 minutes to forman adhesive filmu 25 (thickness: 25
[err]m corresponding to the fourth adhesive | ayer. This adhesive film

u had a coefficient of _t 4
expansi o of 70 ppm a@rlsg%trl{@%bgfe$ ln%l?r]ixflcult mFmbers witben 1s
transitiaon t rature of 125[err Can no of el |

40[ err] C %f % g 8 twadn ’J'If\%’if' H—&‘%ﬁ%‘éée\‘fefﬁ %%% a rFehsell\ijé
filmu thus 5 obtal ned were lamnated to obtain_a (i%rg:)osbte fil

| ami nat e f i FRASHKESTGB1E elifckhedss §(§1"[Je?9]?r‘?°h other el?ﬁeﬁrelfsﬁﬁﬁ'
this |am nated filmadhesive v, a chip (size: 10 mm x 10 mm

thi cknest 0istewrgosing dhe adhpsive beFW&%}htthBG [ & PR teREORRRRE of

bunps: 184) was bonded to a
5 the electrodes electrically in the direction of pressing;

6 said adhesive qomprising an adhesive resin

7 composition and an inorganic filler;

8 | said inorganic filler being contained in an amount
9 of from 10 to 200 parts by weight based on 100 parts by

10 weight of the adhesive resin composition.

1 2. An adhesive for bonding circuit members which is
2 to be put between circuit electrodes facing each other:;
3 said circuit electrodes facing each other being pressed
4 interposing the adhesive between them, to interconnect
5 the electrodes electrically in the direction of pressing:
6 said adhesive being in multi-layer constitution
7 having:;

8 a first adhesive layer comprising an adhesive resin
9 composition and an inorganic filler and containing the
10 inorganic filler in an amount of from 10 to 200 parts by

11 weight based on 100 parts by weight of the adhesive resin
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10" Ni/Au-plated Cu circuit printed sgme hei ght: 20
[err]m substrate thickness: 0.8 mm) in ﬂmlnm!m“ml“‘“?s shown bel ow.
First, the adhesive filmu (fourth adhesj this | am nated

filmadhesive v (size: 12 nmx 12 mm was* 15 ‘prdvi §iohally bonded to the

Ni / Au-plated Cu circuit printed substrate with the adhe?F_Vé*_“fﬂq/ﬁP?o%
face setjgn themsi ion;Ofdde printed substrate, under conditions o
60[err]Clgnd 0.55b§%tllv%g.' E\fter the step of provisional bonding, the bunps

of e chi r S Qn t ./ Au- cirguif . 20 .
printed ggbst raltoe\,@asﬁed‘ééf?ﬂ_l‘ei %ﬁlfl%%v\]/hqge r%or%ﬁ%\% oﬁg%ﬁg’%ﬁé%n%ltaggéfl‘%f FEr%ln
adhesi ve,y. Subsequent) heat_ and.pressure . wer applie rom above

t he chi plénde?o%gﬁgijt Jo?vfg 8 ﬁdﬂ%?‘?‘] én%ﬁedlen 7bunp and 20 seconds to
ef fect mai n bondi ng. Connection resistance after the main bonding

was 10 nferr] 25 at maxi num per bunp and 2 nierr] on the average, and

I nsul ation resi stance was 10[err] [err] or above. These values did not
change 3. An adhesive for bond@yng circuit membggsi Which is

continuous (in situ) measurement of resistance in the course of a

1, 000- cycke t¥eri@lP8hobleiwsennadizcatit 55lectrodes 125fdng @arll atRET;
made for 500 hours at 110[err] C and 85%RH, showi ng a good connecti on
reliabiliBy. said circuit electrodes facing each other being pressed

4 interposing the adhesive between them, to interconnect
5 the electrodes electrically in the direction of pressing;
6 said adhesive being in multi-layer constitution

7 having;

8 a first adhesive layer comprising an adhesive resin
9 composition and an inorganic filler and containing the
10 inorganic filler in an amount of from 10 to 200 parts by
11 weight based on 100 parts by weight of the adhesivé resin
12 composition; and
13 a second adhesive layer containing an adhesive resin
14 composition and having a modulus of elasticity of from

15 100 to 2,000 MPa at 40°C after curing.

1 4. An adhesive for bonding circuit members which is
2 to be put between circuit electrodes facing each other:
3 said circuit electrodes facing each other being pressed
4 interposing the adhesivé between them, to interconnect
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5 ° ° ‘Exanple 11 195 Wﬂd 130 g of
pol yfuncti onal epoxy resin (epox ‘\E“‘\m ‘/\%\‘g 212) wer e
di ssolved in 1,083 g of ethyl ac M‘\

x\/a

30% sol uti on.
Next, 325 g of |iquid epoxy (epoxy equi ent V\Wel ght: 10 185) containing a

m crocapsul ar latent curing agent was added to this sol HFT&TPng/BPFQ)%ved
by stirrigg, m&r@léé\?%des elséétfﬁc(ag‘ﬁ ?:,QPtB%r i ¢! @i@ﬁ%% r@sg;ng,

[err]m in an amount of parts wel ght based on 100 rts

vel ght of gt he 20803 dif %f@b”gﬁ?@?? n;m% 8RR VR DY SO 4T OF

ni ckel partlcsfes( re dispersedto obtain a film
coating fLui dc | m coatin qrﬁ s coated on a separator

(sili conel7t reate J‘I ?%y?@ e ?‘éréﬁﬁﬁ%ﬁ th| ckness:

err by neans of a ol]. coater Iovved b 20 dr at 100 err C for
ELO m]?ut e§ to forrﬁ%ﬂ\d SR Ml Ihrﬂ ng an 4YekAgss: 3/ L f]

corresponding to the third adhesive |ayer. Thi s adheS| ve f| | mw had a
coefficieft dfherBataeXp@agiosn of 20@fpBB/pEneat bed.aw abol &fr to AAETC -
curing, a glass transition tenperature of 153[err]C and a nodul us of

elasticit9 at2bpsr curHRg.25 3,000 MPa. 50 g of phenoxy resin
and 100 g of acrylic rubber ' 48

1 5. The adhesive for bonding circuit members
2 according to claim 4, which has an average coefficient
3 of thermal expansion of from 30 to 200 ppm/°C at 110 to

4 130°C after curing of the adhesive.

1 6. An adhesive for_bonding circuit members which is
2 to be put between circuit electrodes facing each other:;
3 said circuit electrodes facing each other being pressed
4 interposing the adhesive between them, to interconnect
5 the electrodes electrically in the direction of pPressing;
6 said adhesive being in multi-layer constitution

7 having a third adhesive layer and a fourth adhesive layer
8 which have physical properties different in vélue from

9 each other.

1 7. The adhesive for bonding circuit members

2 according to claim 6, wherein said first adhesive layer
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(rrfil écul ar wei ght: 850, 000) obtai ned by comol i/rrerl zation

but yl
acrylate (40 parts), ethyl acrylate ( I“lm l| " u Ilacryl Onltl’l | e (30
parts) and glycidyl nethacrylate (3 al so di ssol ved in 500

g of ethyl acetate to obtain 5 a 30%'sof ution. Next, 350 of
l'i qui d epoxy (epoxy equi val ent WEI ght : 185) cont ai ni ngl’ﬁT/JP‘m/0 609

mi cr ocapsyl arhéétfflﬁo&y\la.'u@o@ %icltg af %dcﬁfitngj %rﬁ‘oél'ftig(';h her

fol l owed by stirring, ere use average particle ter

0.5 [err] Ef) '{hgﬁ' t"ﬂ%%dﬂﬁ.uslgf gPaB%r P% a%f%gt?@gigg g? slg?dﬁ%é%ﬁnl&y

wei ght of the hesive resin conp n-an y VO

ni ckel a(irtlleglles (fil aneter: 5 [err]rr) were dispersed to obtain a film
coating f?w Ve La¥Rfs film coati ng fluid was coated on a separator
15 (silicone-treated polyethylene terephthalate film t hi ckness: 40
[err]m by neans of a roll coater, followed by drying at 100[err]C for

10 mnutes to forman adhesive filmx (thickness: 25 [err]m
correspondling to the fBaet RdrpeiVee for beaddng mizcadiesnembiensn x had a
coefficient of thermal 20 expansion of 60 ppmat 30 to 100[err]C after
curing, a2gl &gcording fxsialakmteapeheredn seil® feuril adées iveul ayeaf
elasticity at 40[err]C of 1,400 Mra. Next, the adhesive film
w and adh@si \rasiamedudoss of edbisdiinetityeo€ IFardmal @d to @bt MPa at
conposite film 25 |lamnated fil madhesive y (thickness: 50 [err]m.

Then, usiag t40°c |afteat edifihg.adhesive y, a chip

1 9. The adhesive for bonding circuit members

2 according to claim 6, wherein said third adhesive layer
3 has a coefficient of thermal expansion which is smaller
4 than the coefficient of thermal expansion of the fourth

5 adhesive laver.

1 10. The adhesive for bonding circuit members
2 according to claim 9, wherein said third adhesive layer

3 has a coefficient of thermal expansion at 30 to 100°C,

4 of from 20 to 70 ppm/°C.

1 11. The adhesive for bonding circuit members
2 according to claim 6, wherein said third adhesive layer
3 has a glass transition temperature which is higher than

4 the glass transition temperature of the fourth adhesive
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PCT/ JP98/ 03609 (size: 10 mm x 1o/nﬁr~rﬁrEEﬁE§§”’f with gold

bunps (height: 30 [err]m the nu “ﬁl“ 4) mas bonded to a
Ni / Au-pl ated Cu circuit prlnted subst ﬁl a\‘ ht: 20
[err]m substrate thickness: e manfer® 5 as shB / FRIABSR3609

The adhesgve fé&gkx (fourth adheS|ve Iayer) of this | am nated film
adhesive y (S|ze 12 mqmm x 12 nm) was provi sionally bonded to the
Ni / Au-plated Cu circuit printed substrate with the adhesive filmx's

face set on the side 10 of the printed substrate, under conditions of

60 C and 0.5 th | bonding, the b
of - he chip R e rERPsAdERSbN MOR PREGABY SHIGP Y Folepberd” TS

printed s bstrate and the chip was nmounted on the | am nated film
adhesi ve ?. &%ﬂ93F°rﬁ%ﬂgﬁnﬁlprﬂ§§EQ§4wﬁ%ﬁdlﬁhlgﬁppﬁﬁfq?Bﬁ]éBU@?
the chip under condltlons of 180[err]C, 50 . g/ bunp and 20 seconds to
effect madn Bvadli Agglass transphhest itempersaduae cofif 10 heommabomendi ng
was 10 nferr] at maxi mum per bunp and 2 nQ on the average, and

I nsul ati on resi stance was 108 Q or above. These val ues did not change
20 during continuous (in situ) neasurenent of resistance in t he

course ofla 1, 000-k3cl eTheeatlieshvek fiest bomdeirag eircuit members
2 according to any one of claims 7, 9 or 11, wherein at least
3 one layer of said third and fourth adhesive layers
4 contains;
5 the adhesive resin composition; and
6 the inorganic filler in an amount of from 10 to 200
7 parts by weight based on 100 parts by weight of the

8 adhesive resin composition.

1 14. The adhesive for bonding circuit members
2 according to any one of claims 1, 2, 3, 4 or 13, wherein
3‘ said inorganic filler has an average particle diameter

4 of 3 pym or smaller.

1 15. The adhesive for bonding circuit members
2 according to any one of claims 1 to 14, comprising
3 conductive particles in an amount of from 0.1 to 30 parts

4 by volume based on 100 parts by volume of the adhesive

_
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to 125[err]C and a PCT made for 500 hours at—++6fert]C and 859%&RH,

showi ng good connection reliability. nadp ve Exanple 1 25
Using the lam nated fil madhesive v obt \‘Miﬁgﬁ%ﬂm 10, a chip
(size: 10 mm x 10 nm thickness: 0.55 moos ¥

50 gol d bunps (height: 30 [err]m the nunber BETHIRP§L9360M)
was bo s 10 ' |l ated Cu circuit printed substrate
(electrod% hei g %% fgnﬁkér Eﬁngtbstrate thi ckness: 0.8 nm in t he
same manner as in Exanple 10 except that, in the present 5 Conparative
Exampl e, the face of the adhesive filmt (third adhesi ve | ayer) of

the | am nated fil dhesj ve v_ (size: nmx 12 . was set on the
side of the printed sub filfaalaéi.hesu’e Yor Cﬁﬂﬁgétl}%nc?'é'g’i]%t%n?@mg’ﬁ%ﬁ t he
mai n bondi ng was 10 .n{ err% at maxi rrumfer bump and 2 nferr] on the
aver age, 4and 39RFaiinch tQ0an¥e9Re affe GkR1ME8 Yer?] 8r dbovi3 Omovkder,
t hese val ues changed in the course of a 500-cycle thermal shock test
made 3at cOmprdsing aondughd e pAArhhgd svhaobngoar tazgem Geerigeand
85%RH, resulting in faulty electrical conduction. Conmparative
Exanpl e 24 1Pparticled@ipmetpretitvan ridse mwuedads) ppwot ipdleydirmme beal of
epoxy resin (epoxy equival ent weight: 212) were dissolved in 1,083
5 said inorganic filler, in an amount of from 0.1 to 30 parts
6 by volume based on 100 parts by volume of the adhesive

7 resin composition.

1 17. The adhesive for bonding circuit members
2 accérding to any one of claims 1 to 16, which has a modulus

3 of elasticity of from 30 to 2,000 MPa at 40°C after the

4 curing of the adhesive resin composition.

1 18. The film adhesive for bonding circuits
2 according to any one of claims 1 to 17, wherein said
3 adhesive resin composition contains an epoxy resin and

4 a latent curing agent.

1 19. The adhesive for bonding circuit members
2 according to any one of claims 1 to 18, wherein said
3 adhesive resin composition contains an epoxy resin, an

4 acrylic rubber and a latent curing agent.

_,/_/
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g of et hyl acetate to obtain a 30% sol utioH Next, 325 g of

| i qui d epoxy (epoxy equival ent wei ght: !&Hﬁ lll&m“m!'"lmea m cr ocapsul ar
d by stirring

| atent curing agent was 20 added to this
where 2% by vol une of nickel particles (dianmeter: 5 [er Hl:n)
di spersed to obtain a filmcoating fluid. This fil 'on&’t%ﬁeﬁwshl d

was coat eg on a separ at'?fx aldr%é%ijv' Cans L a ré?%!%ﬂ.@”ﬁeﬁﬁf@ﬁﬁ“ hal at e

film 257t hi ckness: coater, followed by

dry| ng at_100] e”]:gflfr% grm nuj[t'ﬁ;s éo %‘ﬁéeﬁg gfis{}’gf‘?vg Ehh LublSTicient

of t her mal expanS|on of 45 t 30 to 100 C aft rin a

gl ass tradsi (GOt EdMFerat gL Frdy go?é T $h8v® H} oféctle N gst icity
at 40[err]C of 2,600 Mra. 5 Next, using only the adheswe filmz

t hus obtai ned, a chip (size: 10 mmx 10 nm thickness: 0.55 nm wth
gol d bunps (height: 30 [err]m the nunber of bunps: 184) was bonded
to a Ni/Al-plated ZU.ci Thei tagheaive siost bandingeedrggelt memhargnt: 20
[err]m substrate thickness: 0.8 nm in the manner 10 as shown bel ow.
First, the adhesovdifid ma ams quewafickaing boneledP t o’hich has the form

3 of a film.

1 22. A circuit board comprising;

2 a first circuit member having a first connecting
3 terminal; and

4 a second circuit member having a second connecting
5 terminal; ,

6 said first connecting terminal and the second

7 connecting terminal being disposed facing each other, and
8 an adhesive being put between the first connecting

9 terminal and the second connecting terminal which are
10 disposed facing each other; and

11 said first connecting terminal and the second

12 connecting terminal disposed facing each other being

13 electrically interconnected by pressing:;

14 said adhesive being the adhesive for bonding circuit

15 members according to any one of claims 1 to 21,
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the Nf/Au-plated Cu circuit printed subst ondi tions of
60[err]C and 0.5 MPa. After the step of “m‘“m“mlmlwgmbond, ng, the
bunps of the chip were registered 15 on ¥hec NY Adt-plateéd Cu circuit
printed substrate, and the chip was nmounted on the adhesive film z.
Subsequent |y, heat and pressure were applied from abovePEREIEN/B36Mer
conditions of 180[.err] 0 a S Qnﬂﬁ eff ec |

bondi ng. i20 f%:bngg%?i oc’ﬁ‘{{r‘)(gglggt aq%%:%]p%f tS%r t %Eﬁgi rgcﬁo%l%ilg%gpm%azs 10
nerr] at. maxi,mum per bunp and 3 nferr] on the average, and insulation
resi stancé waPeH8Y%rr] or above. However, these val ues changed after
- a 300-cycle thermal shock test nade, at -55 . to 125%err.C and ait r

260[ err] C3sol der BRRhG FhESS 6TV 4 LRREAGLS 2B N EIF Fg 5 3?”11”39

el ectrical conduction. As a result of cross-sectional observation of
t he bonded ptebsfkgate; 52

separation of the adhesive filmat its interface was Observed at sone
part wher8& the fawajdesesandgirendicmember is arQ¥gagic insulating
Conpar ati ve Exanple 3 5 50 g of phenoxy resin and 100 g of acrylic
rubber 6 <ubbéadtae; wei ght: 850, 000) obtained by copol ynerization

7 said adhesive is the adhesive for bonding circuit
8 members according to claim 2 or 3; and
9 at least any of said first adhesive layer stands

10 adhered on the side of said first circuit member.

1 24. The circuit board according to claim 22,

2 wherein;

3 said first circuit member is an inorganic insulating
4 substrate;

5 said second circuit member is an organic insulating
6 substrate;

7 said adhesive is the adhesive for bonding circuit
8 members according to any one of claims 7 to 13; and

9 at least any of said third adhesive layer stands

10 adhered on the side of said first circuit member.

1 25. The circuit board according to claim 23 or 24,

2 wherein;
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ofﬁbﬁtyi acrylate (40 parts), ethyl acrylate 20
acrylonitrile (30 parts) and glycidyl \“ﬂmm\ ﬁi\i\! parts) were
al so dissolved in 500 g of ethyl acetat *a 30% sol ution.

Next, 350 g of liquid epoxy (epoxy eqU|va1ent wei ght : 185) contai ni ng

a microcapsul ar latent curing agent was added to this sBFiAIP8A/03609

followed by sti rr'ggl V‘@EE‘%@%%cuéltsg\g?Asﬁ’%fto . | gkfli PR ALT S chip.

(dlaneter 5 [err] was al so tain a filmcoating
fluid. This filmcoating fluid was coated on a separator
(silicone treated polyethylene terephthalate film t hi ckness:

16 mnbtel To forMGn ARBERRETT|FoR BPApPiag [%r?f?%%‘%rﬁtb%%f”] c o

adhesive filma had a coeff|C|ent of t hermal expansi on of 60 ppmat 30
to 100[ er?] CSAMRFigdMchgthg stepg  9fs transition tenperature of 125[err]C
and a nodul us of . elqst|C|t¥ at 40[err]C of 1,000 MPa. Next ,
using onl¥ the adkesIR@SHANIN Frﬁt?totﬁhFﬁBd-t MmepBeanhiGPMRriged ofindR 10
mm thickness: 0.55 nmm with gold nps (height: 30 [err]m the nunber
of bunps:4184nakrgapdidebnsulating substrate, having a figst
to a Ni/Au-plated Cu circuit printed substrate (el ectrode

5 connecting terminal, and a second circuit member

6 comprised of an organic insulating substrate, having a

7 second connecting terminal, in such a way that the first

8 connecting terminal and the second connecting terminal

9 face each other;

10 said circuit members being so disposed that the

11 adhesive for bonding circuit members according to claim

12 2 or 3 is put between said first connecting terminal and

13 said second connecting terminal which have been disposed

14 facing each other, in such a way that said first adhesive

15 layer is on the side of said first circuit member; and

16 pressing the resultant circuit members to

17 electrically interconnect said first connecting terminal

18 and said second connecting terminal disposed facing each

19 other.

27. A process for producing a circuit board,

comprising the steps of:
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het ght =20 [err]m substrate thi ckness i n the manner as

shown bel ow. First, the adhe @”nﬁﬂ mamrow sional ly bonded
to 5 the Ni/Au-plated Cu circuit pr| nder condi tions
of 600C and 0.5 MPa. After the step of pr ovi & ohal bondi ng, the bunps

of the chip were registered on the Ni/Au-plated Cu ci rc‘tﬁ"f“ﬁ??hqwg
substrate, and th?ils s‘iﬁgo é"’aflggttntce:‘.jré?ﬂitth‘?n%ﬂ?8§' ‘{ﬁgﬁ%k%%d an

Subsequently, heat pressure were applie rom above th |p under

condi ti ons of, 180 L a nd f

bondi ng. 10 orég ernelclf %argégf%tgﬁg %rg "t élt"(r)rlratlzF onci" ng was 10 nQ
at maxi mum per Qn t.he av rage and i nsul at |, resi stance
was 10[err] f’é’rnrr] rT%Flé'l‘t?ov"e LR er anfh & S9GP LS Circu&%a ba Gring a

hi gh-tenperature thermal shock test in a 30-cycl e ther rral shock test
made at -55 COMBPEiEpd ©f AniAxganic %H%uéaéb’tﬁlgcﬁlub&ﬁﬁ%?v ﬁ‘adé’c%ﬁea
poor . 20 PGCSSI Bl LI TY OF | NDUSTRI AL APPLI CATI ON

descri bed ab§RSORACPRESGHRINGVEArMIMahablRsSuch apy¥ayuehiadn e cﬁ#’éﬁFt
boards that may cause neither increase i n connection resistance at

bonded porti cennectiggrtermhinal and bbResieaondyepsngnt hage tgmmmingl
I nproved in connection 25 reliability.
54 face each other;

said circuit members being so disposed that the
adhesive for bonding circuit members according to any one
of claims 7 to 13 is put between said first connecting
terminal and said second connecting terminal which have
been disposed facing each other, in such a way that said
third adhesive layer is on the side of said first circuit
member; and

pressing thé resultant circuit members to
electricallyinterconnectsaidfirstconnectingterminal
and said second connecting terminal disposed facing each

other.
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1 = *" *1. An adhesive for bonding circuit menbers which is 2 to be put
between circuit electrodes facing each other; said 3 circuit electrodes
facing each other being pressed 4 interposing the adhesive between
them to interconnect the 5 electrodes electrically in the dlrectl n_of
pressing; 6 sai d adhesi ve conprising an adhesive re5|ﬁc3 B?f%%
7 and an insulative inorganic filler; ag&pracT Said insulative |norgan|c
filler being contained in an 9 amount of from 10 to 200 parts by wei ght
based on 100 parts 10 by weight of the adhesive resin conposition. 1
2. An adhesive for bonding circuit nmenbers mhich IS 2 to be put between

circuit electrodes, faci each oth ald C I rs 1.Ng
each other Dbei n} %1%%5 gé’?‘pdz I%%e a{ﬁﬁggl&l@eg gghl%? %%;E%tf"
i nterconnect the electrode elect |ca in.the direction of res n
6 sai d °%ﬂﬂe§9v@ cl}éﬁcﬁbl% RoAx éﬁ}e‘%&ﬁs‘iﬂ% grunecH f}Pn%&‘egB
a first adhesive | ayer co ri sing an adheS|ve resin 9 osition and
an insul ati VRLeFRFAARF cO fFPPegwoa-n(Pn@LOc°EG|"i‘t1éHﬁ‘ﬂgaPh€ e yesin

inorganic filler in an anmount of
composition and an inorganic filler being contained in

5 an amount of 10 to 200 parts by weight of 100 parts by

weight of the adhesive resin composition.
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11 —“from 10 to 200 parts by wei ght based on 100 parts by weight 12 of the

adhesi ve resin conposition; and 13 a second adhesi ve | ayer
cont ai ni ng an adhesive resin 14 conposition as a chief
i ngredi ent . 1 3. An adhesive for bonding circuit nmenbers which is

2 to be put between circuit electrodes facing each other; said 3 circuit
el ectrodes facing each other being pressed 4 interposing the
adhesi ve between them to interconnect theg 5 electrodes electrically in
the direction of pressing; 6 said adhesive being in multi-Iayer
constitution 7 having;, 8 a first adhesi ve | ayer conprising an
adhesive resin 9 conposition and FIGUI tive inorganic filler and
10 containing the insulative inorganic'f ertin an anount of 11 from 10
to 200 parts by wei ght based on 100 parts by weight 12 of the adhesive

resin conmposition; and 13 al€kcond adhesive | ayer containing an
adhesive resin 14 conposition angd having a nodul us of elasticit Qf from
100 15 to 2,000 MPa A0l errJCafter curiqgT 1 4. An adhesive
for bonding circuit nmenpers which is 34
32 31
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2 to be put between circuit electrodes facing each other; said 3 «circuit
el ectrodes facing each other being pressed 4 interposing the

adhesi ve bet ween ;?izmluﬁ IMVRSENTAN o Scnesi ve comprising g ;Jaag'zj,g;;;
Sal

resin conposition *and ah |msu1av|ve inorganic filler,
adhesi ve havi ng an average coefficient cliainy mal 56 9 expansion
of 200 ppnm[err]C or below at 110 to 130[eC after curing. 1 5. The

adhesive for bonding circuit menbers according 2 to claim4, which has an
average coefficient of thermal 3 expansion of from30 to 200 ppni[err]C or
bel ow at 110 to 130] ear] GdHegitrer four bohdindg heiadhdti wemberd which s An
adhesive for bonding circuit nmenbers which is 2 to be put between circuit
el ectrodes faw beg patibetween shrduil electirodelsefhcdars ehathi agheachsatiider
being pressed 4 interposing the adhesive between them to interconnect the
5 el ectrodles cimmtitcakllgctrddes di factingn @&fagh essthgr ®eing predsed
adhesive being in nmulti-layer constitution having 7 a third adhesive |ayer
and a foudth jadbespeosihgythewhdbesile hatwedty diloeth, proparteesodnbicdr ¢he i n
val ue from each ot her.

5 electrodes electrically in the direction of pressing:

6 said adhesive comprising an adhesive resin composition

7 and an insulative inorganic filler;

8 said insulative inorganic filler being contained in an

9 amount of from 10 to 200 parts by weight based on 100 parts

10 by weight of the adhesive resin composition.

1 2. An adhesive for bonding circuit members which is

2 to be put between circuit electrodes facing each other:; said

3 circuit electrodes facing each other being pressed
- 4 interposing the adhesive between them, to interconnect the

5 electrodes electrically in the direction of pressing;

6 said adhesive being in multi-layer constitution

7 having;

8 a first adhesive layer comprising an adhesive resin

9 composition and an insulative inorganic filler and
10 containing the insulative inorganic filler in an amount of
11 from 10 to 200 parts by weight based on 100 parts by weight
12 of the adhesive resin composition; and

13 a second adhesive layer containing an adhesive resin
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T 7. The adhesive for It menbers according 2 to claim
6, wherein said third (fmn “@\ﬁ% gemwsyer has 3 a nodul us of
elasticity after curing er*than 4 the nodul us of el asticity
after curing of said fourth “5 (second) adhesi ve | ayer. 2 5
adhesive for bonding circuit nenbers according 2 to clai mI?CT/\IWI’@P P3P%ai d
fourth aﬂ?eS' PEVLL1BAS o DA YES §ng&fe@.i@§tl city of from100 to 2,000
MPa at 40 err after curing. . The adhesive for

bondi ngcircui t rrenbers according 2 to cI aim 6, wher ein said third adhesive
| ayer has a 3 coefficient of thermal expansion which is smaller than the

4 coefficient of therngn LWessvenrelr Pendngtbinrdhes wembetfy@hich ik

10. The adhesive for bonding circuit menbers 2 according to claim
9, whereip saidglbehpht peibwsbnecidyan thesecd rodueFhiciimntach bhbersl said
expansion at 30 to 100[err]C, of from 4 20 to 70 ppm[err]C 1 11.

The adhesi veif@iitbosdiertradésui Facimrperesack asthedi nddimg| aprebsed
wherein said third adhesive | ayer has
4 interposing the adhesive between them, to interconnect the
5 electrodes electrically in the direction of pressing;
6 said adhesive being in multi-layer constitution
7 having:;
8 a first adhesive layer comprising an adhesive resin
9 composition and an insulative inorganic filler and
10 containing the insulative inorganic filler in én amount of
11 from 10 to 200 parts by weight based on 100 parts by weight
12 of the adhesive resin composition; and
13 a second adhesive layer containing an adhesive resin

14 composition and having a modulus of elasticity of from 100

15 to 2,000 MPa at 40°C after curing.

1 4. An adhesive for bonding circuit members which is
2 to be put between circuit electrbdes facing each other; said
3 circuit electrodes facing each other being pressed
4 interposing the adhesive between them, to interconnect the
5 electrodes electrically in the direction of pressing:

6 said adhes'ive comprising an adhesive resin composition
7 and an insulative inorganic filler,

8 said adhesive having an average coefficient of thermal
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'3 a glass transition tiER ml HL| s higher than the 4 glass
transition tenperatur m[lmmﬁ” I‘lﬁ hesive | ayer. 1 12 The
adhesive for bonding *citcdit™ ndnbetrs 2 according to claim 11 wher ei n

said third adhesive layer 3 has a glass transition tenperature o
120[ err] C or above. 1 13. The adhesive for bond??E{JR?F/B%ﬁqg

menbers ¢ acGeiah §oh LB PPPmY A UBLOW at 2iolfo 1\&1%%&@& é@f‘ihﬁe

one layer of said third and fourth adhesive layers contai ns;
adhesive resin conposition; and 5 the insul ative |norgan|c filler in
an anount of from 6 10 to 200 parts by wei ght based on 100 parts by wei ght

of 158 5. The adhs Bed F0w & JiPing QAMASi t idmberslaccordifg
The adhesive for bonding circuit nenbers 2 according to any one of

clains 1,22, tb dlaimld, wieieéhnhas &fmidvepadgeatdowffioigani of i thermhds
an average particle 4 dianeter of 3 [err]mor smaller.
3 expansion of from 30 to 200 ppm/°C or below at 110 to 130°C

4 after curing of the adhesive.

1 6. An adhesive for bonding circuit members which is
2 to be put between circuit electrodes facing each other; said
3 circuit electrodes facing each other being pressed
4 1interposing the adhesive between them, to interconnect the
5 electrodes electrically in the direction of pressing;

6 said adhesive being in multi-layer constitution having
7 a third adhesive layer and a fourth adhesive layer which

8 have physical properties different in value from each other.

1 7. The adhesive for bonding circuit members according
2 to claim 6, wherein said third (first) adhesive layer has
3 a modulus of elasticity after curing which is higher than
4 the modulus of elasticity after curing of said fourth

5 (second) adhesive layer.

1 8. The adhesive for bonding circuit members according
2 to claim 7, wherein said fourth adhesive layer has a modulus

.3 of elasticity of from 100 to 2,000 MPa at 40°C after curing.
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1 15. The adhesiv rbonding circuit nenbers 2 according to
any one of clainms 1 to 14jlﬂhmm1'mqlluﬂmgctive 3 particles in an anount
of fromO0.1 to 30 parts by .WOF on 100 parts by volune of the
adhesive resin 5 conposition. 1 % *1e. The adhesivg ?ij' gggy ng
circuit nenbers 2 accordingto anyoneofclainsl, 2,3,4, 130 Y @85@ I ng

3 conducjive partg cl emdAdHEE Bré e bonEl g & Redli € InfemBerdi écebedinigan
the average particle dianmeter of said 5 insulative inorganic filler, in

an anount20f g 0@1Giknt @, 6whddclad t $a1)d Vehurd baged«ivd 0Qppet s s a
volume of the 7 adhesive resin conposition. 1 17. The adhesive

for bondgng cddfE£itientesiEetherhalaeXPatisiloh owhighoDe shatllarmihhn ahss,
whi ch has a nodulus 3 of elasticity of from30 to 2,000 MPa at 40[err]C
after thescurdowffiiciahtt ef athesined reespanshoposifl itive fourth adhesiveb9
1 18. The fil madhesive for bonding circuits according 2 to any one
of clains51 tlmyexr.wherein said adhesive resin

1 10. The adhesive for bonding c¢ircuit members
2 according to claim 9, wherein said third adhesive layer has
3 a coefficient of thermal expansion at 30 to 100°C, of from

4 20 to 70 ppm/°C.

1 11. The adhesive for bonding circuit members
2 according to claim 6, wherein said third adhesive layer has
3 a glass transition temperature which is higher than the

4 glass transition temperature' of the fourth adhesive layer.

1 12. The adhesive for bonding circuit members
2 according to claim 11, wherein said third adhesive layer

3 has a glass transition temperature of 120°C or above.

1 13. The adhesive for bonding circuit members
2 according to any one of claims 7, 9 or 11, wherein at least
3 one layer of said third and fourth adhesive layers contains;
4 the adhesive resin composition; and

5 the ;.nmlgj;;l.le inorganic filler in an amount of from

6 10 to 200 parts by weight based on 100 parts by weight of
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3 conp05|t|on contains an epoxy resin and ur|ng 4 agent. 1
19. The adhesive for bonding \lﬁ \M‘ i‘ﬁ 2 according to any one
of claims 1 to 18, wherein said adhgu‘ conp05|t|on cont ai ns an
epoxy resin, an acrylic rubber 4 and a 9 atent curing agent.

The adhesive for bonding circuit menbers 2 according th%fif%ﬁ/fﬁaog
wher el n_s3i d B¢ YhaReBURE 0T AbBRpob A Lhirel dyl ether group in the

nol ecul e. If\'l hesive for bonding circuit nenbers 2
according to any one of cl ai s 1 to 20, which has the form 3 of a film

1 22. Acircuit board conprising; 2 a first circuit menber
having-a first comgctingrhe tgafkeRakie anfbr 4 bondifgsexANftwi t Cumbmbdzer
having a second connecting 5 ternminal; 6 said first connecting

ternminal and $866PdiagNNertdig oret alfmdlealdi)sl Dg di,spgsed d;mcidg whelrein
ot her, and an adhesive 8 being put between the first connecting term nal
and the 3 said ifi8ulative inorganic filler has an average particle

4 diameter of 3 pym or smaller.

1 15. The adhesive for bonding circuit members
2 according to any one of claims 1 to 14, comprising conductive
3 particles in an amount of from 0.1 to 30 parts by volume
4 based on 100 parts by volume of the adhesive resin

5 composition.

1 1l6. The adhesive for bonding circuit members
2 according to any one of claims 1, 2, 3, 4, 13 or 14, comprising
3 conductive particles having a larger average particle
4 diameter than the average particle diameter of said
5 Jinsulative inorganic filler, in an amount of from 0.1 to
6 30 parts by volume based on 100 parts by wvolume of the

7 adhesive resin composition.

1 17. The adhesive for bonding circuit members
2 according to any'one of claims 1 to 16, which has a modulus

3 of elasticity of from 30 to 2,000 MPa at 40°C after the curing

4 of the adhesive resin composition.
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11 said first connecting term nal a ing 12 termna
di sposed facing each other being electrl mnt%rconnected by
pressing; 14 sai d adhesi ve being the adhe3| ve for bondj ng Y
menbers according to any one of clains 1 to 21. 237¢ "I‘ﬁ;egsg ?éwt

board accerding to &l aifhe2si ¥C4€hB8s1ve for b&@ldirfg ISir®aitsi dcosmadng s
an inorganic insulating 3 substrate; 4 said second circuit menber is

an Organ'ﬁ"F%“éﬂ*”gne5o%U@¥diﬁéfl # 17, whtdedtihediM® ddhébstvadiresive
for bonding circuli 7 menbers according to claim2 or 3; and 8 at

| east anyzof s@hfobitiordbestienkaysi &pergs redfial eand9aondtenti dardng
said first circurt nmenber. 1 24. The circuit board according to
claim 22, gwheggbit. 2 said first circuit nmenber is an inorganic
insulating 3 substrate; 4 said second circuit nenber is an organic
Insulating 5 substrate; 6 sai d adhesive is the adhesive for bonding
circuit

9. second connecting term nal which ar@ﬁ ach 10 ot her; and

1 | 19. The adhesive for bonding circuit members
2 according to any one of claims 1 to 18, wherein said adhesive
3 resin composition contains an epoxy resin, an acrylic rubber

4 and a latent curing agent.

1 20. The adhesive for bonding circuit members
2 according to claim 19, wherein said acrylic rubber contains

3 a glycidyl ether group in the molecule.

1 21. The adhesive for bonding circuit members
2 according to any one of claims 1 to 20, which has the form

3 of a £ilm.

1 22. A circuit board comprising;

-2 a first circuit member having a first connecting
3 terminal; and
4 a second circuit member having a second connecting
5 terminal;
6 said first connecting terminal and second connecting
7 terminal being disposed facing each other, and an adhesive

8 ©being put between the first connecting terminal and the
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7 ménbers accor di ng to any one of clains 7 to J"“\ \ﬂ“\B at | east any
! 9 on

of said third adhesive | ayer stands adh “‘“ﬂ% t he side of
said first circuit nmenber. “\ Cust board according to

claim23 or 24, 2 wherein; 3 sal d*flcrst circuit nenber ?
sem conductor chi p. 1 26. A process for produci ﬁﬁT P98/ PR

board, 24 6ﬁ§n8053%d¥fﬂﬁ‘ﬂgrm1§al whiéhSRes M spdséeat £6LAqY each
menber corrprl sed o I norgani ¢ i nsul ating substrate, having a first

connectipg S +h&FM Balg and a second circuit nmember conprised of an 6
organi c 1 nsul ating substrate, having a second connecting 7 termnal, in

such a wpy that thea{4rsirseneeaindttig teahindl and e s1B@ 0OBdnnerdaig ng
term nal face each other; 9 said circuit nmenbers being so di sposed

that the;210 tasmefinte d:Dépbﬁ@di NEa€inguidadiEnbehemcbeidigngelectirdicaldly 11
or 3 is put between said first connecting termnal and said 12 second

connecti mg teimt8atowhiedtedvieybpeesdivppsed facing 13 - each other, in
such a way that said first adhesive layer 14 is on the side of said first
circuit manber; anglaid adhesive being the adhesive for bonding circuit

15 members according to any one of claims 1 to 21.

1 23. The circuit board according to claim 22, wherein;
2 said first circuit member is an inorganic insuiating
3 substrate;

4 said second circuit member is an organic insulating
5 substrate;

6 said adhesive is the adhesive for bonding circuit
7 members according to claim 2 or 3; and

8 at least any of said first adhesive layer stands adhered

9 on the side of said first circuit member.

1 24. The circuit board according to claim 22, wherein;
2 said first circuit member is an inorganic insulating
3 substrate;
4 | said second circuit member is an organic insulating
5 substrate;

6 said adhesive is the adhesive for bonding circuit
7 members according to any one of claims 7 to 13; and

8 at least any of said third adhesive layer stands adhered
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15 - pressing the resultant Ciretit—TERbers to electrically 16

I nterconnect said first connecting ‘“% nd 17 connecting
term nal disposed facing each ot heﬂl‘i‘g m“‘m\ A process for
producing a circuit board, 2 co t Me §teps of ; 62
PCT/ JP98/ 03609 3 di sposing a first CIrCUIt menber conpPFEEISH 03809 4

| norgant ool NSt AARISHRS IR Lo 1 BAKNNG A diFehy ORRRBINO. S Lerminal, and

a second &irciit organi ¢ 1 nsul ating substrate

having a second connecting 7 termnal, in such a way that the first
connecting termnal 8 and the second connecting ternmnal face each other;
9  sapdci I’CUI m%éscggdﬁﬁ%@éfﬁoﬁ%éfﬂn hgo 4 aiaklhesi ve foar,
bondi ng circuit ers according to any one of clainms 7 or 13 is put

bet ween sg(jiﬁégélﬁonnectlng 12 termnal and said second connecting
term nal I C ave been 13 disposed facing each other, in such a way

that saidzthird Ig4548deesisve dAy@hitSmembdie 54 dg QBmS.@lcﬁdudﬁﬁberh(ily t
menber; 15 and 16 _pressing the resultant circuit nenbers to

electrlcally 17 interconnect said first connecting terninal and second

1 26. A . process for producing a circuit board,

2 comprising the steps of;

3 disposing a first circuit member comprised of an

4 inorganic insulating substrate, having a first connecting

5 terminal, and a second circuit member comprised of an

6 organic insulating substrate, having a second connecting

7 terminal, in such a way that the first connecting terminal

8 and the second connecting terminal face each other;

9 said circuit members being so disposed that the
10 adhesive for bonding circuit iﬂembers according to claim 2
11 or 3 is put between said first connecting terminal and said
12 second connecting terminal which have been disposed facing
13 each other, in such a way that said first adhesive layer
14 is on the éide of said first circuit member; and
15 pressing the resultant circuit members to electrically
16 interconnect said first connecting terminal and second

17 conhecting terminal disposed facing each other.

1 27. A process for producing a circuit board,

2 comprising the steps of;
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18 -connecting term nal disposed facing each other.

PCT/ JP98/ 03609 di Sposing a first \ﬂ||||m\|u||INN|a“||anprised of an

i norgani ¢ insulating substrate, having ac¢fikst" condecting ternminal, and a
second circuit menber conprised of an organic insulating suBST/ER98/0RERA ng

a second_connect |<£%%é§£gh al !ﬂIS%Jgh ﬁfg?di# hafer fig{ﬁﬁepﬁfggaecgf pgm

t erm nal And the St cofnecting termn ace eac _ _sai

Cenoor s TRIochobBhAten RSy pbe 8ot 1o e sentind

Connectlng terminal, and a second circuit member comprised of an
6 organic insulating substrate, having a second connecting
7 terminal, in such a way that the first connecting terminal
8 and the second connecting terminal face each other;
9 said circuit members being so disposed that the
10 adhesive for bonding circuit members according to any one
11 of claims 7 or 13 is put between said first connecting
12 terminal and said second connecting terminal which have been
13 disposed facing each other, in such a way that said third
14 adhesive layer is on the side of said first circuit member;
15 and
16 pressing the resultant circuit members to electrically

17 interconnect said first connecting terminal and second

18 connecting terminal disposed facing each other.
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term nal and said second connecting term nal which have been disposed
facing each other, in such a way that..ssaid .third adhesive layer is on the
side of said first circuit nmenber; and ~ pressing the resultant circuit
menbers to electrically interconnect said first connecting term nal and
sai d second connecting term nal disposed facing each other. PCT/JP98/03609

64 ABSTRACT

An adhesive for bonding and securing a semiconductor
chip to a circuit board and electrically connecting the
electrodes of the two, and containing an adhesive resin
composition and an inorganic filler being contained in an

5 amount of 10 to 200 parts by weight of 100 parts by weight

of the adhesive resin composition.
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