1 SPECI FI CATI ON ADHESI VE FI LM MULTI LAYER Cl RCU T BOARD, ELECTRONI C
COMPONENT AND SEM CONDUCTOR DEVI CE 5 TECHNI CAL FI ELD [ 0001] The
present invention relates to an adhesive film a nultilayer circuit
board, an el ectronic conponent and a 10 Isem conduct or devi ce.
BACKGROUND ART [0002] Wth the recent requirenents of higher
functionality, 15 lightness, thinnin m ni aturization and
conmpacti zation in el ectronic equﬁﬂ%%&@%?xﬁ$ﬁﬁoébnsity i ntegration and
hi gh-density nounting of el ectronic conponents such as sem conduct or
packages and the like are in progress, while reduction in size and
hi gh pin counts of these electronic 20 conponents are in progress. In
order to afhfiEveldEedtt¥al M%%ﬁ&ﬁA%ﬁROﬁQ%@§éﬁﬂ%@ﬁ&ﬂﬂcELECTRONIC
conponents, solder bonding is used. [0003] As sol der bonding, there
may be, for exanpl e, CRMEPRBNFUAN Ve HOHEEAY IJ0E TPEN eV iEdh
sem conductor chips, a conductive bonding portion between a
sen donduct or chip and a circuit board such as a package with a flip
chip 2 nounting, a conductive bonding portion between circuit
boards, AREHMECRIkeETIERDorder to secure the electrical connection
strength and nechani cal connection strength, an encapsul ating resin
which is geh@P&l1y called an 5 underfill material is injected into
this sol der bonding portion (underfill encapsul ation). [0004]
The present invention relates to an adhesive film, a
multilayer circuit board, an electronic compenent and a

10 semiconductor device.

BACKGROUND ART
[0002]
With the recent requirements of higher functionality,
15 lightness, thinning, miniaturization and compactization
in electronic equipments, high-density integration and
high-density mounting of electronic components such as
semiconductor packages and the like are in progress, while
reduction in size and high pin counts of these electronic
20 components are in progress. In order to achieve electrical
connection of these electronic components, solder bonding
is used.
[0003]
As solder bonding, there may be, for example, a
25 conductive bonding portion between semiconductor chips,
a conductive bonding portion between a semiconductor chip

and a circuit board such as a package with a flip chip



When gaps generated in this solder bonding portion are reinforced

with a liquid encapsulating resin (an underfill 10 material), the

| iquid encapsulating resin (the underfill material) is supplied after
sol der bonding and the resultant is curezl, whereby the sol der bonding
portion is reinforced. However, with thinning and reduction in size

of the el ectronic conponents, the solder bonding portion 15 has

narrow pftthRE 14y nar FRRYEFS 169 Preftdapehdhtike |hgtween circuit

encapsuI%{ing resin (the underfill material) is supplied after sol der
bondi ng, et €Sirs & Prbbleermiskieh t Hat anderi gt dentassulilaei ag aesincal
(the underfill material) is not spread between gaps and not fully

filled 269HepEhStNR e taia@En poOdSpechamicedporsrnestsuch atrength,
probl em there has been known a nethod invol ving carrying out

el ectri c@n cORAERT Whaddd &t rasHnenvhijativeés termemallsl at cariel ¢ dman

t hrough an 25 ani sotropic conductive film For exanple, there have

been i seinskedfa lnethed siri avhi ¢ls dim hdlrési & ed hitlom clohais hgesoldeiding
particles is interposed between nenbers and the 3 resultant is

subj ect egtott i har nor cdeprfeiskil or rimadsng, a wheneby sol der particles are

i nterposed between termnals of both nenbers and a resin conponent is
filled in th@0diher portion, and a nethod of achieving electrical
connection 5 by the contact with nmetal particles (for exanple, see

Pat ent DocuWenrirs dlapadg2in e Rk ABEDR rDEUNVENE oRATENTH BRGUMENTE $0{t0098] a re
Pat ent Docunent 1: Japanese Unexam ned Patent Application Publication

No. 861-EEGBYBorceRatwerﬁh@Q&@ﬂid%néé@%‘@§@tﬁﬂﬁ%ﬂ@@ﬁ ahelhderfill
Appl i cation Publication No. H09-31419 15 DI SCLOSURE OF THE | NVENTI ON

[00Q7] makieveyen,) ,ircibeseqgiEtdosscaidswas tdiddi skt of 4 S8EURderfill
i nsul ati on properties between adjacent term nals because 20 of the

presencemaf coONdUgt i ve Bardd Theg hetween 4djaesnty LEHT Q! §n@Ndhe
difficult to secure the reliability of the electronic cohponent and

the sem eendict ohtde\W ¢t beQAUGH Of e b tRILIRNCE YT LRUP] £ BRLMELD, 15

adj acent term nal s.
reinforced. However, with thinning and reduction in size

of the electronic components, the solder bonding portion
15 has narrow pitches and narrow gaps, so that although the
liquid encapsulating resin (the underfill material) is
supplied after solder bonding, there is a problem such that
the liguid encapsulating resin (the underfill material)
is not spread between gaps and not fully filled
20 therebetween either.

[0005]

In response to such a problem, there has been known a
method involving carrying out electrical connection and
attachment between terminals at one time through an

25 anisotropic conductive film. For example, there have been
disclosed a method in which an adhesive film containing

solder particles is interposed between members and the



[ 0008] 25An object of the present invention is to provide an adhesive
filmwhich can achi eve both excellent electrical connectivity and
insulation reliability while connecting 4 between term nals of

opposi ng nenbers and encapsul ati ng gaps et ween nenbers, and a
multilayer circuit board, an electronic conponent and a sem conduct or
devi ce usi n% ihe adhesive film 5%0009] Such an object is achieved
by the nEttEtsta&criBed i ERd §BI Fowitiye TP 1@ MP4IE S § Doo]bondifmg,
An adhesiye filmelectrically connecting a first 10 term nal of a
support & %egé(cﬁﬁ’&C%%Frﬁ%’éP)éléfl%ﬁ 28Ret B¢ IRPAG S bledefecnahg@rminals
attaching the support to the adherend, wherein the adhesive film

cont ai ns®d PREMISIIRERS RS A ¥TAPImMCORP ageagerts €B)L1adconpouadther
havi ng fl ux a_ctivityéC) and a filmformng resin (D), the m ninmm

melt 15 PRddosPRy éMmd he mehésid o fismhiieTiom @108ct 01k DOQoRaesstion
and the adhesive filmsatisfies the following formula (1) when the

exot Fer Py peak c@per aturel t Hegreteslcemi yi ade)s of fohe adhesi Ve, f islan
is defined as (a) and the 5% wei ght | oss tenperature by

t her nogr et ¥y Dodegnees sceht agraad?) .20 of the adhesive filmis
defined as (b), (b)-(a)100 degrees centigrade(l). [2] The

adhesive filmaccording to [1], wherein the mxing ratio ((A/(C) of
the thernosetting resin (A) to the conpound having flux activity (O

is fromBELRATERODXSJVENT] [3] The adhesive filmaccording to

[1] or [2], wherein the content of the thernosetting resin (A) is
from5 tBATENDYDWC UeEYTt, based on the adhesive film

10 [0006]
Patent Document 1: Japanese Unexamined Patent
Application Publication No. S61-276873
Patent Document 2: Japanese Unexamined Patent
Application Publication No. H09-31419
15
DISCLOSURE OF THE INVENTION
[0007]
However, in these methods, it was difficult to secure
insulation properties between adjacent terminals because
20 of the presence of conductive particles between adjacent
terminals, and difficult to secure the reliability of the
electronic component and the semiconductor device because
of the presence of bubbles between adjacent terminals.
[0008]
25 An object of the present invention is to provide an
adhesive film which can achieve both excellent electrical

connectivity and insulation reliability while connecting



[4] The adhesive filmaccording to any one of [1] to [3], wherein the
thernosetting resin (A) is an epoxy resin. [0012] 5[5] The adhesive
filmaccording to any one of [1] to [4], wherein the conpound having
flux activity (C) is a flux activating gonpound havi ng a carboxyl
group and/ or a phenolic hydroxyl group. [6] The adhesive film
according to any one of [1] to 10[4], wherein the conpound havina _
flux actPeitie ) tee i ppde i 0RFITYL REnPRUINEcESNtH Ri R CARSBRa&ting
nmol ecul e thereof, two phenolic hydroxyl groups and at |east one
car boxyl 9gPSupP SRV eR T Snembedts vy dbddaed bl ahlantsiat ¢é ndmgt bspeoil]an
[7] The adhesive filmaccording to any one of [1] to [6], wherein the
conmpounde hagEtme RiLgx Cadp 9ney { @n & ontgns co ndwpdwrid deept esentsddh gyt he
the follow ng general formula (2), 20HOOC (CH2) n- COOH(2) wher ei n,
in the gedbealivermillan¢2), n is an integer of 1 to 20. [0014]
[ 8] The adhesive filmaccording to any one of [1] to 25[6], wherein
t he GonmpoundCh&¥ing flux activity (C contains a conpound represented
by the follow ng general forrmula (3) and/or (4), [0015] [ Chemi cal
Formula 1] ©0cB kn object is achieved by the matters described in
the following [1] to [14].
{0010]
[1] An adhesive film electrically connecting a first
10 terminal of a support and a second terminal of an adherend
using solders, and attaching the support to the adherend,
wherein the adhesive film contains a thermosetting resin
(A), a curing agent (B), a compound having flux activity
(C) and a film forming resin (D), the minimum melt
15 viscosity of the adhesive film is from 0.01 to 10,000 Pa-s,
and the adhesive film satisfies the following formula (1)
when the exothermic peak temperature (degrees centigrade)
of the adhesive film is defined as {(a) and the 5% weight
loss temperature by thermogravimetry (degrees centigrade)
20 of the adhesive film is defined as (b},
(b)-(a}) 2 100 degrees centigrade (1) .
[2] The adhesive film according to [1l], wherein the
mixing ratio ((A)/(C)) of the thermosetting resin (A) to
the compound having flux activity (C) is from 0.5 to 20.
25 [0011]

[3] The adhesive film according to [1l] or [2], wherein

the content of the thermosetting resin (A) is from 5 to



R3 wherein, in the general fornmula (3), Rl to R5 are each 5

i ndependently a nonoval ent organic group, and at |east one of R to
R5 is a hydroxyl group, [0016] [Chem cal Fornula 2] 10wherein, in
the general fornmula (4), R6 to R25 are each independently a

nonoval ent organic group, and at |east one of R6 to R25 is a hydroxyl

group or carboxyl ., group. [0017] The adhesive film
accor di n&aq?) %ﬁ’y ‘%‘ﬁégé}f ,[ 11]7at‘3(?cﬁ5?8] t%eﬁé&rﬁ%hgeacﬁ'ﬂe%mve film

further contaj ns afille G . [ 10] The adhesive film
according td 40T ﬁhé%bﬁ%%@céﬁtléhtaépot%lﬂgl Ite? g@y isneqedl fd] to
or nore than O. 1% by wei ght and equal to O |ess than 80% by

wei ght, daskd V@eeaﬁltrhéhaﬁjﬁése%orslafrﬁlng Eecls) (A] 11§ afherauhpsreein.
filmaccordin o_any one of [1] to [10], wherein the adhesive film
further contl é%rﬂs 23 silane coupling agent (F) in an amount of equal to
or nore than 5 0.01% wei ght and equal to or less than 5% by
wei ght , basé@]onThﬁeaaéh@ﬂi\mEffﬂrhm afeRlr A nyl tid ayey cineubtt [1] to
board, having a cured product of the adhesive filmaccording to any
one of [I4)to ¥hEreiOOtyle compound having flux activity (C) is a
flux activating compound having a carboxyl group and/or
a phenolic hydroxyl group.
[6] The adhesive film according to any one of [1l] to
10 (4], wherein the compound having flux activity (C) is a
flux activating compound containing, in one molecule
thereof, two phenolic hydroxyl groups and at least one
carboxyl group which is directly bonded to an aromatic
ring.
15 [0013]
[7] The adhesive film according to any one of [1] to
(6], wherein the compound having flux activity (C)
contains a compound represented by the following general
formula {(2),
20 HOOC-{CH,) ,—COOH (2)
wherein, in the general formula (2}, n is an integer
of 1 to 20.
[0014]
[8] The adhesive film according to any cne of [1] to
25 [6], wherein the compound having flux activity (C)

contains a compound represented by the following general

formula (3) and/or (4),



10[ 13] An el ectroni c conponent, having a cured product of the
adhesive filmaccording to any one of [1] to [11]. [14] A

sem conduct or device, having a cured product of the adhesive film
according to any one of [1] to [11]. 15 &FFECT OF THE | NVENTI ON

[ 0020] According to the present invention, there are provided an
adhesive fi %h' h can achi eve both excellent electrical
connectivit 85'nsulation reliability while 20 connecti ng between
term nal s of opposi nmenbers and encapsul ati ng gaps between nenbers,
and a mul ti|ldte ?méﬁﬁgthOH@H%Ha drnl el ectroni c conponent and a

sem conduct or deV|ce usi ng the adhesive film 25 BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 002 g. 1 is a process cross-sectional view
|IIustrat|ngR 8 ong | e of the method for producing a

' ng the adhesive filmof the present

i nventi on. DESCR OF E®BODI MENTS 5[ 0022] Her ei nafter, the
adhesive film o) ®d ayer circuit board, the el ectronic conponent
and the sem conduCt©or device of the present invention will be

descri bed. [0023] ri0OThe adhesive filmof the present invention is an
adhesive filmelectrically connecting a first termnal of a support

and a secondhteereinal iof @hneadferend lusdiowmaaladers) ,ard atd achifnget B8 ch
support to the adherend, in which the adhesive filmcontains a

t her s etinidep e asiem € Ay, a Iboa ooty 1 8¢ tagerfa s Br, g 2 ceq@paing ab@vlélgst one
flux activity (€ and a filmformng resin (D), the m ninum nel

vi scosi t g fofr} h@oa@ﬁeSJS/eafll’ﬂyﬁi‘éxfyl’]_OF@Qleﬁb to 10, 000 Pas, and the
adhesive filmsatisfies the foll ow ng formil'a (1) when the exot hernic
peak tenper apwries [ degrees centigrade) of the 20 adhesive filmis
defined as (a) and the 5% wei ght | oss tenperature by thernogravinetry
(degrees centh@nadeh 10frébgvadhesive filmis defined as (b),

(b)-(a) 100 degrees centigrade(1)

R‘f Rﬁ R]l Rl?
R® cH R1s
R® 10 Ris 14 (4)
R2e Ri&
R R
189
10 wherein, in the general formula (4), R® to R?® are each

independently a monovalent organic group, and at least one
of R® to R?? is a hydroxyl group or a carboxyl group.

[0017]

[9] The adhesive film according to any one of [1] to

15 [8], wherein the adhesive film further contains a filler

(G} .

[10] The adhesive film according to [9], wherein the
content of the filler (G) is equal to or more than 0.1%

by weight and equal to or less than 80% by weight, based

20 on the adhesive film,



[ 0024] 25Furthernore, the multilayer circuit board, the electronic
conponent and the sem conductor device of the present invention are
obt ai ned by electrically connecting 9 a support having a first

term nal and an adherend having a second7term nal and attaching the
support to the adherend by the use of the aforenentioned adhesive

film [0025] 5@? inafter, the adhesive film the nultilayer circuit
board, the et Pani ¢ conponent and the sem conduct or device of the
present inventjon will be described in detail. [0026] 10Adhesive Film
The mini numlfell ¥hscaaibgsdive hEéiddhexs¢ oo fdimgot ot rnypresentof [1] to
invention _jis fromO0.01 to 10,000 Pa.s. Wen the m ni nrum nel t

vi scosi t Yl 1t 1t hehgdirspvehe Pl esivemio. bn forth«000c Patsimxcal é tdtane
connection reliability can be 15 secured at the tinme that the

adhesi ve QYR L 89 A @Eposed beine@n tdmofintsto f eegiural ©6 dhe msappothan
and the second term nal of the adherend facing to each other, the

adhest ve %0 h¥i bhese édhdndandl teehia dnd o her slppos tthadt the bgherenght,
are electrically connected to each other and attached. 20[0027] Wen

t he nini k@A 9el orvitlesiatdhésieguafitlm.or nore than 0.01 Pa.s, it is
possi ble to prevent the nelted adhesive filmfrombeing crept into

the support [d@d tthevadbedends r and ricnoint comh ai,nald ninghe sUPRAY th @®duct

t he adherend. On 25 the other hand, when the mnimumnelt viscosity
i s equal otfo tdre | 2db etshiane 101060 Racsrdiing st poasiPlenéoopr gvgnte $ her 17 .
[0019]
10 [13] An electronic component, having a cured product
¢of the adhesive film according to any one of {1] to [11].

[14] A semiconductor device, having a cured product of

the adhesive film according to any one of [1] to [11].

15 EFFECT OF THE INVENTION

[0020]

According to the present invention, there are provided
an adhesive film which can achieve both excellent
electrical connectivity and insulation reliability while

20 connecting between terminals of opposing members and
encapsulating gaps between members, and a multilayer
circuitboard,anelectroniccomponentandaasemiconductor

device using the adhesive film.

25 BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a process cross-sectional view illustrating



nmel ted adhesive filmfrom being caught between opposing 10 term nals
and from causi ng conduction defects. [0028] The m ni num nel t
viscosity is preferably equal to or nore than 0.02 Pa-s and
particularly preferably equal to 5 or m#e than 0.05 Pa-s. Thus, it
is possible to nore effectively prevent the nelted adhesive filmfrom
being crept into the support and the adherend, and from contam nating
t he suppdrt® aﬁﬁ%%dﬁgﬁ)é}me of thhedofiver hEAG UG hednienisemimsinductor
viscosity is preferably equal to 10 or |ess than 8,6 000 Pas and
parti cul 891 pret&ridbyytBguAdR®sdV g btlimhaf Lt OPPesEnThisvention.
possible to nore effectively prevent the nelted adhesive filmfrom
bei ng caught between opposing term nals and from causi ng conducti on
defects. 15[ 0029 Herein, the mnimumnelt viscosity of the
adhesi ve DB GR fRY 15N nPds BMBOPIAEENTHe conditions of a parall el
plate of 20 m®, a gap of 0.05 mm a frequency of 0.1 Hz and a
t enper at ur e [Ofct®hse rate of 10 degrees centigrade/nmin 20 using a
vi scoel asticity measuring instrunent (RheoStress RS150, commercially
avai | abl e f HemeHAKKE t@or p. Yhe[ 868G s Aveefhiddn pft havinng ttiheagelrt circuit
viscosity of the adhesive filmin the above range is not particularly
linmted, bo@r@s ittheraglbettasnied oomhployn @noperdd sakedémdddieductor
softening points and the m xing anounts of the thernobsetting resin
(A), thedewriiaw adenthéBp mansehhe fnterftorahng iresi Be( Qesdékibed.
constituting the adhesive film [0031]

[0023]

10 The adhesive film of the present invention is an
adhesive film electrically connecting a first terminal of
a support and a second terminal of an adherend using
solders, and attaching the support to the adherend, in
which the adhesive film contains a thermosetting resin (A),

15 a curing agent (B}, a compound having flux activity (C)
and a film forming resin (D), the minimum melt viscosity
of the adhesive film is from 0.01 to 10,000 Pa-s, and the
adhesive film satisfies the following formula (1) when the
exothermic peak temperature (degrees centigrade) of the

20 adhesive film is defined as (a}) and the 5% weight loss
temperature by thermogravimetry (degrees centigrade) of

the adhesive film is defined as (b),

(b)-(a) 2 100 degrees centigrade {1)
[0024]
25 Furthermore, the multilayer circuit board, the

electronic component and the semiconductor device of the

present invention are obtained by electrically connecting



Meanwhi | e, the adhesive filmsatisfies the followng fornula (1) when

t he exotherm c peak tenperature of the 5 adhesive filmis defined as
(a) and the 5% wei ght | oss tenperature by thernogravinmetry of the
adhesive filmis defined as (b). Thus, generation of voids can be
inhibited at the tinme that the adhesive filmis interposed between

the first termnal of the support body and the second 10 term nal of

t he adheferrd*FROTg RdVeach othbFstt A mahesivearfl an e dearedafdaving
mel ted, and the support body and the adherend are electrically

connect ed B&CORA ot FBL Nehb st ¢ sched c MG the $8pposst Bl the iarfrevend
the reliability of the multilayer circuit board, the electronic
conponenP Y15t BRd UdR énitdvpdadirredevitceonkat adbemdng aftidmed.

(b)-(a) 100 degrees centigrade (1) [0032] In the present invention,

t he exother&pg“%%bk tenperature (a) refers to one of physical

properties 20 exhibiting curing behavior of an adhesive film Wen

t he exot her Hed geaRr fttenpertabar adhads i sel 6w lm, cuhiengurieact hge reasityuit
t akes place, so that the contact between the electrodes is inhibited

or life bstordge tdtaabelietordsirceducegdmesomarchsede Qemieonductor
contrary, when the 25 exotherm c peak tenperature (a) is excessively

hi gh, thde& iseacpd obhempafe sanitncireaee t ohher iheat brg d €speriatelfein
for curing. 12 [0033] On the other hand, in the present

i nventi odettaiel 5% wei ght | oss tenperature by thernogravinmetry (b)
refers to one of physical properties exhibiting heat resistance of 5

an adhesi ve[DiOl2w6] As the 5% wei ght | oss tenperature by

thernogravinmetry (b) is increased, heat resistance will be preferably

i nci®ased. Edhidwer var &ilhe 5% wei ght | oss tenperature by

t hernogravinetry (b) being | ow neans that there are lots of

deconposi t i PRePrAdUCHEmARE VOl ALkl 0L UBs ancesa due sIPer@tiilfh?- f the
That is, as the 5% wei ght |oss tenperature by thernogravinetry 53 IS

| over ed, pgalssast of vl gl 1 hubhd es) oW Id . be Licrepsgdg B 4 he adhesiye
filn1aft%r curing gnd vo%ds wi || bg eéii?y cgugggf@?gogfi %SWhE%&%ﬁéthe

di 11 er enagniofuReRcle PYWRIN y| BFS LAIPZEAL & bY (Lhel DT AYLIPLY Yo

(b) and the exotherm c peak tenperature (a) of t esive fi

equal torgr 17Pr§obhhan 190 g@;oseeﬁeﬁtyégm%ectw% Sru@f?%tr?& ndt%{ﬂgcan be

adherend are el ectrically connecte eat1 ng and ne

adhesi vesLLlim g a8 AYo [01RLOSSEN Wb Lhe, cUtig Feaction of Lhe oy

adhesive filmthat nmuch, and therea e support™an

are Altaghedddn eRGL GLLOX SRLANY AW PHLT 00 08 RANERl Ve Ll L ona

Furt her nore, i's ‘equal” to or more than
mar o N 2Pekfh it P1OFPIn L% SREYSH ANG; QECYL 8188 Of ML IS L8 TUEN (s e
film is heated and melted, and the support and the adherend
are electrically connected to each other and attached.

20 f0027]

When the minimum melt viscosity is equal to or more than
0.01 Par-s, it is possible to prevent the melted adhesive
film from being crept into the support and the adherend,
and from contaminating the support and the adherend. On
25 the other hand, when the minimum melt viscosity is equal

to or less than 10,000 Pa-s, it is possible to prevent the

melted adhesive film from being caught between opposing



[0035] 13 Accordingly, as the difference between the 5% wei ght

| oss tenperature by thernogravinetry (b) and the exotherm c peak

tenperature (a) of the adhesive filmis increased, outgases will be

hardly generated by heating 5 the adhesiive film so that generation

of bubbl es after electrical connection and attachnment can be

preventeg.r Fur%gﬁ:nnre, even when outgases are generated, the

t enper at (r%eF Bt M Tha Bt gbse® Kt finy peogeivetat ed ide hrgher- t han

the tenperature at which the curing reaction 10 of the adhesive film

begi ns, and[gu%%%%es are generated after curing of the adhesive film

proceeds, so that outgases hardly nove in the three-di nensional .

cross- | i nked P&IHBE IEYM | Ie Ihy¥ 1 sgenet i gns ob nedf elsabflterequal to or

el ectrical connection and attachnent can be 15 inhibited. [0036]

The di f f Bt et Batwder0 2hBas% it ghp alrdsisc vémpetatpre fligrably equal to

t hernogravinetry (b) and the exotherm c peak tenperature (a) of the

adhesi veOfti e & prieder &bl G5 egaals 20 o ws, norte 1bhapdPdibégr ees more

centigrade and particularly preferably equal to or nore than 150

degrees €drfid gtadelThpsewyener shicomef ted gadbe d vehd iddhesirven fihé hng

can be nore effectively inhibited. Furthernore, even if the outgases

are tenporaptyigdneriahed,swppgasesahdr dlye mavh 2benm t henadhesdme

film so that generation of voids after electrical connection and

at t achmeab ndzam be artor eget hectsiweb y rithhird tellle adhdH934d]. onHenRl bther

the exotherm c peak tenperature (a) of the adhesive film my be

measur edhemder the eandimuen méla telpebativg iRCrpeseekalie] ¢f elQial to

degrees centigrade/mn 5 using a differential scanning cal orineter

(DSC06206r temeerciahl §,ae0 |BHt 8 EhAMpSEH KO chnsd £ URERLES A dFably equal

[ 0038] The 5% wei ght | oss tenperature by thernogravinetry (b) of

the adhesbverf illew say he MeASODE® Lngler TR LOoNpEthan 10 of pa e o more
n e

tenperature increase rate of 10 degrees centigrade/mn using a

r”D'waéﬁﬁkdiiﬁeﬁﬁﬁpﬁewgﬁWtthéﬂméfg%@ﬂaéﬂg?%$% @I@Hm?@gglbeing

commercially available from Sei ko Instrunments
caught between opposing terminals and from causing

conduction defects.
15 [0029]
Herein, the minimum melt viscosity of the adhesive film
may be measured under the conditions of a parallel plate
of 20 mme, a gap of 0.05 mm, a frequency of 0.1 Hz and a
temperature increase rate of 10 degrees centigrade/min
20 using a viscoelasticity measuring instrument (RheoStress
RS150, commercially available from HAKKE Corp.).
[0030]
A method of having the melt viscosity of the adhesive
film in the above range is not particularly limited, but
25 it may be carried out by properly selecting the softening
points and the mixing amounts of the thermosetting resin

(A), the curing agent (B) and the film forming resin (D)



[ 0039] 15A nethod of having the difference between the 5% wei ght | oss
tenperature by thernogravinetry (b) and the exotherm c peak

tenperature (a) of the adhesive filmin the above range is not
particularly limted, but it may be cardiied out by properly selecting
the softening points 20 and the contents of the thernosetting resin

(A), the curing agent (B) and the conpound having flux activity (O,

and furt ﬁé?nfﬁgtc‘g?&ﬁﬁt 1%ﬁ‘et REN DL FS el Br- wei ght conponent . [0040]
The adhesive f&én1of the present invention contains the 25
thernnsettiﬂ& $iln (A), the curing agent (B), the conmpound having

flux activity (O and the filmformng resin (D). Hereinafter,
respective fiBatle mi Fhepeadhs sdeger E3ddn $00419£iap Thee ndodttdowdgng
Resin The thernosetting resin (A is not particularly limted, 5 and
exanpl es fiderude ahl bpuken eshr, exphbroyl ¢ epien k at sipieconturesiof the
an oxetane resin, a phenol resin, a (nmeth)acrylate resin, a polyester
resi P (afdreai veatedlpoliesderf iresiings ald) aldryd phitchab &t #arieshn, loss
mal ei m de resin, a polyimde resin (a polyimde precursor resin), 10

a bi smal Siemrlerativaze nb yr ddiarand 1t de imidkdery| o fparté culddre s pref eabhy i s
used are thernosetting resins containing at | east one kind selected
from t hedgricupe doasi $bilng Dhuan eroxgyraesion «@f (wellksackyl BeeinesSimited
a phenoxy resin, a polyester resin, a polyimde resin, a silicone

resin, aatstied et irinde trlestntéared adbhestplei fider tird azhhe FRSERd NBNGeen
these, preferably used is an epoxy resin fromthe vi ewpoints of

excel | entheur@bibitt yt e sindrrage stfabi h et suhest r 65b8aanaed ok ndes subeth
product, npisture resistance and chem cal resistance. Furthernore,

t hed® 20ttherimsadt bifngheestins rey dbes éi@@r%id“@a)k:l@roﬁ‘ﬁ¥ rPecuseddib sive
conbi nation of two or nore kinds. [0042] The content of the

t her noseftiilng 1eshr e di s mptmpartdgul arl b g it d

preferably from5 to 80% 25 by wei ght, %glrdé 1JE)llrlgf tessgbt)?g&L?tr oﬂn?%§t gn%%:he
by wei ght dard- Pas! ik aehe of eherabl y L 40ty 5p%0 by, Yei ghty o Paged;

on the adhesive film Wen the content of the
attached. Thus, it is possible to improve the reliability
of the multilayer circuit board, the electronic component
15 and the semiconductor device that are manufactured.
(b)-(a) 2 100 degrees centigrade (1)
[0032]
In the present invention, the exothermic peak
temperature (a) refers to one of physical properties
20 exhibiting curing behavior of an adhesive film. When the
exothermic peak temperature (a) is low, a curing reaction
easily takes place, so that the contact between the
electrodes is inhibited or life (storage stability) is
reduced in some cases. On the contrary, when the
25 exothermic peak temperature (a) is excessively high, there
is a problem of an increase in the heating temperature for

curing.



16 thernosetting resin (A is equal to or nore than the above | ower
limt, heat resistance of the adhesive filmafter curing is

i nproved, so that the reliability of the nmultilayer circuit board,

the el ectronic conponent and the 5 sem d@nductor device can be

i nproved. On the other hand, when it is equal to or less than the

above uppereﬂ4$%%{ an excessive increase in the elastic nodul us of

t he adhesiv lafter curing is inhibited, so that adhesi on between

t he support and the adherend can be inproved. 10[ 0043] The

af or ement i o8 BR6x\P F BTN Handet ipar gﬁ@l&r%*ﬂﬂtﬁ foy amtdiexanpths 5%
i nclude a bj sphenol A type epoxy resin, a bisphenol F type epoxy

resin, a""pﬁﬂeﬂg[‘: AGVOF dcCRppeE ek Pesith e amegesol imevot ac( b ypeeépasy to
resin, a glycidyl amne 15 type epoxy resin, a glycidyl ester type
epoxy res$itt aft PRk pdndr @poxy resi axhd it L aluist 4 bnak sdpoxynce of
resin and the |ike. [0044] For the aforenentioned epoxy resin, the

vi scosi t Prata@bezs vegifddsn cenBisgrizlde i5¢ pref ghdabl yobsom &@Petrmture by
50, 000 nPa.s and nore preferably from800 to 40,000 nPa.s. Wen the

vi scosi t £l * 28 gduy ers teent i grades | $nequsd sta ,orh aate tdwnsthe @dove 11
lower limt, flexibility and bendability of the adhesive filmcan be
secur ed. ben piteef otrladr 1 pandc 26 swhdn t Feilseosidrye At t RS degkRESght loss
centigrade is equal to or less than the above upper limt, it is

possi bl eteompe eaentr deber itbreatmony xof v haedl 4 o Py operitd €518 HIONY that
17 tack properties of the adhesive film [0045] The content of

the af or ementé onad epoxy resi Adcompb spad i baulpr by uldde t 8ddg BEd 1kt 51 5e
preferably from5 to 80%5 by weight and particularly preferably from

9 ta075%hp sehghie s hrgsedt enhkhe: adhesi YRafd i, Wiencht bS @UaAhi01oss
or nore than the above lower Iimt, flexibility and bendability o

the adhesievth éhincad e ﬂﬁé%ﬁﬁé?ﬁVﬂﬁﬁﬂr?ﬁg%Wt¥§il§%eE@%fnJ§%st of

hand, when it is equal to or less 10 than above upper limt, I

is possibbad® meimwitegtivehy m@vgatcpfa%igﬁrfﬁi %@#eofaamdéwg film
properties by strong tack properties of the adhesive film
after curing and voids will be easily caused.
{0034]

15 When the difference between the 5% weight loss
temperature by thermogravimetry (b) and the exothermic
peak temperature (a}) of the adhesive film is equal to or
more than 100 degrees centigrade, the support and the
adherend are electrically connected by heating and melting

20 the adhesive film so as not to proceed with the curing
reaction of the adhesive film that much, and thereafter
the support and the adherend are attached to each other
by heating and curing the adhesive £film. Furthermore, when
it is equal to or more than 100 degrees centigrade, margin

25 in a process is secured, and occurrence of voids is much

reduced.

[0035]



[ 0046] Anmong t he af orenenti oned epoxy resins, preferably used 15 are

a liquid bisphenol A type epoxy resin and a |liquid bisphenol F type
epoxy resin fromthe viewoint that both control of the nelt

viscosity of the adhesive filmin the #ange of 0.01 to 10,000 Pa.s

and workability (tack properties and bendability) of the adhesive
filmmay be_20 conhi ned. [0047]_ (B). Curing Agent The curing agent

(B) is not PEITEGPRIYYri @ ebiheatl Hhe 05 pRopEtyesa dchedd® weight
depending on the kind of the 25 thernosetting resin &ﬁ% in use.

Exanpl es T&FS § h& 8RS kg tageht PyB)t i aEM@EEEr pHaAE BT Yarfilesa nchiohe,

aci d anhydri des, isocyanates and the |like. These curing agents may be
used 18 SFRfYesMimyPBE Kuisktmpe akBrgat {dh off thlve ordireikiendsilm is
[0048] . Wien an epoxy resin is used as the thernosetting resin (A,
phenol s aP€ R @f&hbl YUGTRP @8 wHel bubend ag@éhy @neBaWad blye heseting
of phenols as the curing agent (B), heat resistance of the adhesive

fil moaftéhecurdhgsilsvenéridased sandthatt leenele nbd st wre abdbriptsoafter
ratio is lowered, so that the reliability of the nmultilayer circuit
board, théedttericadi ccoomponehb ramnn the tseathoethict crrdevece manche ed .
10 i nproved. [0049] The aforenentioned phenols are not particularly
limted, Fand lexamolss, | polamdewh ephenok geovekaa nesyjanargtesgl the
novol ac resin, a bisphenol A type novolac resin, a 15 bisphenol F

type novbkapeesimrea bispitehoh ARitgpewvbkadn esbnmndgthetiked is
However, preferably used are a phenol novolac resin and a cresol

novol ac hegitre & nt hincit 1 dlet ghassr 4 tansd td Pnwhemmerak 8r e uafi hAjerew®di on

product of the adhesive filmnmay be effectively increased and

conmponend € 2t geadhais NPeowtignG e e Be HeRICEdt O8] are generated
after curing of the adhesive film proceeds, so that
outgases hardly move in the three-dimensional
cross—-linked adhesive film. Thus, generation of voids
after electrical connection and attachment can be

15 inhibited.

[0036]

The difference between the 5% weight loss temperature
by thermogravimetry (b) and the exothermic peak
temperature (a) of the adhesive film is preferably equal

20 to or more than 120 degrees centigrade and particularly
preferably equal to or more than 150 degrees centigrade.
Thus, generation of outgases in the adhesive film can be
more effectively inhibited. Furthermore, even if the
outgases are temporarily generated, outgases hardly move

25 in the adhesive film, so that generation of voids after
electrical connection and attachment can be more

effectively inhibited.



The total content of from nononuclear conponents to trinuclear
conponents in the aforenentioned phenol novolac resin or cresol

novolac resin is preferably from25 30 to 70% Thus, it is possible

to increase the glass transition tenperature of the cured product of

t he adhesive film to decrease the anount of the phenol type 19

novol ac resigugfn rati ng outgases, and to inprove ionic mgration

resi st ance. | [ rnmore, suitable flexibility may be inparted to the
adhesive film so that brittleness of the adhesive filmcan be

i nproved. Fh&Tethor R8s SFXABBPEMIRKPEEdpet eMES Nay ulke | fpartell tbe

t he adhesive film so_that an adhesive filmexcellent in workability
can be oBftHIfedVe 0DEipm Wy bife fofgurodt emdef them eondiuciear of a
conponents 10 to trinuclear conponents is smaller than 30% (the total
content G6fRREFatwrehigiverenss eadteompdnéft slégrequml centdrgmate /min
than 70%, the reactivity with the aforenenti oned epoxy resin is

| overded ¥&d ndheaurtiebéee®phendl sypeniovyl aa resineitre t he DEC€E200,
product of the 15 adhesive filmremains, so that there are problens
such t hacomime atiienl I gsiastantebils | SweredS et ke arhesirvené hics besenss,
brittle, and workability is |owered. On the other hand, when the

total contemO0F8From nmononucl ear conponents to trinuclear conponents
is greater than 70% (the total 20 content of tetra- or higher nuclear

conponents Theedutalwd bght lesss thamp0i4 t utrhens; allee PRY €8% i%hry (b)
t hat the anobunt of outgases is increased at the tine of curing of yhe

adhesi veoffi ltme thdh ecaide NG it NBlE &k HButrhe) sk bace et B8ndition
support or the adherend, or deterioration 25 of mgration resistance,

anditackofr epet &ngse 04 thlte adhesiaws &i g ok eoisncr gaged, 4 BYs | overing
wor kability of the adhesive film 20 [0052] The total content of

binmﬂeatewﬂﬂ@ﬁaméV@ﬂﬂtdéﬂH@'%ﬂtﬁem%Hﬁﬁkédfhég%ng&§?¥§£8g%Qal
phenol novolac resin or cresol "novolac resin is not particularly

limted, thutrmd 11$n BN&FLL AL ¥ ¥ Ham 89010 zgﬁwwgﬁgfl%%fgﬁﬁlaﬁf Of rom

nore than the above Iower Iimt, it is possible to nore erfectively

prevent @B;iNer £AsS 4 kbl APyt jof outgases at the tinme of curing
of the adhesive filmwhich causes contam nation on the surface of the

support bodyg3G the adherend. On the other hand, when it is equal
to or |l ess than the above upper Iimt, it is possible to nore

erigs | vel vaseerne d lexibhb by AL REIRU A X 0h IR B0NERLYS o LI g
loss temperature by thermogravimetry (b) and the
exothermic peak temperature (a) of the adhesive film in
the above range is not particularly limited, but it may
be carried out by properly selecting the softening points

20 and the contents of the thermosetting resin (A), the curing

agent (B) and the compound having flux activity (C), and

further the content of the low molecular weight component.
[0040]

The adhesive film of the present invention contains the

25 thermosetting resin (A), the curing agent (B), the

compound having flux activity {(C) and the film forming

resin (D). Hereinafter, respective components will be



15The content of nononucl ear conponents in the aforenmenti oned phenol
novol ac resin or cresol novolac resin is not particularly |limted,

but it is preferably equal to or less than 1% and particularly
preferably equal to or less than 0.8% hased on the adhesive film

When 20 the content of the nmononucl ear conponents is in the above

range, the anmoynt of outgases at the time of curing of the adhesive
filmcan 45 FEdR&D: contamination of the support or the adherend can
be suppresse%H%and further migration resistance can be inproved.

25[ 0054] i ght average nol ecul ar wei ght of the aforenmentioned
phenol novol ac resin or cresol novolac 21 resin is not particularly
limted, but'dk FTBesmedapifingrBasOD to 3,000 and particul arly
preferably from400 to 2,800. Wen it is equal to or nore than the
above | onefhig frihte rme sies HhbBg| bee it (o ol effettpaely prwenty dnibited,
increase in the anount of outgases at the time of curing of the

adhesi veafid ng WAIM¢hl equdes: bodeadimatpox onrehe rsuréapdeafokhe resin, a
support or the adherend. On the other hand, when it is equal to or

| ess thafitlhecabeverepper, |am bxaetane possibl,e 4 ophereo ef frectiinel
secure flexibility and 10 bendability of the adhesive film [0055]

(O Conpdoredthavicry Iate antsvinty a pdhecghesi veedihm(efn thesprasesated
i nvention contains a conpound having flux activity (C). Thus, an

oxi de | aperl i&s temmeck ohnt)he sal ded 1Sur fpikehefl &t el easdi Wneaohatineimide
first termnal of the support and the second term nal of the adherend
can be reemved, angaependidy pestite sht wall phmiafe oxide JAy8r urded)
on the surface of the first termnal of the support or the second

t er ditnal aob i ke Beberiens- ean 201 he remoMedin@ndthbthes kil sStrhep ARl cular,
and the second term nal can be surely sol der-bonded. Accordingly, i1t

i s possipke forablia nugeduld tbayeie £hbGW £t DAY dre 80 G €CLERU Lhing at
conponent and a sem conductor devi ce having hi'gh connection

reliabil Lbws®2560@561ind E@@@H@Q}J%Bﬁ\viﬂiﬂefL;%Lf;%t&ésht%ié%nﬁtégft an

particularly limted as long as a flux activating npoun

o & comaand navimg an R e e R RE R R oF e
group, OpohQidls 0k ra 2L PAXYls 95 0YR ANHqd RIeneli ¢ hyds @Qorgéoyr%‘sin, a
15 maleimide resin and a bismaleimide-triazine resin. Among
these, preferably used is an epoxy resin from the
viewpoints of excellent curability, storage stability,
heat resistance of the cured product, moisture resistance
and chemical resistance. Furthermore, these
20 thermosetting resins may be used singly or may be used in
combination of two or more kinds.
[0042]
The content of the thermosetting resin (A) is not
particularly limited, but it is preferably from 5 to 80%
25 by weight, more preferably from 9 to 75% by weight and
particularly preferably from 10 to 55% by weight, based

cn the adhesive film. When the content of the



5[ 0057] The m xi ng anount of the compound having flux activity (O

is from1l to 30% by weight and particularly preferably from3 to 20%

by wei ght. Wien the m xi ng anount of the conpound having fl ux

activity (C) is in the above range, 10 tile flux activity can be

i nproved, and at the sane tine the unreacted thernosetting resin (A)

and conmpaund having flux activity (C) remained at the tine of curing

of the adheSFPe St mdt rgee%épat(%ﬁgl@uleg&é%é BAr P HgMEHE riglakuk hrgadfove
t he adhesive filmcan be inhibited, and mgration 15 resistance can

be i nprove’Fod5aTit, MR@hhires 1 ¢ he ncampeting hava A o9 uxeadti Mt gfter
(C is present in the conmpound acting as a curing agent of the epoxy
resin (h&'eT haFt erS st 2P ¥6Rpoudhd f‘ig‘laa’q s‘éhﬁefm%é@bzi)libyasolfhehe
curing agent having flux activity). For exanple, an aliphatic

di car boxyA4 k&t aéicd, € arf hE 6t & i £dv boRyl ¢ ¢ eadi oand Cloenpékendchimbthe
as a curing agent of the epoxy resin have a flux activity as well. In

t he ptes&fNiAeEMY ©ho s @&V hceuriamg kegeimphawieg. f |ox abei vitther hand,
acting 25 as a flux and acting as a curing agent of the epoxy resin

as wel | HWéyebeliuiitabegussed: o] @059]es23 thahntikdentbblye thper limit,
conpound having flux activity (C) having a carboxyl group refers to a
conpound aiaé ngesrmel ve norer ek scar boxyhgr elpss t hcamed et ulse.o Sugh e
conpounds may be in the formof a liquid or a solid at a room5

t enper at adédie e anwfil B 4 fie ecorpotihd ghaw AgHibX tacd ) vé by hEx BN EYion
a phenolic hydroxyl group refers to a conpound having one or nore of
phenol i chlydr@ayl tgreussdpoatmiregutee UG campauRds) NBY henp Rothey .
formof aliquid or a solid at a roomtenperature. The conpound

havilig flux[D@4xiivity (C having a carboxyl group and a phenolic

hydr oxyl group refers to a conpound having one or nore of carboxyl
groups and Dhe of f 8®fkctnoh t PReNORi & iy OXW s OF OYRS ﬂ@tag’@@%hﬁ-arly
Such conpounds may be in the formof a liquid or a solid at a room

o MERLOSHAE) e L besecpoiaenl €3 L ERTPOUY b Pe o,
a bisphenol F type epoxy resin, a phenol novolac type epoxy
resin, a cresol novolac type epoxy resin, a glycidyl amine

15 type epoxy resin, a glycidyl ester type epoxy resin, a
trifunctional epoxy resin, a tetrafunctional epoXy resin
and the like.

[0044]
For the aforementioned epoxy resin, the viscosity at

20 25 degrees centigrade is preferably from 500 to 50,000
mPa+s and more preferably from 800 to 40,000 mPa*s. When
the viscosity at 25 degrees centigrade is equal to or more
than the above lower limit, flexibility and bendability
of the adhesive film can be secured. On the other hand,

25 when the viscosity at 25 degrees centigrade is equal to

or less than the above upper limit, it is possible to

prevent deterioration of handling properties by strong



acid anhydride, an alicyclic acid anhydride, an aromatic acid

anhydride, an aliphatic carboxylic acid, an aromatic 20 carboxylic

acid and the |ike. [0061] Exanpl es of the aliphatic acid anhydride

of the conmpound having flux activity (CiL7having a carboxyl group

i nclude a succinic acid anhydride, a polyadipic acid anhydride, 25 a

pol yazel ai c Ecid anhydride, a pol ysebacic acid anhydride and the

like. [O PAOPeELAfF eS Toft hPeadineyéViec Bkl@ -anhydride of the
conmpound having flux activity (C) having a carboxyl group include a

met hyl tetra[r%@?%é)ht halic acid anhydride, a nethyl hexahydrophthalic
acid anhydride, a nethyl himc acid 5 anhydride, a hexahydrophthalic
aci d anhydr fde¢ @ctdtaahy @fopht Rakifo nemgranhgdeidespaxty iagkyin is not
tetrahydropht halic acid _anhydride, a methyl cycl ohexene dicarboxylic

aci d anhpd@idecidd ¥ hg Liikel t pdo63utl OEkams esr of etrtad hyoffatdne Bictd 80%
anhydri de of the conpound having flux activity (C having a carboxyl
group i nBlYudee Agpit hanide ret tianhyalrilde peefeimeb Livt iftremi @ to 75% by
anhydride, a pyronellitic acid anhydride, a benzophenone
tetracar B@ddht abiabs adhydr itdee etliyd eheeglfyicloh . 15whiest ri fellsi ttaf€al to
glycerol tristrinmellitate and the |ike. [0064] Exanpl es of the

al i phat i o rcardoryltifcancith of ablercobpewnd hawiing, f Fweachi viittyy (£hd
havi ng a carboxyl group include a conpound represented by the

fol | owi ngegetwball i20y fof mibha (2)hebdrwe cf 8Cind.c AEEhECmaGi&l, e PERRIOMNE Ly
acid, butyric acid, valeric acid, pivalic acid, caproic acid,
capryliceadiidyitauri cCacitthe Wyt hetd G680, whddnit ci aCkduSt @B I&r less
acid, acrylic acid, methacrylic acid, crotonic acid, oleic acid,

fumaini ¢ adiath tBkeigpaced,uwyali ¢ a6id, 25t MO §saGiKh e SHECiHY fe

acid and the |ike, HOOC (CH2)n-COOH(2) wherein, in the general

formul a éZ)fedt EQRIOPPEEvRNt deterioration of handling properties

by strong tack properties of the adhesive film.
[0046]
Among the aforementioned epoxy resins, preferably used
15 are a liquid bisphenol A type epoxy resin and a liguid
bisphenol F type epoxy resin from the viewpoint that both
control of the melt viscosity of the adhesive film in the
range of 0.01 to 10,000 Pa*s and workability (tack
properties and bendability) of the adhesive film may be
20 combined.
[0047]
{B) Curing Agent
The curing agent (B) is not particularly limited, and
may be properly selected depending on the kind of the
25 thermosetting resin (A) in use. Examples of the curing
agent(B)includephenols,amines,thiols,acidanhydrides,

isocyanates and the l1ike. These curing agents may be used



25 integer of equal to or nore than 1 and equal to or |ess than 20.

[ 0065] Anmong the aforenentioned aliphatic carboxylic acids, 5
preferably used is a conpound represented by the general formula (2)
fromthe viewpoint of an excellent bal ange anong the activity degree

of the compound having flux activity (C, the anpbunt of outgases
gener at ed at ghe time of curi ng of the adhesive film the elastic

nodul us &1d*96Yt RE Fitas L] rehefit £ 8nCraperatiren o7 £t hecagkesiore fiinds .
after curing, and the like. Anong the conpounds represented by the

gener al for%l%?i), particularly preferably used is a conpound in
which nis 3 to 10 fromthe viewpoints that an increase in the

el asti c modih&! id 18PERY dohedivd & iusedf asr thg inlgemmopetting resin
suppressed and at the sanme tinme adhesi on between the support and the
adher end (fey B eRprloy etir e[ DOGF]e Pably tiree doapothds awepi egentgeth by (B) .
the general fornmula 20 (2), exanples of the conpound in which nis 3

to 1@ i ndildde ghet arse adi deliandylHoDS- (ICHR) BURCCHY, aapkmptc (@i d heat
(n=4: HO00-(CH2)4-000H), pinelic acid (n=5: HOOC- (CH2)5- COOH),

sebaci ¢ aeisd § ha8.c eHOGC- {03 8hG00Hy ¢ HOOG: (@GH2$ $0eGRGH §nEd0) nantkased
the I'ike. 25[0067] Exanpl es of the aromatic carboxylic acid of the
conpoundahavifngr £ hex ach e vinby (1G) r bawibreg Apedrdroxyh tgroups | Delvedesd 26so
conpounds having flux activity (C) represented by the follow ng

general forrulthd Aedd all 11kG06H HHhemicali Foyau aidlc€OtOHoBrd3)the
electronic component and the semiconductor device can be
10 improved.

[0049]

The aforementioned phenols are not particularly limited,
and examples include a phenol novolac resin, a cresol
novolac resin, a bisphencl A type novolac resin, a

15 bisphenolE‘typenovolapresin,eabisphenollﬂ?typenovolac
resin and the like. However, preferably used are a phenol
novolac resin and a cresol novolac resin in which the glass
transition temperature of the cured product of the
adhesive film may be effectively increased and components

20 generating outgases may be reduced.

[0050]

The total content of from mononuclear components to
trinuclear components in the aforementioned phenol
novolac resin or cresol novolac resin is preferably from

25 30 to 70%. Thus, it is possible to increase the glass
transition temperature of the cured product of the

adhesive film, to decrease the amount of the phenol type



5R3 wherein, in the general fornmula (3), RL to R5 are each

i ndependently a nonoval ent organic group, and at |east one of R to

R5 is a hydroxyl group, [0069] 10[ Chem cal Fornmula 4] wherein, in
the general fornula (4), R6 to R2 are eaeh independently a nonoval ent
organi c group, and at |least one of R6 to R2 is a hydroxyl group or a

car boxyl group. 13£00?0] Exanpl es, of the aforenmentioned aromatic
cameyIﬂP%ﬁE&q FOdE ERREIEE end, OpHtharee rackdd itsophnpaldwe ionic
acid, terephthalic acid, hemnellitic acid, trinellitic acid,

trimesi cTd B2 AT opPERISE 2REE,- pFaniReEmasiel, 20ipphhel Fileixibility
acid, nellitic acid, triilic acid, xylic acid, 27 henelitic acid,

nesi tyl eflidy RE dtMpreHn® €yt Pctdd @dhepdive act 8m,cisenatiztabirdttleness
salicylic acid, 2,3-dihydroxybenzoic acid, 2,4-dihydroxybenzoic acid,
genti si c odci@h €2 asikie Bjdrox§bémy of anadial) i mb r e di.hy F oxyhenzobe e,
acid, 3,5-di hydroxybenzoic acid, gallic acid (3,4,5-trihydroxybenzoic
aci d)° n&pHthabé eadialc epirvat¢ ved esuaha gsbe, 4-nh Ay draky: @- naphtthttiesive
acid and 3, 5-di hydr oxy-2- napht hoi ¢ aci d, phenol phthalin, diphenolic
aci d, anditlive, | ke .t H@f0071]adhesnong fHd ncompowidse haviing fbwkability
activity (C represented by the general formula (3) or (4),

pref erabbypruded idtaa tomgbund cont ai ning, in one nol ecul e thereof,

two or nore phenolic hydroxyl groups which nay be added 15 to the

epoxy resin[O0&dl at | east one carboxyl group which is directly bonded
to an aromatic ring capable of exhibiting a flux activity (reduction)
fromthe vigimeoi the total content of from mononuclear components

10 to trinuclear components is smaller than 30% (the total
content of tetra- or higher nuclear components is equal
to or more than 70%), the reactivity with the
aforementioned epoxy resin is lowered and the unreacted
phenol type novolac resin in the cured product of the

15 adhesive film remains, so that there are problems such that
migration resistance is lowered, the adhesive film becomes
brittle, and workability is lowered. On the other hand,
when the total content of from mononuclear components to
trinuclear components is greater than 70% (the total

20 content of tetra- or higher nuclear components is equail
to or less than 30%), there are problems such that the
amount of outgases is increased at the time of curing of
the adhesive film, thus causing contamination on the
surface of the support or the adherend, or deterioration

25 of migration resistance, and tack properties of the
adhesive film are increased, thus lowering workability of

the adhesive film.



of inprovenent in formation of a three-di nensional cross-1linked

network of the epoxy resin after curing. 20 Exanples of such a curing
agent having flux activity include benzoic acid derivatives such as

2, 3-di hydroxybenzoi ¢ acid, 2,4-di hydroxyleenzoic acid, gentisic acid

(2, 5-di hydroxybenzoi c acid), 2,6-di hydroxybenzoic acid,
3,4-dihydr0ﬁﬁﬂfgé3ic acid, 25 gallic acid (3,4,5-trihydroxybenzoic

acid) and t rke; naphthoic acid derivatives such as 1,

4-di hydr oxy-2-napht hoi c acid, 28 _3,5-di hydroxy-2-naphthoic acid,

3, 7- di hydr oxX -%-Eaf*}rﬁ%oi:enafcwtaﬁcﬁ thénugdks aphamphiiea t a; and

di phenolic acid, and the |like. These may be used singly or may be
used i n &I HELGHT of AR BE T el Kilhels 2 Eaiem eniieisen egh aflee albolly
used are 2, 3-di hydroxybenzoi c acid, gentisic acid and phenol phthalin,
whi ch ar 88k ERICede s hnt pE effsdl ot overovE e sha dd deot ayer tfiorwkdrly
on the solder surface and excellent in the reactivity with the epoxy
resim 168[oolrbpd, MExanpEed sofo tdEecaipbundrioaviiy tbu 0&cti When( €k is
havi ng a phenolic hydroxyl group include phenols. Concrete exanples

i ncl ude esnoherisohavimgra phenoltifce yldoweyl ogreovpl smdh ,ad tpHeng@laossible
o-cresol, 2,6-xylenol, p-cresol, mcresol, 15 o-ethyl phenol,

2, 4- xyl eliol m@r&- pflfenot 1 vimley hykphvenot . ad, 3yt ensle nedihel amount of
3, 5-xylenol, p-tert-butyl phenol, catechol, p-tert-anyl phenol,

resor ci nofut ga setsy lapheriod, t prgheny | phenelg dof sphenakhis s bireplranch dhich
bi sphenol AF, biphenol, diallyl bisphenol F, diallyl bisphenol A 20
trisphenchugetr alkirsphriela ahdnt ke | the. {W0P73ke oMeamehid@pphe: body
m xi ng amount of the curing agent having flux activity in the

adhéadi veofri luhe saphefreeabl.y foom fet @ 308eby el ghiynand pariicWlardy o
preferably from3 to 20% 25 by wei ght. When the m xi ng anount of” the
curing agent ehayitigahl ux el yvbyubhdhe adhesi ve fid Béssinides pore
above range, the flux activity of the adhesive filmis 1nproved, fg
and at tbe reanei bvieBy t Be cepoxy £nesi Nband 4 he auny e@&h%%;k?i‘i&%g; 298Nk he
having flux activity are prevented frombeing remained 1n th

adhesi vez Hinldg i acigdengal |y, when the unreacted curing agent having
flux activity remains, 5 migration takes place. [0074] The m xi ng
ratio ((A)/(&psof the thernosetting resin (A) to the conpound having
flux activity (C) is not particularly limted, but it is preferably

froms0.5 torgQ@ content of mononuclear components in the

aforementioned phenol novolac resin or cresol novolac
resin is not particularly limited, but it is preferably
equal to or less than 1% and particularly rreferably equal
to or less than 0.8%, based on the adhesive film. When

20 the content of the mononuclear components is in the above
range, the amount of outgases at the time of curing of the
adhesive film can be reduced, contamination of the support
or the adherend can be suppressed, and further migration
resistance can be improved.

25 [0054]

The weight average molecular weight of the

aforementioned phenol novolac resin or cresol novolac



10 particularly preferably from1l to 18 and further preferably from?2
to 15. Wien ((A)/(C)) is equal to or nore than the above lower limt,

t he anobunt of the conpound having flux activity (C) generating

outgases is reduced at the tinme of curinag of the adhesive film so

that voids 15 in the adhesive filmcan be reduced. On the other hand,
when ((A)/(C?% i.s equal to or less than the above upper limt, the

oxi de | ayerSt0r teét BATt P& Tt Fivad * $ifr flddel e dhebashdrtentisopteeerably
support, .or on bhe sol der surface can be effectively renoved.

20[ 0075] TR P EGr M0 Redndl Pie hiliResi el i Piedfe rab Iy eeam 400 to
invention contains a filmformng resin (D). Thus, filmformng

properti &g Hf0- Whemelidhesio@Upl fareri monyethamd thakeabo wasyower
to form25 a film Furthernore, nechanical properties of the adhesive
film areld®bt exdel | €6t PqDOIb|Le 300 moghectifectomehyg pesine(b) drs
not particularly Iimted, and exanples include a (nmeth)acrylic resin,

a phehoxy Ese A S ca ipol Yhst @mawesino fa pot garse haae téss ntimepalfyidhdéng
resin, a siloxane-nodified polyimde resin, 5 polybutadiene,

pol ypr opgplfentdrea agilye ene-ebuf adimeneh tyr ene@ueepol yoRtanel Sk tir@meon the
ethyl ene -but yl ene - styrene copolyner, a polyacetal resin, a

pol yvi nyeuutycal ocfeshe, sapgmbdyti ayl tacetalh¢ £enm,. aohutyle bHILEF, hand,
chl oroprene rubber, a 10 polyam de resin, an acrylonitrile-butadiene
copol ynmewhean atcriy omijtiarl itd er-Mésadiciene tacCrabokeC @Sher limit,
copol ynmer, an acryl oni tri le -but adi ene st yrene copol yner,

pol yvi nyl tadet ices s hpllen tandnd he bifkfes cThesa yaye 8 resed sk AGliYI Py and
may be used in conbination of two or nore kinds. Anong 15 these,

preflé@r abbynuieldiils tay beadh&nade 1€lisel ecf ed .from the group

consisting of a (nmeth)acrylic resin, a phenoxy resin and a pol yi m de
resin. [0077boBE® wei ght average nol ecul ar wei ght of the filmformng
20 resin (D) is not particularly Iimted, but it is preferably equal

to or nore {han cl&ng%ndmrlﬁvm&&eﬂbw heam 20000 to 1,000, 000 and
further preferably from 30,000 to 900, 000. Wen the wei ght average

e ot v O ok P B PR AR B RO R

compound having flux activity (C). Thus, an oxide layer

15 formed on the solder surface of at least one of the first
terminal of the support and the second terminal of the
adherend can be removed, and depending on the situation,
an oxide layer formed on the surface of the first terminal
of the support or the second terminal of the adherend can

20 be removed, and the first terminal and the second terminal
can be surely solder-bonded. Accordingly, it is possible
to obtain a multilayer circuit board, an electronic
component and a semiconductor device having high
connection reliability.

25 [0056]

The compound having flux activity (C) is not

particularly limited as long as a flux activating compound



The content of the filmformng resin (D) is not 31 particularly
limted, but it is preferably from5 to 70% by wei ght, nore

preferably from 10 to 60% by wei ght and particularly preferably from

15 to 55% by wei ght, based on the adhesigge film Wen the content is
within the above 5 range, the fluidity of the adhesive filmis
suppressed and handling of the adhesive filmis facilitated. [0079]

The adhe&SeSfFPMEGMehE pP&s &t dRvention aRyther sirekdeansaimf acker and
conponents in addition to_the aforementi oned 10 conponents. [0080]

(E) Curi MfaEe&RdthYolsedThE cGurfARPaiceiehst ol ngE)a Ay olfe Ppropetigxyl
sel ected dependi ng on the kind of a curable resin or the like prior

15 to us&IrExAnplred phemeldw it aexelleraronp(E)l fedbblleof a carboxyl
trisubstituted phosphoni ophenolate or a salt thereof, an im dazole
conpound 9HRRRAg 3@ Fredt PREPOLAc diydgestyiogarompre than 150 degrees
cent;:{gjrade and the like. Fromthe viewpoint that the curability of

the atlhesivé 33 M may be 20 effectively inproved with the addition of
the curing accelerator in a small anmount, preferably used is an

i m dazol e c@ipounix haw rgnaunel pifng poi avmefowgdahaivd rog ADo& Bhaivity
150 degrees centigrade. Wien the nelting point of the aforenentioned

i m dazol € Choripoundonsl egoab 0kobyr w2hi ghteahidap 4501 degrLeby preferably
centigrade, the termnal of the adherend and the term nal of the
support ¢ammbe3bardezio &0 bgache dyhear. befiarem coRpl efi #0nef LMELRE Br the
t he adhesive film 32 Exanples of the imdazol e conmpound having a

mel ting poimpoohdequatihg @lwRrgcthan 450 (d8gr£6Siaertd Ir 288 v ddg e,
2- phenyl - 4- met hy1- 5- hydr oxynet hyl i m dazol e,

2- phenyl té4eref hyki Meazolie pndahhed | kRp HIPO8L] and ke POt eRL O+ ime
the curing accelerator (E) is not particularly limted, but it 1s

pref erabtyof 1,01 da 8@ d & HOUmbYs det ity ands fmr eaRr ef&f Q’.Q!l’é{%t)ﬁ% % Dting

to 5% by weight, based on the adhesive film en the m xi'hg anoun

of the 101iyd dagelis; cOYPqUNd i smaquat gt Q +ory Jar %i%noggﬁﬁ?ﬁgr | omery, o

limt, the function as the curing accelerator (E) can

ef fecti vghwn xhi-Ri t@ﬁlﬁnq&]@egglﬁro éle'r&nh 05}13@%5&996%{11\’%# Irrqrgez;gmg

i mproved. When the m xi ng anount azo s equa

(R hecabat, Wpend Mot 4 e L nalolot hg Ak end epd e

term nal of the support can be bon D each o

of guri ngegfig]@gﬁ%céheégyle dd | m{lﬁ%@vé&orage stability of the adhesive
. . .

filmcan be further inproved. ese Curing accelerators (E) may be
used si ngly[@b5@]y be used in 20 conbination of two or nore kinds.

Meanwhile, the compound having flux activity (C) 1is
present in the compound acting as a curing agent of the
epoxy resin (hereinafter such a compound is also referred

20 to as the curing agent having flux activity). For example,
an aliphatic dicarboxylic acid, an aromatic dicarboxylic
acid and the like acting as a curing agent of the epoxy
resin have a flux activity as well. In the present
invention, such a curing agent having filux activity acting

25 as a flux and acting as a curing agent of the epoxXy resin
as well may be suitably used.

[0059]



[0082] (F) Silane Coupling Agent The adhesive filmmay further
contain a silane coupling agent (F). Wth the addition of the silane
coupling agent 25 (F), adhesion of the adhesive filmto the support

or the adherend such as the sem conduct®B chip, the substrate or the
like is increased. Exanples of the silane coupling 33 agent (F)

i nclude an epoxysil ane coupling agent, an aromatic-ring containing

ami nosi | anel PRE Hgkhr 4P t Rempkendrieseingy bbudsarimgity ofC)
may be used jn conbination of two or nore kinds. The m xi ng anount of

5 the si P&VeIRGupl iR AGEML (FF onay Beipiopet Py asat@mpPegndubamtinig one
preferably fromO0.01 to 10% by wei ght, nore preferably fromO0.05 to

5% by wePghfioaiRl ¢ fir EREL P EflegaIYP 61 dm 6. Rale 2%llsy. wsiwhh, chagegiunds
on the adhesive film [0083] 10(GQ Filler The adhesive film may
further Bam @ arfither {a@m THuss Lhauidear expandiich abeff i coent

of the adhesive filmis lowered and the mnimumnelt viscosity of the
adhedi vetEnmneratadaist M¢anwhhe aandges cfo@p 0Lirtd 0y 006§ Paux activity
15[ 0084] Exanpl es of the filler (G include silver, titanium

oxi de, si(Filcdawnieg anghtdreolikehtdmexgrl, cammag trkesersptef ar abmpound
used is silica. Exanples of the shape of the silica filler include
crushed Bihiiceg spRerocamcidi od atde?0 tihe hivkie;oapd pyedepabl ynuged
is spherical silica. [0085] The average particle dianeter of the
filler (f@pliescube.parduchl abimpdindisedhapubei tid st peefrerabl yreguali ¢@ia
or nore than 0.01 pmand equal to or less than 20 pm and 25
particularl y poefier al y equat dtampe rapderethant Aelcpmpngn 8dHak itPg Of 1 ux
|l ess than 5 pm Wien it is in the above range, aggregation of the -
filLer (&Ftiivibe adheshue ifngMacaih PBoxIA SYRRIESSEd@nd bhenolic
appear ance can be inproved. [0086) The content of the filler (G is

not parthoul@&tyl group refers to a compound having one or more of

carboxyl groups and one or more of phenolic hydroxyl groups
in amolecule. Such compounds may be in the formof a liquid
or a solid at a room temperature.

15 [0060]

Among these, examples of the compound having flux
activity (C) having a carboxyl group include an aliphatic
acid anhydride, an alicyclic acid anhydride, an aromatic
acid anhydride, an aliphatic carboxylic acid, an aromatic

20 carboxylic acid and the like.

[0061]

Examples of the aliphatic acid anhydride of the compound
having flux activity (C) having a carboxyl group include
a succinic acid anhydride, a polyadipic acid anhydride,

25 a polyazelaic acid anhydride, a polysebacic acid anhydride
and the like.

[0062]



limted, but it is preferably equal to or nore than 0.1%5 by wei ght,
nore preferably equal to or nore than 3% by wei ght, further

preferably equal to or nore than 5% by weight, and further nore
preferably equal to or nore than 8% by w&di ght, based on the adhesive
film On the other hand, it is preferably equal to or less than 80%

by weight, 10 nore preferably equal to or |ess than 60% by wei ght and
further prefet3BPy Yo Grl 1 e¥§ Ltitar Shdeayh weirg ¢ Cb%stéﬁedrpmp@und
adhesive film Wen the content of the filler is equal to or nore

than t he HbbYB Y St X | RAULVIRE diG) dranéad @ |G askoxxbaagsoor include
coefficients between the 15 adhesive filmafter curing and adherends

i s reducéd,™ah8 Ythet sty gemwartat Ba 1due i ag itthez mly shbdk ,i s redaded]

so that detachment of adherends can be further surely suppressed. On

t he ot hef SRy ditrphthe kbat emidf anheydrlider, i 8 equzhyfohdmiesacid
than the above upper limt, an 20 excessive increase in the elastic
nmodulus @Mhndradiesi fe e xahafdree pbihiangi ©s asuppr esdegdraad hak t he
reliability of the sem conductor device is inproved. Wen the content

of the fitdterahydrophéhabbie rmanyd, aney drdideym aelttr Vaseesi ty of

t he adhesive filmis easily adjusted to 0.01 25to 10,000 Pa.s. [0087]
The af or éemtabyer spbpéctive mesia somyahehntie are m82hiXedytQ chexene
solvent to give a varnish. The varnish is applied to a base nateri al
subj ect ed itar peelkivigl of ax ol pestedrskhectand tdreel ikae and the
resulting material is dried at a prescribed tenperature until it is 5
substanti al [pOfg®e fromthe solvent, whereby it is possible to obtain
an adhesive film The solvent used herein is not particularly limted
as [ldng as Ekansplaerb Mthle LasPREt ilo alded CONRYREN Sot 8 £0ERESEmpoundg
Sui tably used are ketones such as acetone, nethyl ethyl ketone,

met hyl 1Raivsiobgit ¥h uketomne i vl diyi sebpt b ketane) cl n

DAA (di acet oﬁ[g@m cohol) and tiﬁ;e( I(i Iie; arorrgti c hydrgé{?rabodrﬁgé c%rhgcslude
benzene, axphenea 1@l wened agdnivher | hke: Al n.ag Jwefh -

al cohol , efléhyl al cohol , isoprc%J|;)H§llC g:ééohaglt,cpgﬁl%gtlj#gglcc%ﬁ&aé{n%hlyﬁterlde’
like; 15acelyaspbvas; sueh As: getimly gehlasol ye, ee;;‘%g G&hbgeol ve,

butyl cellosolve, nethyl cellosolve acetate, ethyl ¢ Ihl 0S0l've acetate
and the }Liks; hyl 5 25 BYT. ' THE rahydr of ur an),
DVE (di et Eﬁﬁ%ﬁ*ﬁ? FWDBaEg:(LQi %@%Sg@f&de és?gr}})?iééﬁ (%?H%O 0

3- et Boxypr Qpi N, 4 (di car. ). t.he Jike. t he .
am)grhl’t o?ﬁ?bﬁjeloggrlégelnli%gd, g{ﬁﬁ%@é%ﬂld %Igﬁstec%tl o%gtlﬁg%oﬁp%ﬁgﬁ?‘?%%fe]ae .
to the sol vng6i4s preferably in the range of 10 to 60% by wei ght.

[ 0088] 25Thé thi c]kness of the obtained adhesive filmis not

pa”iCU|m1ﬁx5HEf§g’J¥“th%iéﬁfﬁ%&%f@'gJJ&@L%ffé3ggid of the

compound having flux activity (C) having a carboxyl group
include a compound represented by the following general

20 formula (2), formic acid, acetic acid, propionic acid,
butyric acid, valeric acid, pivalic acid, caproic acid,
caprylic acid, lauric acid, myristic acid, palmitic acid,
stearic acid, acrylic acid, methacrylic acid, crotonic
acid, oleic acid, fumaric acid, maleic acid, oxalic acid,

25 malonic acid, succinic acid and the like,

HOOC- (CH,) ,—-COOH (2)

wherein, in the general formula (2}, n represents an



pm and particularly preferably from5 to 200 pm Wen the 36
thickness is within the above range, the resin conponents can be
fully filled in the gap between bonding portions and the nechani cal
adhesion strength after curing of the r@s n conponents can be
secured. 5[0089] The thus-obtai ned adhesive filmhas a flux

activity.. Accordi n(g%y, t he. adhesive filmmay be suitably used in
connect i o’ of IFentRt s Bt r FRg ¥l Ber cohedt ilomaBdcle @sad to or less

sem cond&(g{ or ip and a substrate, a substrate and a 10 substrate, a
seni condUct®t p and a sem conductor chip, a sem conductor wafer
and a sem cc%gjdug or wafer, and the Iike. [0090]. Mul til ayer
Circuit Boar ,0 Péctronic Conmponent, 15 Sem conduct or Devi ce Next ,

the multilayer circuit board, the electronic conponent and the
sem conduct 69 E& Qs A neec atdranedt iedrieph adhiesi ve riidmyhiild deids,
descri bed. [009% 20Fig. 1 is a process cross-sectional view
i |1 ust raPitRif ¢ 68 exawped dfs thec ampoth or eprogseinrie @ senttendishota 1
devi ce using the adhesive filmof the present invention. First, as
shown i nfRmruia al Zenifeomiuther cheppb tati of sahderx deipenll bslance
prepared (Fig. 1(a)). 25[0092] An adhesive film 2 having the
af or enengirered thex #andtionyi sld@néeratefl thet heomprinonduetorn hir x
so as 37 to cover the solder bunps 11 of the sem conductor chip 1
(Fig. 1(bptiy0093])(C), the amount of outgases generated at the time
of curing of the adhesive film, the elastic modulus and
10 the glass transition temperature of the adhesive film
after curing, and the like. Among the compounds
represented by the general formula (2), particularly
preferably used is a compound in which n is 3 to 10 from
the viewpoints that an increase in the elastic modulus in
15 the adhesive film after curing may be suppressed and at
the same time adhesion between the support and the adherend
may be improved.
[0066]
Among the compounds represented by the general formula
20 (2), examples of the compound in which n is 3 to 10 include
glutaric acid (n=3: HOOC-(CHz)3-COOH), adipic acid (n=4:
HOOC- (CH2) 4—COOH), pimelic acid {(n=5: HOOC- (CH,) 5s-COQH) ,
sebacic acid (n=8: HOOC- (CH,)3-COOH), HOOC—-(CHs2)10-COOH
{n=10}) and the like.
25 [0067]

Examplescﬁfthearomaticcarboxylicacid(ﬁfthecompound

having flux activity (C) having a carboxyl group include



As a nethod of |am nating the adhesive film2 having 5 the fl ux
function to the sem conductor chip 1, there may be used, for exanple,
aroll lamnator, a flat-plate press, a wafer lam nator and the I|ike.
Anong t hese, preferably used is a nethodeof |am nating under vacuum
(vacuum lam nator) so as not to entrain air during |am nation.

10[ 0094] The I(gm nat i nlg conditions are not (Ej)artl cularly limted as
| ong as tH& PabBied 1BE ddtiBnafthedt wol @k, riagweeeented by the
spemﬂc&.léjio/1 the tenperature is preferably from 60 to 150 degrees
centigra hAVIHRT t PRE S 53 pr FRFEBILE 16391 o 1(80 ,120 seconds, while
the tenperature is particularly preferably from80 to 120 degrees
centi grade ditP eBé time is particularly preferably from5 to 60
seconds. Wien the lam nating conditions are within the above range,

t he adhesi vd Fh¢Hitics exEekimentai Ja bal ance 20 anpng adhesi on,

suppr essi on of extru5| on of the resin and the degree of cure of t he
resin. [0095] The4y O8ssurization condition is not particularly
limted either, it is preferably from0.2 to 2.0 MPa 25 and
particul arly prefs from0.5 to 1.5 Mra. [ 0096] Next, a substrate
3 having a pad (not(3 38 illustrated) on a position
correspondi nge gtzder bunps 11 of the aforenentioned

sem conductor chi]p is prepared, and the sem conductor chip 1 and

t he bstrate 3 age tenporarily conpression-bonded through the
adhesive 5 film2 having a flux function while aligning the

seni conduct eheate pnl Mirt ht hbe gitbsteat € ki@ ({£)) Rhetlemporary each
conpr essi on-bondi ng conditions are not particularly limted, but the

t enper at finel d se peiefrer abl ¥ Iﬁéﬁmvﬁﬂléﬁtlédiﬁgi@e@r%%fB' gar@@%@nldeég% one
time is 10 preferably from1l to 120 seconds, while the tenperature is

parti cul afl YR pried erabliys fgomy&ﬁggyjlzogggggees centigrade and the
time is particularly preferably from5 to d seconds. In addition,
the pressurigatg®on condition is not particularly limted either, but
it is preferably 15 fromO0.2 to 2.0 MPa and particularly preferably
fromg0.5 tor&nedaa 1l 089%hula 4 1Next, the sol der bunps 11 are
nmelted to form sol der connection portions 111 for bonding the pad and
t he sol ders 20(F|g 1(d)).

Rs Rit Rz
R? CH R1s
R2 10 Ri5 14 (4)
RZD R] 6
RS R17

wherein, in the general formula (4), R® to R?? are each
independently a monovalent organic group, and at least one
of R® to R?® is a hydroxyl group or a carboxyl group.

15 [G070]

Examples of the aforementioned aromatic carboxylic acid
include benzoic acid, phthalic acid, isophthalic acid,
terephthalic acid, hemimellitic acid, trimellitic acid,
trimesic acid, mellophanic acid, prehnitic acid,

20 pyromelliticacid,melliticacid,triilicacid,xylicacid,



[ 0098] The sol der connecting condition also varies dependi ng on
the kind of the solders in use. For exanple, in case of Sn-3.5Ag,

sol ders are preferably heated at a 25 tenperature of 220 to 260
degrees centigrade for 5 to 500 seconds2and particularly preferably

at 230 to 240 degrees centigrade for 10 to 100 seconds to carry out
sol der g?ﬁcoEnec,ti on. [0099] |, This sol der bondi ;gTi s preferably
carri ed MG hddrt ¢ hé Cddhdi Fieshist ¥dem & hae clifh sBr@ern btvpsi A lagdat ,
nelted and 5 solders are bonded to the pad, and then the adhesive
film2 i $3herradStur soiFRAL G sactifh sekddrc pdadi rcid preferably
carried qut_under the conditions such that the curing reaction of the
adhesi ve %3 12 hgedso Kt smER 15t oredd al 2 hdughi h nd reut vlee niamps  2kid,
are nelted. Thus, 10 the solder bunps 11 and the pad can be surely

sol der - b@fdtel SECLODF1d  (heh diHeyddinesy benfzd i 2 aicsi dhkat ed and
cured. The curing conditions are not particularly limted, but the 15
t enpet at dred 1 prredee alhibenzomcl30cid,229, egridesdeent yige ade Bad atdiad ,
time is preferably from30 to 500 mnutes, while the tenperature is
parti cul g8yl beeferiadl ff 3 rbdnb 30 1oy2a® xipgreeso tentigidfle anwbhheoic
time is particularly preferably from60 to 180 m nutes. 20[0101] In
this manperidideirs yosiivielse 4 ochbtas nl adsehilcpaduct pr 2de)d sBtHQid acid
whi ch the sem conductor chip 1 and the substrate 3 are attached to
each ot hemdni 3 h5a ctiun pd rurzogluet-rofphhe cadbesicvel f | peho Th@thalin,
sem conductor device 10 is 25 excellent in the electrical connection
reliabil dtiprsenoe itheaeurded phaducheofl itihe. adhesive film2 is used

for attachnent as described above. Furthernore, by the use 40 of the
adhedi ve fil[moZ,11the sol der bunps 11 and the pad are surely

sol der - bonded and at the sane tine the gaps due to sol der bonding are

encapsul at eAmotiyist Aehi @yhBOUH @B BrOdUaY VlYx activity (C)
represented by the general formula (3) or (4), preferably
used is a compound containing, in one molecule thereof,
two or more phenolic hydroxyl groups which may be added

15 to the epoxy resin, and at least one carboxyl group which
is directly bonded to an aromatic ring capable of
exhibiting a flux activity (reduction) from the viewpoint
of improvement in formation of a three-dimensional
cross-linked network of the epoxy resin after curing.

20 Examples of such a curing agent having flux activity
include benzoic acid derivatives such as
2,3-dihydroxybenzoic acid, 2,4-dihydroxybenzoic acid,
gentisic acild (2,5-dihydroxybenzoic acid),
2,6-dihydroxybenzoic acid, 3,4-dihydroxybenzoic acid,

25 gallic acid (3,4,5-trihydroxybenzoic acid) and the like;
naphthoic acid derivatives such as

l,4-dihydroxy-2-naphthoic acid,



5[ 0102] Furthernore, a circuit board and a circuit board are
bonded to each other with the cured product of the adhesive film2
according to the sane nethod, whereby it is possible to obtain a

mul tilayer circuit board. 10[0103] ABso, a seni conductor chip and

a sem conductor chip are bonded to each other with the cured product

of the a%the§|_§e fin&mz according to,the same nethod, whereby it is

possi bl e *t'0° Bt AiYF BRA%E ecT PERIAL R8ASoreht /15[ 0104] Her ei nafter,
the present_invention will be described in detail by way of Exanples
and Conp r'ai‘hgé F¥s.2 el ot ke % £demnd nbBst i bhkes not
restricted to these Exanpl es and Conparative Exanples. 20 EXAMPLES
[0105] ER&FFRIPhirepaiati ohi Bk evsrt shardd Aded| vheFllilob5% e se may
wei ght parts of a bisphenol F type epoxy resin (EPI CLON-830LVP,

commer ci R VS84 S BBEd ¥ CFMIE XC o ripde dt i ony oab i he ttier mEetwongr more
resin (A), 30.8 weight 41 parts of a phenol novolac resin (VR-9305,
comrex ci &HNA avai ParPeIf rdhe MRt s r Siemalal y, used) aas t he curing

agent (B), 3.0 weight parts of sebacic acid (a product of Tokyo

Cheni cal 2l fdudi by dGex yblenz 9 1 as ahideonpanhd shiavi agifd uxnB activity
(©, 10.0 weight parts of a bisphenol F type phenoxy resin (YP-70,
commer ci phlepn @y phltdld kifirommAdhtho KaseiexCGoe ] lletrtk ) ias tihe biflfect of
formng resin (D), 0.2 weight parts of 2-phenyl-4-nethylimdazol e
(2P4NVEZ, temverTigl kyeavai 1 dbl @ afyeom Shirkekil Ghetheaks 1GEP. 3uaF i€ and
curing 10 accelerator (E), and 1.0 weight part of 13- ( 3 ,

4- epoxycgelcatiekght) it hyhte i retkaxysi kagnar { KBMt1393e peaffrereisal 4 ¥

avai l abl e from Shin-Etsu Chem cal Co., Ltd.) as the silane coupling
ageit® (F) wep@7dissolved in nethyl ethyl ketone, whereby a resin

varni sh having a resin 15 concentration of 50% was prepared. [0106]

Examples of the compound having flux activity (C) having
a phenolic hydroxyl group include phenols. Concrete
examplesincludemonomershavingeaphenolichydroxylgroup
mnﬂlasphenol,o—cresol,2,6—xylenol,p—cresol,m—cresol,
15 o-ethylphenol, 2,4-xylenol, 2,5-xylenol, m-ethylphenol,
2,3-xylenol, meditol, 3,5-xylenocl, p-tert-butylphenol,
catechol, p-tert-amylphenol, resorcinol, p-octylphenol,
p-phenylphenol, bisphenol A, bisphenol F, bisphenol AF,
biphenol, diallyl bisphenol F, diallyl bisphenocl A,
20 trisphenol, tetrakisphenol and the like.
[0073]
Meanwhile, the mixing amount of the curing agent having
flux activity in the adhesive film is preferably from 1
to 30% by weight and particularly preferably from 3 to 20%
25 by weight. When the mixing amount of the curing agent

having flux activity in the adhesive film is in the above

range, the flux activity of the adhesive film is improved,



Preparati on of Adhesive Film The resulting resin varnish was applied
on a base material polyester film (Lumra, conmercially available 20
fromToray Co., Ltd.) so as to have a thickness of 50 pm and the
resulting material was dried at 100 degee&es centigrade for 5m nutes
to obtain an adhesive filmhaving a thickness of 25 pm [0107]
25Pr epar ati on_of tj?m conduct gr Devi ce The resulting adhesive film
was | ami r‘—f‘aﬁ‘gda%o SeMddbndbdtsy Ehfp qRP¥¥: nPsiin 2N® e unreacted
t hi ckness: 0,3 42 mm) having sol der bunps (Sn-3.5Ag, nelting point:
221 degr &&5F BAt Fgdte ) a7 1 200 dalyf Sext EBAt yrdtR R ¢ Hea ted uirpmobeing
| am nat or, whereby an adhesive filmattached sem conductor chip was
obt ai nedr BiheR i e tA1§ gRFRE B pad ook i on bicadsintald yboavlen the
having a pad portion with a gold-plated surface and the sol der bunps
to cone t%Ce6hestt CHTtiN @ael edtthehaniegsétiwondadtiori tlyi prevasins,
tenporarily conpression-bonded to the circuit board at 100 degrees
centiyr aBd Fort3®@sekakes Wlasieng a flip chip bonder (a product of
Shi buya Kogyo Co., Ltd.). Next, the resulting material was heated
at 235 degreé®d téhtigrade for 30 seconds using a flip chip bonder (a
product of Shibuya Kogyo Co., Ltd.), whereby sol der bunps 15 were
melted to cdhey rourisg dextconneld) drnC) ) &fr ther noliernidiee Bdhesd Veesin
filmwas cured by heating at 180 degrees centigrade for 60 m nutes,
wher eby dAdent comdurt oompevicd i whhah # hexserd condust orcehiips andt
the circuit board were attached with the cured product of 20 the
adhesi vephidtni @ad =oht pi heni {1 PGhuExarpie BriyEpasatior mMarBi 88 20,
for Adhesive Film An adhesive filmand a senm conductor device were

10 particularly preferably from 1 to 18 and further

preferably from 2 to 15. When ((R)/(C)) is equal to or
more than the above lower limit, the amount of the compound
having flux activity (C} generating outgases is reduced
at the time of curing of the adhesive film, so that voids
15 in the adhesive film can be reduced. On the other hand,
when ((A)/(C)) is equal to or less than the above upper
limit, the oxide layer formed on the terminal surface of
the adherend or the support, or on the solder surface can
be effectively removed.
20 [0075]
(D) Film Forming Resin
The adhesive film of the present invention contains a
film forming resin (D). Thus, film~forming properties of
the adhesive film are improved and make it easy to form
25 a film. Furthermore, mechanical properties of the
adhesive film are also excellent.

[0076]



25 prepared in the sanme manner as in Exanple 1, except that 50.0

wei ght parts of a bisphenol A type epoxy resin (EPICLON 8405,
comercially available fromDIC 43 Corporation) as the thernosetting
resin (A), 25.5 weight parts of a phenoBonovol ac resin (VR 9305,
commercially available fromMtsui Chemcals, Inc.) as the curing

agent (B), 31.0 ji;ht parts of sebacic acid (a product of Tokyo 5
Chenmical In ﬁ’s?% Bof 0Ty BeSiie (ConpgouftP haR# B§ fFwkaadty dityited,
(O, 20.0 weight parts of a_bisphenol F type phenoxy resin (YP-70,
commer ci A1Y aFaTIRbEE Al ReIR @ KABEtIchacn Wiy aesha,fid nphenoxy
formng resin (D, 0.5 weight parts of 2-phenyl-4-nethylim dazole
(2PAMEZ, &E&eRei & IBC 10 ef/faf FaBles $ RomaShiP Rk Chthiaged sTE€srim ) as

the curing accelerator (E), and 1.0 weight part of 13- ( 3,

4- epoxycPOlortR¢Ide BERT 1 i ArethHoky s angemen¢ KBV 398, peohyemdiced | yesin,
avai | abl e from Shin-Etsu Chem cal Co., Ltd.) as the silane coupling
agentd ( Fpoderleudiaskiotned imo hebindp ¢5eatchy| aket one to prepare a resin
varni sh having a resin concentration of 50% [0109] Exanple 3

Pr epar at e¢ty ¢ n¥aini sadfign ddhéginen i lon 6 Ayrmedhesiave fil m and a

sem conductor device were prepared in the same manner as in Exanple

1, excepstiyhagdn2e.eX heilghte panty Iofna-Gregoe nkoOved 8o UipHpErepexy resin
(EOCN- 1020- 70, commercially avail able from N ppon Kayaku Co., Ltd.)

as the therlnpseetiaig resin,(A) ,pdby® iwey ghbuzy part seefi @, phepellyvinyl
novol ac resin (PR55617, commercially available from Sum tono Bakelite
Co., Ltdapedsalheerinpgaagent y(B)ruBb@ mei ghtcHies 6 afe 88bRGIKL a¢I d 5
(a product of 44 Tokyo Chem cal Industry, Co., Ltd.) as the conpound
havilog fpuX yeehi diet ¥ e(s@)n , 6h G ey alin Paris ofpatRiPOEBROL oAIYPRer, an
phenoxy resin (YP-50, commercially avail able from Tohto Kasei

Cheri cal a€ay1dhdt)r BBethi 4 &Main i BE yesin aDd éojpcpl%ﬁle%t Rart

of 2-phenyl -4-met hylim dazol e (2P4MzZ, commercially avail able from

Shi koku £861Y Léh$ tGOF De ) baft 4 8S T 1 88 y3GERE LIS 1 (Rer ANHchRrinyl
wei ght part of
acetate, nylon and the like. These may be used singly or
may be used in combination of two or more kinds. Among
15 these, preferably used is at least one kind selected from
the group consisting of a (meth)acrylic resin, a phenoxy
resin and a polyimide resin.
[0077]
The weight average molecular weight of the film forming
20 resin (D) isnotparticularlylimited,butji:ispreferably
equal to or more than 10,000, more preferably from 20,000
to 1,000,000 and further preferably from 30,000 to 900, 000.
When the weight average molecular weight is in the above
range, film-forming properties of the adhesive film can
25 be further improved.

f00781}

The content of the film forming resin (D) is not



13- ( 3, 4-epoxycycl ohexyl ) ethyltrimethoxysilane (KBM 303,
commercially available from Shin-Etsu Chem cal Co., Ltd.) 10 as the

sil ane coupling agent (F) were dissolved in nethyl ethyl ketone to
prepare a resin varnish having a resin éancentration of 50% [0110]
Exanpl e 4 15Preparati on of Varnish for Adhesive Film An adhesi ve
filmand a seniconduitor device were prepared in the same manner as

in ExanpPR At 1eMPT LvhdtimEt 6 dneipt pir i T aferbl yndusimcst §pe70%
epoxy resin (EQCN-1020-70, commercially available from N ppon Kayaku

20 Co., EX¥.Weaghthe PR&OREELaREP ey F Xy, 18 ot qebddt barweigfhh and
phenol novol ac resin_(PR55617, commercially available from Sum t ono
Bakel i t ePEF E1FUd YT A tHee Eariayl dgémo B 5 6.0 SWekghty peeighdf, based
phenol pht hal i n (a_product of Tokyo Chemi cal I|ndustry, Co., Ltd.) as

t he conp&ind aAHye e 25l kst | When(the gort eritghts parttsimftlae above
bi sphenol A type phenoxy resin (YP-50, commercially available from

Toht @ Ka§@inmr,tﬁtedf)llbisdihef pifl mhfeoadingsiesd f { Dh, 1 23s Qppaighs e 4and
parts of a spherical silica filler (SE6050, commercially avail able

from Admhigexhsiag. 0 ft $ he avdhagel par tfiiclre disants el ix pokdas t he

filler (G, 1.0 weight part of 2-phenyl-4-nethylimdazole (2P4MZ,
comerci al | y0® & ai | abl e from Shi koku Chemi cals Corp.) as the curing
accelerator (E), and 1.0 weight part of 13- ( 3, 4-epoxycycl ohexyl )

et hyl tri net itvey sid lnae i(WBNE BDB, odomias b Akky ravai habng: f saMSRi Bt SHe ¢
Chem cal Co., Ltd.) as the silane coupling agent (F) were dissolved

i n met hyEohx @t hyb t ketroreni®o peeyas €. ra aldsi 816l Rics R AN &nseld foned
content concentration of 40% [0111] Exanple 5 Preparation of Varnish

f or 1Adhesiows & kmtlbAn adhesive filmand a sem conductor device were
prepared in the sane manner as in Exanple 1, except that 13.0 weight
parts of a ¢pexad ] novol ac type epoxy resin (ECCN- 1020- 70,

comercially available from N ppon Kayaku Co., Ltd.) as the

thernosettipg)reshPinAy ,A6cQ 1Wekghtparts 20 of a phenol novol ac
resin (PR55617, commercially available from Sum tono Bakelite Co.

Ltd.) as theneurdngiagent c £B)e Ba P ouei _gﬁs Ltﬁ’%{;; S, af t;ﬁgggg'nrgmggil%ééed

product of Tokyo Chem'cal I|ndustry, Co as havi hg

[0 2cLudiond g 85 ueiahionart 5 ol aPbealy o LIDR2 AR

resin (YP- comverci ally avai

]E PFIlEIr | ?%%g%?o%lgc{)%%eér}@lg glieisy?@f 0yl qpﬁr?%rgt s, 803 es]pggl(’jircaé E ?i Iiinccalude
trisubstituted phosphoniophenolate or a salt thereof, an
imidazole compound having a melting point of equal to or
more than 150 degrees centigrade and the like. From the
viewpoint that the curability of the adhesive film may be

20 effectively improved with the addition of the curing
accelerator in a small amount, preferably used is an
imidazole compound having a melting point of equal to or
more than 150 degrees centigrade. When the melting point
of the aforementioned imidazole compound is egual to or

25 more than 150 degrees centigrade, the terminal of the

adherend and the terminal of the support can be bonded to

each other before completion of curing of the adhesive film.



46 avail able from Admatechs Co., Ltd., average particle dianeter: 2

pm as the filler (G, 0.5 weight parts of 2-phenyl-4-nethylimdazol e
(2P4MZ, commercially avail abl e from Shi koku Chem cals Corp.) as the
curing 5 accelerator (E), and 0.5 wei ghB2zparts of 13- ( 3,

4- epoxycycl ohexyl ) ethyltrimethoxysilane (KBM 303, commercially

avai | abl fron1Sh|n Ftsu Chenical Co., Ltd.) as the silane coupling
agent (F }%\%IFB F3 St Veldei himdetag e et ppmkebsse hiagr prepar Bed respnpoint
varni sh h a solid 10 content concentration of 30% [0112]

Exanpl e & r% HAdt ioh BF MR REsk R AgResd 98 rEidsm panddhesede finalude
and a sem conductor device were 15 prepared in the same manner as in
Exanpl e f‘Rﬁ%ém:Tﬁa@egHﬁﬁeﬁmhygﬁﬂﬁy®$téMﬁh@@ﬁaﬂwbEm:type

epoxy resin (EOCCN-1020-70, commercially available from N ppon Kayaku

Co. , Ltd2)-%eﬂwé1%em@6§ey%mgdaegpﬁe(A@nd4t01e\eagmeparts of a

phenol novol ac resin (PR55617, commercially available 20 from

Suni tonmo Bak&ld&E]1Co., Ltd.) as the curing agent (B), 4.0 weight

parts of phenolphthalln (a product of Tokyo Chem cal Industry, Co.,
Ltd.) as th&hconponierhavirig fhex cactinigt yaddc} ) e Dovei (@)t par trso ©f

an acrylic acid ester copolyner resin (SG P3, comrercially avail able
from 25 NagdskcGiem X Compldeds bhet fitmisoprageresiy (Bromd® 005 to
wei ght parts of a spherical silica filler (SE6050, commercially

avai | abl & 0% by wenmglechsn@anorkt dre fayleaageg; f4b P L Cleo B AR} §fs 1 ht
pm as the filler (G, 0.5 weight parts of 2-phenyl-4-nethylimdazole

(2P4|vz bemwet wal t i eauail bl e ef FamBhi kikenChad @c@_:»sl%ranooﬁttég the
curing accelerator (E), and 0.5 weight parts of 5 13- 3,

4- epdxycyaliatexyllle ebiyddtnetRoOXYSId PR (FBMBHS, tﬁﬁm'h%' @|b|cyve lower
avail abl e from Shin-Etsu Chem cal Co., Ltd.) as the silane coupling

agent (F)iwere, dtasolaedctn Jretdy! ety Kehene d O PLeRaf 5 (f S'é‘a be
varni sh having a solid content concentration of 20% 10[0113] ?

Zeﬂ 32?,‘33‘3{1‘3?“%’;&;‘4?2%2?5“@1 pdBesi Mo Eb'd“andA‘E radhegi-ue, f ilkzgga’qdf % he
prepared in the same manner as 1 n
1, excephidhR¥ive film can be improved. When the mixing amount of
imidazole is equal to or less than the above upper limit,
15 the terminal of the adherend and the terminal of the
support can be bonded to each other before completion of
curing of the adhesive film, and storage stability of the
adhesive film can be further improved. These curing
accelerators (E) may be used singly or may be used in
20 combination of two or more kinds.
[0082]
(F) Silane Coupling Agent
The adhesive film may further contain a silane coupling
agent (F). With the addition of the silane coupling agent
25 (F}), adhesion of the adhesive film to the support or the

adherend such as the semiconductor chip, the substrate or

the like is increased. Examples of the silane coupling



15 55.0 weight parts of a bisphenol F type epoxy resin

(EPI CLON- 830LVP, commercially available from DI C Corporation) as the

t hernosetting resin (A, 31.8 weight parts of a phenol novolac resin
(VR-9305, commercially available from M3Bsui Chemicals, Inc.) as the
curing agent 20(B), 2.0 weight parts of sebacic acid (a product of
Tokyo Chem cal Industry, ., Ltd.) as the conmpound having fl ux
activityd§htid. vvélné’rﬁuc‘gﬁrtaél of PR ThheRs Foupde DHer@ENE esiam
(YP-70, commerci.ally available from Tohto Kasei Co., Ltd.) as the
filmforAGRPRESLTT ¥ BRI Fnheilghingsapdmeséflane coupling agent and
2- phenyl - 4- et hyl i m dazol e (2P4AMZ, commercially available from

Shi koku CGheiri Lake -Cor BhEesR PRy Rei i st celast vr ofE)mamndel. @sed in
wei ght part of 48 (3- (.3, 4-epoxycyclohexyl) ethyltrinethoxysilane

( KBM 303CfmBAdi i@ Pyodvdivabpe MoreSkiimd&ssu CHedi ndlx Oog, altaint of
as the silane coupling agent (F) were dissolved in nmethyl ethyl

ket orfe t 61t ephi@ne reeip hndi slydravi id )a mesi b5 monpentl ot sel ofted,
50% [0114] Exanple 8 Preparation of Varnish for Adhesive Film An
adhesi vebuitl i tind sa Besifeonbdtyort demi de. Wer ¢ ol 0L PRepay edeiimithe s@we
manner as in Exanple 1, except that 15.0 weight parts of a cresol

novol ac Pypef @pakyl v ésiom (EQTH-1620% My wohyhtchald ¥uaviehkabpe effcdmbly
Ni ppon Kayaku Co., Ltd.) as the thernosetting resin (A, 5.0 weight
parts of faguhefoll rnovol&c esive (IR 93®m s €amaey ct Bkl o @vakliahl ef19 .
fromMtsui Chemcals, Inc.) as the curing agent (B), 60.0 weight

parts of sebadisc3pcid (a product of Tokyo Chem cal Industry, Co.,

Ltd.) as the conpound having flux activity (C), 18.0 weight parts of

a bil$phenol (&)t ypel peenoxy resin (YP-50, commercially available from
Tohto Kasei Co., Ltd.) 20 as the filmformng resin (D), 1.0 weight

part of 2-phenyliné-smetbytimndazg eulARMVE c §ARHEIEiAlkliy pyai tabl e thys
f rom Shi koku Chenicals Corp.) as the curing accelerator (E), and 1.% !
wei ght peakk QfirSar( eXp4n8RPY YELEHEXY etdwl ¢ Lmetdipxysila -
(KBM 303, 25 commer ci alﬁ y avail abl e fro%%ﬁitnggs%ﬁ%hngm ca%@gc?. Tﬁlm S

Ltd.) as1bhe s baneaconsl i iaasntnd £} vesedl oeglyed ha JaLAW; SLMYL o
prepare a resin varni sh havi ng a resin 49 concentration o
50% [0145] adjusted in the range of 0.01 to 10,000 Pa-s.
15 [0084]

Examples of the filler (G) include silver, titanium
oxide, silica, mica and the like. However, among these,
preferably used is silica. Examples of the shape of the
silica filler include crushed silica, spherical silica and

20 the like, and preferably used is spherical silica.

[0085]

The average particle diameter of the filler (G) is not
particularlylimited,butji:ispreferablyequaltx>ormore
than 0.01 pm and equal to or less than 20 um, and

25 particularly preferably equal to or more than 0.1 pm and

equal to or less than 5 uym. When it is in the above range,

aggregation of the filler (G} in the adhesive film can be



Conparative Exanple 1 Preparation of Varnish for Adhesive Film 5An
adhesive filmand a sem conductor device were prepared in the sanme
manner as in Exanple 1, except that 59.0 weight parts of a bisphenol
F type epoxy resin (EPI CLON-830LVP, consercially available fromD C
Corporation) as the thernosetting resin (A), 34.9 weight 10 parts of
a phenol novolac resin (VR 9305 comercially available fromMtsu
Cheni cal $URRES) SRt A& Tut FRg SRRAR 1E) $ €3 R e ghtl iar Py et - sebaci ¢
acid (a product of Tokyo Chem cal Industry, Co., Ltd.) as the
conpound haJﬁHﬁ??ﬂux activity (C, 2.0 weight parts of a bisphenol F
type 15 phenoxy resin (YP-70, commercially available from Tohto Kasei
Co., Ltd.) a%a nheonitign ¥ opd gheediinl 1OF, (B Wwsi ghttparariicularly
2-phenyl - 4- et hyl i m dazol e (2PAMZ, commercial ly available from
Shi koku &H@H €aFs &oth. } tad 2 Heredeinmp dvcelwrat ot o B); rendelthan 0.1%
wei ght part of 2013- ( 3, 4-epoxycyclohexyl ) ethyltrimethoxysilane
( KBMB03b Yeconerbdital | Roaeai b abife f abmyShe quEtls u: Chemi aadrEo.thdhd3)g by
as the silane coupling agent (F) were dissolved in nmethyl ethyl
ket one t Begralptr e fur eberr var aifstr dlaliyng: @uaésito corcend ¢ at itdnanf 58 by
50% 25[0116] Conparative Exanple 2 Preparation of Varnish for
Adhesi vevwEillght 50and Auadhesi we f &l prarfik pabeni eandatt 06 devinker #efBan
prepared in the sane manner as in Exanple 1, except that 20.0 weight
parts of 8& dresekigdvio) abatype emoxyh&eaidhd EOGN H020m (0, on the other
commercially available from N ppon Kayaku 5 Co., Ltd.) as the
t her nnsebtinay, riesiins ([ e £20.4b Wei ghuagarts «oof 1 PHepRhnngval &G, k&SI dht,
(PR55167, comrercially available from Sumtono Bakelite Co., Ltd.) as
theldurimgrageptefB)zaB19 wighll Rrad t&rofl henehph habkn i PEOdULt ang
of Tokyo Chem cal Industry, Co., Ltd.) as the conpound 10 "having fI ux
acti vityf(1@thé9. 8 reef ghtb paf t 8 o@fza ANt 8Clkyd 1 € i el 50 yoer.:
resin (SG P3, con%ercially géaiﬁable fron1Toh?%%Kggg?ﬁcgseoﬂ?g.?ﬁggght'
the fil nbh@rdd Rth G N d BPhs i i ght -
2-pheny|-4-nethy|inidaf%lésféggﬁg?l%bndgggﬁaﬁﬁfaévg}?ggﬁeoskg%e Eiller
Shi koku Cherg $ p uki ler 0 | ght
part of 8- ( 3, 4- %x@%y?&oﬁx&ﬁ%&e?h%gtﬁgngteho%g%lré?ei?liﬁm \é\ﬁég
conmer ci gk j l.e, f Nz hen ¢ 5 +). as_1he

Ak e avah kbabl e, E?@ﬁ%ﬁSSEE%hg?S@ é%e??aﬁfégt i%e%gﬁen the

silane coupling agent (F), wei ght par a ‘spher

Si|i§afé&h%ﬁié@6@@%mﬁ§PH§@jéﬂ£Xng and adherends is reduced, and

the stress generated during thermal shock is reduced, so
that detachment of adherends can be further surely
suppressed. On the other hand, when the content of the
filler is equal to or less than the above upper limit, an
20 excessive increase in the elastic modulus of the adhesive
film after curing is suppressed, so that the reliability
of the semiconductor device is improved. When the content
of the filler is in the above range, the minimum melt
viscosity of the adhesive film is easily adjusted to 0.01
25 to 10,000 Pa-s.
[0087]

The aforementioned respective resin components are



20 avail able from Admatechs Co., Ltd., average particle diameter: 2

pm as the filler (G were dissolved in nethyl ethyl ketone to

prepare a resin varnish having a resin concentration of 50% [0117]
25Conpar ati ve Exanple 3 Preparation of @a&rnish for Adhesive Film An
adhesive filmand a sem conductor device were 51 prepared in the

sanme manner_as in Exanple 1, except that 42.0 weight parts of a

bi sphenolmllf“?épé: Bpdxy FEEFRE( EP? CEONB3DLYR T bfher ci APy waanLat el s
fromDI C Corporation) as the thernosetting resin (A), 30.0 weight 5
parts of 3PPHhafEl MOvEl £2Fesi ¥RIg055 ubdmrefefally mesill iabd e off om
Mtsui Chemicals, Inc,) as the curing agent éB), 3.0 wei ght parts of
sebaci ¢ RAWYEEESrodBRESH Tbkid nbhkeal amdustry resuliing) mesteheal
conpound having flux activity (Q, 15.0 weight parts of an acrylic

aci d est ér’ 19T é6sbl yher mBeacrIded, teonpercitatty aweti ablie fiem
Tohto Kasei Co., Ltd.) as the filmformng resin (D), 0.01 weight

part f sughehgntsadiny|fnedaloten( 2RaVsodommer ci alHgrabai liabl ¢s
from Shi koku Chenicals Corp.) as the curing accelerator (E), and 10.0
wei ght pRESsS bP1E5 13- ob t3 i n4agpoxgbpd iohexylilmet hyITthé nebloxyst! aneed
(KBM 303, commercially available from Shin-Etsu Chem cal Co., Ltd.)

as the shleareigoupl ng agent idYlaeiey diissbteed s Inehbybhsetifylis inert
ketone to prepare a resin varnish having a resin concentration of

50% 20[8118] respeariwhi ¢ et hthe cadhesieve: § i t osband stdie, Sedi §8RMWICY Ofised
devi ces obtained in the respective Exanpl es and Conparative Exanpl es
were evahuat éck tontfre SwthowisnG deboerfe, Byatuatl A hi;amk B¢ €nadl,Shethyl
shown along with a 25 description of each item The obtained results

ar elghown siob dapllekét W4 19 IBE2 (d 1 i slob WeRiMpa dehE ) Vi 86081 M eXfanone,
Adhesive Film The nelt viscosities of the resulting adhesive filns

in the rpapectdye dewinkes POEnGANPas Al en EXanDles Wel S ABasur ed
under the conditions of a parallel plate of 20 5 nmp, a gap of 0.05

M a freqéensyaebdhd Budandagd LIWEEA ex Y fase Al 80t Ly the
degrees centigrade/mn using a viscoelasticiiy neasuring I nstrunent

(RheoSt r es% 35159 c AOHTES (‘sj@élllya%v%%@ﬂlyei fw@ngE QPy)- aMeonon,
| owest nelt viscosity was taken as the nmeasured val (e.
isopropyl alcohol, n-butyl alcohol and the like;

15 cellosolves such as methyl cellosolve, ethyl cellosolve,
butyl cellosolve, methyl cellosolve acetate, ethyl
cellosolve acetate and the like; NMP
(N-methyl-2-pyrrolidone), THF (tetrahydrofuran), DMF
(dimethylformamide), DBE (dibasic acid ester), EEP (ethyl

20 3-ethoxypropionate), DMC (dimethyl carbonate) and the
like. As the amount of the solvent used, the solid content
of the components mixed to the solvent is preferably in
the range of 10 to 60% by weight.

[0088]
25 The thickness of the obtained adhesive film is not

particularly limited, but it is preferably from 1 to 300

um and particularly preferably from 5 to 200 um. When the



10[ 0120) 2. 5% weight | oss tenperature by thernogravinetry (b) -
Exot herm ¢ Peak Tenperature (a) of Adhesive Film For the

exot herm c peak tenperature (a) of the adhesive filns obtained in the
respecti ve Exanpl es and Conparative 15 Bsanpl es, the curing heat

val ue was neasured under the condition of a tenperature increase rate

of 10 deq{ees centigrade/mn using a differential scanning

cal ori netet* fEEEB200° Ediberti R FyaReaie AF RIEroMISR k@S LAsCameansnt s
Inc.). The peak te rat ure (degrees centigrade) was 20 taken as the
measur ed uB® fd%ﬁﬁséﬁk%?ﬁy}qcﬁh?hQQEbhéﬁyﬂeno§9n®hpgmﬁqmeions
by therno nginetry (b) of the resulting adhesive filns in the

respect i Lhf 8¢ Ghanesihrathes Exanplrasnghl wdityhtr togsimp of the
heati ng was nmeasured under the condition 25 of a tenperature increase
rate of & ehr EEREACITYrAdEAT PasBeF arekdsr mo-gravinmet r i ¢ /di f
ferent i al thermal analyzer (TG DTA6200, commercially available from
53 Sel ko | ndtHAfhBhts Inc.). The 5% wei ght |oss tenperature (degrees
centigrade) was taken as the neasured value. (b)-(a) was cal cul at ed
fromthe reddiqihgucaolhdif®d pON213ise. TaUmt hess aad AQidSaidtivity.
Sem conductor Device Wth respect to every twenty sem conduct or

devi ces 8istcxt ndd nicl y he tres padhieei Eeafl Em  and; Qoaparat t ¥® 15XaiBkes, in
cavities and voids (bubbles) were eval uated by carrying out

Cr oss- secoirgnat tdlyseroftmenbefr ¢ hree satidern ¢0s buaps: Fothection such as
sem conductor chip and the pad portion of the circuit board accordi ng

to SEM (scammhgoeldettor mict pseaepe)a Bespeetbve sygbehdH #f €a3% and a
fol |l ows. 0: Cavities and voids of equal to or nore than 5 pmwere

not 1ébsesudst #8xe Cavistdescandl vot 8y ehBfuahat 9 SEmTUShihR3R Pr R i p,
wer e observed. [0122] 4. Electrical Connectivity of Sem conductor
Devi ce VWt bemeispeadui®t evei fdenh ) dSemMLondeeiMudeWC8fafer, and the
like.
[0090]
Multilayer Circuit Board, Electronic Component,
15 Semiconductor Device
Next, the multilayer circuit board, the electronic
component and the semiconductor device using the
aforementioned adhesive film will be described.
[0091]

20 Fig. 1 is a process cross-sectional view illustrating
one example of the method for producing a semiconductor
device using the adhesive film of the present invention.

First, as shown in Fig. 1, a semiconductor chip 1 having
solder bumps 11 is prepared (Fig. 1l(a)).
25 [0092]
An adhesive film 2 having the aforementioned flux

function is laminated to the semiconductor chip 1 so as



20 obtained in the respective Exanpl es and Conparative Exanpl es,
connection resistance between the sem conductor chip and the circuit
board was neasured with a digital nultinmeter respectively at 10
points to evaluate connection reliabiliBy. Respective synbols are as
25f ol | ows. 0: Connection resistances of all twenty sem conductor

devi ces (neasurenment. points; 20x10:200£ were equal to or 54 less
than 30. “© VA% Hb}bghsgl%d%ﬁi Rrarkrel ePdcth e af ppicmmeecddyr chip 1

connecti on. resi st@glces of 10 to 20 points were equal to or nore than

30 (practifch¥ty P bl obl em caused). 5x: Connection resistances of

equal to or nore_than 20 points were equal to or nore than 30, and

open def ect (% dét ect ed at equal to or nore than 1 point (practical

probl em caused). [0123] 105. Insulation Reliability of Sem conductor

Devi ce Wt h®feshee thr dvedy kamang sentcdrivecadhaleiveest Dbnai2nddairing

the respective Exanples and Conparative Exanples, while applying a

vol t age &M\ Lnderd wnc A dnerebh eof eant enpetat tive afh 1301 dedraese may

centigrade and 15 a relative humdity of 85%H, insulation

resi st anb&suetdvedip ndi sewptl urps odel d aespedtd vely fieasupediti e @Press,

continuous manner at 3 points (200 hr) to evaluate ionic mgration.

Respect i ?e wsyinpol ¢ aarien as ofrold rodst h@: linkal | measug egRets QI kte@ferably

(20x3=60), dielectric 20 breakdown was not caused. a:. Delectric

br eakdown swes tausednéhhleassofhdmmi paitiing undeérDvel@eihi qvacuum

breakdown was caused in equal to or nore than 3 points. 25[0124] 55
laminator) so as not to entrain air during lamination.

10 [0094]

The laminating conditions are not particularly limited
as long as they may enable lamination without voids.
However, specifically, the temperature is preferably from
60 to 150 degrees centigrade and the time is preferably

15 from 1 to 120 seconds, while the temperature is
particularly preferably from 80 to 120 degrees centigrade
and the time is particularly preferably from 5 to 60
seconds. When the laminating conditions are within the
above range, the adhesive film is excellent in a balance

20 among adhesion, suppression of extrusion of the resin and
the degree of cure of the resin.

[0095]

The pressurization condition is not particularly
limited either, but it is preferably from 0.2 to 2.0 MPa

25 and particularly preferably from 0.5 to 1.5 MPa.

(0096]

Next, a substrate 3 having a pad portion (not
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illustrated) on a position corresponding to the solder
bumps 11 of the aforementioned semiconductor chip 1 is
prepared, and the semiconductor chip 1 and the substrate
3 are temporarily compression-bonded through the adhesive
film 2 having a flux function while aligning the
semiconductor chip 1 with the substrate 3 {(Fig. 1{(c)). The
temporary compression-bonding conditions are not
particularly limited, but the temperature is preferably
from 60 to 150 degrees centigrade and the time is
preferably from 1 to 120 seconds, while the temperature
is particularly preferably from 80 to 120 degrees
centigrade and the time is particularly preferably from
> to 60 seconds. In addition, the pressurization condition
is not particularly limited either, but it is preferably
from 0.2 to 2.0 MPa and particularly preferably from 0.5
to 1.5 MPa.

[0097]

Next, the solder bumps 11 are melted to form solder
connection portions 111 for bonding the pad and the solders
(Fig. 1(d)).

[0098]

The solder connecting condition also varies depending
on the kind of the solders in use. For example, in case
of Sn-3.5Ag, solders are preferably heated at a
temperature of 220 to 260 degrees centigrade for 5 to 500
seconds and particularly preferably at 230 to 240 degrees

centigrade for 10 to 100 seconds to carry out solder
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connection.

[0099]

This solder bonding is preferably carried out under the
conditions such that the solder bumps 11 are melted and
solders are bonded to the pad, and then the adhesive film
2 is thermally cured. That is, the solder bonding is
preferably carried out under the conditions such that the
curing reaction of the adhesive film 2 does not much
proceed although the solder bumps 11 are melted. Thus,
the solder bumps 11 and the pad can be surely
solder-bonded.

[0100]

Then, the adhesive film 2 is heated and cured. The
curing conditions are not particularly limited, but the
temperature is preferably from 130 to 220 degrees
centigrade and the time is preferably from 30 to 500
minutes, while the temperature is particularly preferably
from 150 to 200 degrees centigrade and the time is
particularly preferably from 60 to 180 minutes.

[0101]

In this manner, it is possible to obtain a semiconductor
device 10 in which the semiconductor chip 1 and the
substrate 3 are attached to each other with a cured product
of the adhesive film 2. The semiconductor device 10 is
excellent in the electrical connection reliability since
the cured product of the adhesive film 2 is used for

attachment as described above. Furthermore, by the use
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of the adhesive film 2, the solder bumps 11 and the pad
are surely solder-bonded and at the same time the gaps due
to solder bonding are encapsulated, thus achieving high
productivity.

[0102]

Furthermore, a circuit board and a circuit board are
bonded to each other with the cured product of the adhesive
filmZZaccordingtx)thesamenmthod,wherebyit.ispossible
to obtain a multilayer circuit board.

[0103]

Also, a semiconductor chip and a semiconductor chip are
bonded to each other with the cured product of the adhesive
film:Zaccordingix)thesamen@thod,wherebyjj:ispossible
to obtain an electronic component.

[0104]

Hereinafter, the present invention will be described
in detail by way of Examples and Comparative Examples.
However, the present invention is not restricted to these

Examples and Comparative Examples.

EXAMPLES

[0105]

Example 1

Preparation of Varnish for Adhesive Film

55.0 weight parts of a bisphenocl F type epoxXy resin
(EPICLON-830LVP, commercially available from DIC

Corporation) as the thermosetting resin (A), 30.8 weight
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parts of a phenol novolac resin (VR-9305, commercially
available from Mitsui Chemicals, Inc.) as the curing agent
(B), 3.0 weight parts of sebacic acid (a product of Tokyo
Chemical Industry, Co., Ltd.) as the compound having flux
activity (C), 10.0 weight parts of a bisphenol F type
phenoxy resin (YP-70, commercially available from Tohto
Kasei Co., Ltd.) as the film forming resin (D), 0.2 weight
parts of 2-phenyl-4-methylimidazole (2P4MZ, commercially
available from Shikoku Chemicals Corp.) as the curing
accelerator (E), and 1.0 weight part of
f-(3,4-epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F) were dissolved in methyl
ethyl ketone, whereby a resin varnish having a resin
concentration of 50% was prepared.

[010686]

Preparation of Adhesive Film

The resulting resin varnish was applied on a base
material pelyester film (Lumira, commercially available
from Toray Co., Ltd.) so as to have a thickness of 50 am,
and the resulting material was dried at 100 degrees
centigrade for 5 minutes to obtain an adhesive film having
a thickness of 25 um.

[0107]

Preparation of Semiconductor Device

The resulting adhesive film was laminated to a

semiconductor chip (size: 10 mm x 10 mm, thickness: 0.3
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mm) having solder bumps (Sn-3.5Ag, melting point: 221
degrees centigrade) at 100 degrees centigrade with a
vacuum xroll laminator, whereby an adhesive film-attached
semiconductor chip was obtained.

Then, while aligning a pad portion of a circuit board
having a pad portion with a gold-plated surface and the
solder bumps to come into contact with each other, the
semiconductor chip was temporarily compression-bonded to
the circuit board at 100 degrees centigrade for 30 seconds
using a flip chip bonder (a product of Shibuya Kogyo Co.,
Ltd.).

Next, the resulting material was heated at 235 degrees
centigrade for 30 seconds using a flip chip bonder (a
product of Shibuya Kogyo Co., Ltd.), whereby solder bumps
were melted to carry out solder connection.

Furthermore, the adhesive film was cured by heating at
180 degrees centigrade for 60 minutes, whereby a
semiconductor device in which the semiconductor chip and
the circuit board were attached with the cured product of
the adhesive film was obtained.

[0108]

Example 2

Preparation of Varnish for Adhesive Film

An adhesive film and a semiconductor device were
prepared in the same manner as in Example 1, except that
20.0 weight parts of a bisphenol A type epoxy resin

(EPICLON-8405, commercially available from DIC
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Corporation) as the thermosetting resin (A), 25.5 weight
parts of a phenol novolac resin (VR-9305, commercially
available from Mitsui Chemicals, Inc.) as the curing agent
{(B), 3.0 weight parts of sebacic acid (a product of Tokyo
Chemical Industry, Co., Ltd.) as the compound having flux
activity (C), 20.0 weight parts of a bisphenol F type
phenoxy resin (YP-70, commercially available from Tohto
Kasei Co., Ltd.) as the film forming resin (D}, 0.5 weight
parts of 2-phenyl-4-methylimidazole (2P4M37, commercially
available from Shikoku Chemicals Corp.) as the curing
accelerator (E), and 1.0 weight part of
B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane {KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F) were dissolved in methyl
ethyl ketone to prepare a resin varnish having a resin
concentration of 50%.

[0109]

Example 3

Preparation of Varnish for Adhesive Film

An adhesive film and a semiconductor device were
prepared in the same manner as in Example 1, except that
20.0 weight parts of a cresol novolac type epoxy resin
(EOCN-1020-70, commercially available from Nippon Kayaku
Co., Ltd.) as the thermosetting resin (A), 15.0 weight
parts of a phenol novolac resin (PR55617, commercially
available from Sumitomo Bakelite Co., Ltd.) as the curing

agent (B), 3.0 weight parts of sebacic acid (a product of
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Tokyo Chemical Industry, Co., Ltd.) as the compound having
flux activity (C), 60.0 weight parts of a bisphenol A type
phenoxy resin (YP-50, commercially available from Tohto
Kasei Chemical Co., Ltd.) as the film forming resin (D),
1.0 weight part of 2-phenyl-4-methylimidazole (2P4MZ,
commercially available from Shikoku Chemicals Corp.) as
the curing accelerator (E), and 1.0 weight part of
B—(3,4-epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F) were dissolved in methyl
ethyl ketone to prepare a resin varnish having a resin
concentration of 50%.

0110]

Example 4

Preparation of Varnish for Adhesive Film

An adhesive film and a semiconductor device were
prepared in the same manner as in Example 1, except that
15.0 weight parts of a cresol novolac type epoxy resin
(EOCN-1020-70, commercially available from Nippon Kavyaku
Co., Ltd.) as the thermosetting resin (A), 8.0 weight parts
of a phenol novolac resin (PR55617, commercially available
from Sumitomo Bakelite Co., Ltd.) as the curing agent (B),
6.0 weight parts of phenolphthalin (a product of Tokyo
Chemical Industry, Co., Ltd.) as the compound having flux
activity (C), 46.0 weight parts of a bisphenol 2 type
phenoxy resin (YP-50, commercially available from Tohto

Kasei Co., Ltd.) as the film forming resin (D), 23.0 weight
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parts of a spherical silica filler {(SE6050, commercially
available from Admatechs Co., Ltd., average particle
diameter: 2 um) as the filler (G}, 1.0 weight part of
2-phenyl-4-methylimidazole (2P4MZ, commercially
available from Shikoku Chemicals Corp.) as the curing
accelerator (E), and 1.0 weight part of
B—(3,4—epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F) were dissolved in methyl
ethyl ketone to prepare a resin varnish having a solid
content concentration of 40%.

[0111]

Example 5

Preparation of Varnish for Adhesive Film

An adhesive film and a semiconductor device were
prepared in the same manner as in Example 1, except that
13.0 weight parts of a cresol novolac type epoxy resin
(EOCN-1020-70, commercially available from Nippon Kayaku
Co., Ltd.) as the thermosetting resin (&), 6.0 weight parts
ofeaphenolnovolacresin(PR55617,commerciallyavailable
from Sumitomo Bakelite Co., Ltd.) as the curing agent (B),
5.0 weight parts of phenolphthalin (a product of Tokyo
Chemical Industry, Co., Ltd.) as the compound having flux
activity (C), 39.0 weight parts of a bisphenol A type
phenoxy resin (YP-50, commercially available from Tohto
Kasei Co., Ltd.) as the film forming resin (D), 36.0 welght

parts of a spherical silica filler (SE6050, commercially
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available from Admatechs Co., Ltd., average particle
diameter: 2 um)} as the filler (G}, 0.5 weight parts of
2-phenyl-4-methylimidazole (2P4MZ, commercially
available from Shikoku Chemicals Corp.) as the curing
5 accelerator (E), and 0.5 weight parts of
B—(3,4—epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.}
as the silane coupling agent (F) were dissolved in methyl
ethyl ketone to prepare a resin varnish having a solid
10 content concentration of 30%.
[0112]
Example 6
Preparation of Varnish for Adhesive Film
An adhesive film and a semiconductor device were
15 prepared in the same manner as in Example 1, except that
9.0 weight parts of a cresol novolac type epoxy resin
({EOCN=-~1020-70, commercially available from Nippon Kayaku
Co., Ltd.) as the thermosetting resin (&), 4.0 weight parts
ofeaphenolnovolacresin(PR55617,commerciallyavailable
20 from Sumitomo Bakelite Co., Ltd.) as the curing agent (B),
4.0 weight parts of phenolphthalin (a product of Tokyo
Chemical Industry, Co., Ltd.) as the compound having flux
activity (C), 27.0 weight parts of an acrylic acid ester
copolymer resin (SG-P3, commercially available from
25 Nagase ChemteX Corp.) as the film forming resin (D), 55.0
weight parts of a spherical silica filler (SE6050,

commercially available from Admatechs Co., Ltd., average
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particle diameter: 2 pm) as the filler (G), 0.5 weight
parts of Z-phenyl-4-methylimidazole (2P4M3Z, commercially
available from Shikoku Chemicals Corp.) as the curing
accelerator (E), and 0.5 weight parts of
P-(3,4-epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F) were dissolved in methyl
ethyl ketone to prepare a resin varnish having a solid
content concentration of 20%.

[0113]

Example 7

Preparation of Varnish for Adhesive Film

An adhesive film and a semiconductor device were
prepared in the same manner as in Example 1, except that
55.0 weight parts of a bisphenol F type epoxy resin
(EPICLON-830LVP, commercially available from DIC
Corporation} as the thermosetting resin (A), 31.8 welght
parts of a phenol novolac resin (VR-9305, commercially
available from Mitsui Chemicals, Inc.) as the curing agent
(B), 2.0 weight parts of sebacic acid (a product of Tokyo
Chemical Industry, Co., Ltd.) as the compound having flux
activity (C), 10.0 weight parts of a bisphenol F type
phenoxy resin (YP-70, commercially available from Tohto
Kasei Co., Ltd.) as the film forming resin (D), 0.2 weight
parts of Z2-phenyl-4-methylimidazole (2P4MZ, commercially
available from Shikoku Chemicals Corp.) as the curing

accelerator (E), and 1.0 weight part of
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P-(3,4-epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F) were dissolved in methyl
ethyl ketone to prepare a resin varnish having a resin
concentration of 50%.

[0114]

Example 8

Preparation of Varnish for Adhesive Film

An adhesive film and a semiconductor device were
prepared in the same manner as in Example 1, except that
15.0 weight parts of a cresol novolac type epoxy resin
(EOCN-1020-70, commercially available from Nippon Kavaku
Co., Ltd.) as the thermosetting resin (A), 5.0 weight parts
of a phenol novolac resin (VR-9305, commercially available
from Mitsui Chemicals, Inc.) as the curing agent (B}, 60.0
weight parts of sebacic acid {(a product of Tokyo Chemical
Industry, Co., Ltd.) as the compound having flux activity
(C), 18.0 weight parts of a bisphenol A type phenoxy resin
(YP—SO,commerciallyavailablefromTohtoKaseiCo.,Ltd.)
as the film forming resin (D), 1.0 weight part of
2-phenyl-4-methylimidazole (2P4MZ, commercially
avalilable from Shikoku Chemicals Corp.) as the curing
accelerator (E}), and 1.0 weight part of
B-(3,4~-epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F) were dissolved in methyl

ethyl ketone to prepare a resin varnish having a resin
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concentration of 50%.

[0115]

Comparative Example 1

Preparation of Varnish for Adhesive Film

An adhesive film and a semiconductor device were
prepared in the same manner as in Example 1, except that
59.0 weight parts of a bisphenol F type epoXy resin
(EPICLON-830LVP, commercially available from DIC
Corporation) as the thermosetting resin (a), 34.9 weight
parts of a phenol noveoclac resin (VR-9305, commercially
available from Mitsui Chemicals, Inc.) as the curing agent
(B), 3.0 weight parts of sebacic acid (a product of Tokyo
Chemical Industry, Co., Ltd.) as the compound having flux
activity (C), 2.0 weight parts of a bisphenol F type
phenoxy resin (YP-70, commercially available from Tohto
Kasei Co., Ltd.}) as the film forming resin (D), 0.1 weight
part of Z-phenyl-4-methylimidazole (2P4MZ, commercially
available from Shikoku Chemicals Corp.) as the curing
accelerator (E), and 1.0 weight part of
B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F) were dissolved in methyl
ethyl ketone to prepare a resin varnish having a resin
concentration of 50%.

[0116]

Comparative Example 2

Preparation of Varnish for Adhesive Film
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An adhesive film and a semiconductor device were
prepared in the same manner as in Example 1, except that
20.0 weight parts of a cresol novolac type epoxy resin
(EOCN-1020-70, commercially available from Nippon Kayaku
Co., Ltd.) as the thermosetting resin (A), 10.0 welght
parts of a phenocl novolac resin (PR55167, commercially
available from Sumitomo Bakelite Co., Ltd.) as the curing
agent (B), 8.0 weight parts of phenolphthalin (a product
of Tokyo Chemical Industry, Co., Ltd.) as the compound
having flux activity (C), 60.0 weight parts of an acrylic
acid ester copolymer resin (SG-P3, commercially available
from Tohto Kasei Co., Ltd.) as the film forming resin (D),
1.0 weight part of 2-phenyl-4-methylimidazole (2P4M7Z,
commercially available from Shikoku Chemicals Corp.) as
the curing accelerator (E), 1.0 weight part of
P-{3,4-epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F), and 300.0 weight parts
of a spherical silica filler (SE6050, commercially
available from Admatechs Co., Ltd., average particle
diameter: 2 pym) as the filler (G) were dissolved in methyl
ethyl ketone to prepare a resin varnish having a resin
concentration of 50%.

[0117]

Comparative Example 3

Preparation of Varnish for Adhesive Film

An adhesive f£ilm and a semiconductor device were
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prepared in the same manner as in Example 1, except that
42.0 weight parts of a bisphenol F type epoxy resin
(EPICLON-830LVP, commercially available from DIC
Corporation) as the thermosetting resin (&), 30.0 welght
parts of a phenol novolac resin (VR-9305, commercially
available from Mitsui Chemicals, Inc.) as the curing agent
(B), 3.0 weight parts of sebacic acid (a product of Tokyo
Chemical Industry, Co., Ltd.) as the compound having flux
activity (C), 15.0 weight parts of an acrylic acid ester
copolymer resin (SG-P3, commercially available from Tohto
Kasei Co., Ltd.) as the film forming resin (D), 0.01 weight
part of Z-phenyl-4-methylimidazole (2P4MZ, commercially
available from Shikoku Chemicals Corp.) as the curing
accelerator (E), and 10.0 weight parts of
B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane (KBM-303,
commercially available from Shin-Etsu Chemical Co., Ltd.)
as the silane coupling agent (F) were dissolved in methyl
ethyl ketone to prepare a resin varnish having a resin
concentration of 50%.

[0118]

Meanwhile, the adhesive films and the semiconductor
devices obtained in the respective Examples and
Comparative Examples were evaluated in the following
manner. Evaluation items are also shown along with a
description of each item. The obtained results are shown
in Table 1.

[0119]
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l. Minimum Melt Viscosity of Adhesive Film

The melt viscosities of the resulting adhesive films
in the respective Examples and Comparative Examples were
measured under the conditions of a parallel plate of 20
mm¢, a gap of 0.05 mm, a frequency of 0.1 Hz and a
temperature increase rate of 10 degrees centigrade/min
using a viscoelasticity measuring instrument (RheoStress
R5150, commercially available from HAKKE Corp.). The
lowest melt viscosity was taken as the measured value.

[0120]

2. 5% weight loss temperature by thermogravimetry (b)
- Exothermic Peak Temperature (a) of Adhesive Film

For the exothermic peak temperature {(a) of the adhesive
films obtained in the respective Examples and Comparative
Examples, the curing heat value was measured under the
condition of a temperature increase rate of 10 degrees
centigrade/min using a differential scanning calorimeter
(DSC-6200, commercially available from Seiko Instruments
Inc.). The peak temperature (degrees centigrade) was
taken as the measured wvalue.

Subsequently, for the 5% weight loss temperature by
thermogravimetry (b) of the resulting adhesive films in
the respective Examples and Comparative Examples, the
weight loss on heating was measured under the condition
of a temperature increase rate of 10 degrees
centigrade/min using a thermo-gravimetric/differential

thermal analyzer (TG/DTA6200, commercially available from
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Seiko Instruments Inc.). The 5% weight loss temperature
(degrees centigrade}) was taken as the measured value.

(b)-(a) was calculated from the resulting {(a) and (b).

(0121]

3. Cavities and Voids in Semiconductor Device

With respect to every twenty semiconductor devices
obtained in the respective Examples and Comparative
Examples, cavities and voids (bubbles) were evaluated by
carrying out cross-sectional observation of the solder
bumps of the semiconductor chip and the pad portion of the
circuit board according to SEM (scanning electron
microscope). Respective symbols are as follows.

0: Cavities and voids of equal to or more than 5 um were
not observed.

x: Cavities and voids of equal to or more than 5 pum were
observed.

(0122]

4, Electrical Connectivity of Semiconductor Device

With respect to every twenty semiconductor devices
obtained in the respective Examples and Comparative
Examples, connection resistance between the semiconductor
chip and the circuit board was measured with a digital
multimeter respectively at 10 points to evaluate
connection reliability. Respective symbols are as
follows.

©: Connection resistances of all twenty semiconductor

devices (measurement points: 20x10=200) were equal to or
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less than 3Q.

A: Although all points were electrically connected,
connection resistances of 10 to 20 points were equal to
or more than 3Q (practically no problem caused).

x: Connection resistances of equal to or more than 20
points were equal to or more than 3Q, and open defect was
detected at equal to or more than 1 point (practical
problem caused).

[0123]

5. Insulation Reliability of Semiconductor Device

With respect to every twenty semiconductor devices
obtained in the respective Examples and Comparative
Examples, while applying a voltage of 3V under an
environment of a temperature of 130 degrees centigrade and
a relative humidity of 85%RH, insulation resistances
between adjacent bumps were respectively measured in a
continuous manner at 3 points (200 hr) to evaluate ionic
migration. Respective symbols are as follows.

0: In all measurement points (20x3=60), dielectric
breakdown was not caused.

A: Dielectric breakdown was caused in less than 3
points.

x: Dielectric breakdown was caused in equal to or more
than 3 points.

[0124]
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[Table 11
ComponentExampleExampleExampleExampleExampleExample
1 2 3 4 5 6
(A) (A-1} 55.0
Thermosetting (B=2) 50.90
resin {A-3) 20.0 15.0 13.0 9.0
{B) Curing {B-1} 30.8 25.5
agent (B=2) 15.0 8.0 6.0 4,0
(C} Compound (C-1) 3.0 3.0 3.0
having flux _
activity (C-2) 6.0 5.0 4.0
s (D-1) 10.0 20.0
(D) Film
. (D-2) 60.0 46.0 39.0
forming agent (D=3} 570
(E}) Curing _
accelerator ({E-1) 0.2 0.5 1.0 1.0 0.5 0.5
(F} S8ilane
coupling (F-1) 1.0 1.0 1.0 1.0 0.5 0.5
agent
(G) Filler (G-1) 23.0 36.0 55.0
Total amount of resin | 146 ¢ | 100.0 | 200.0 | 100.0 | 100.0 | 100.0
COmposition
{(p)/(c) 18.3 16.7 6.7 2.5 2.6 2.3
?;zfg?m melt viscosity | , g, 5 60 300 1800 | 7000
Exothermic peak
temperature {a) 218 195 188 194 200 203
[degrees centigrade]
5% weight loss
. temperature by
Evaluation thermogravimetry (b) 386 394 399 401 401 403
[degrees centigradel
(b)-(a) 168 199 211 207 201 200
Cavities/Voids 0 [) o o [ [)
Electrical connectivity o <] o ] [¢] [¢]
Ingulat%on reliability o o o ° o o
{migration)




205 156 196 98 Cavities/Voids 0 o x o El ectrical connectivity a o
0 O Insulation reliability (mgration) O
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[Table 1 {continued) ]

ExamplefExampleComparativeComparativelComparative
omponent 7p Bp Exzmple 1 Exgmple 2 Exgmple 3
{A) (A-1) 55.0 59.0 42.0
Thermosetting (A-2)
resin (A-3) 15.0 20.0
{B}) Curing {B=-1) 31.8 5.0 34.8 30.0
agent (B—-2) 10.0
(C) Compound (C~1) 2.0 60.0 3.0 3.0
having flux
activity (c-2} 8.0
(D) Film (D-1) 10.0 2.0
Mixing |forming agent}—D=2) 18.0
{D-3) 60.49 15.0
{E} Curing (E-1) 0.2 1.0 0.1 1.0 0.01
accelerator
(F) Silane
coupling (F-1)} 1.0 i.0 1.0 1.0 10.0
agent
(G) Fillex (6-1) 300.0
fotal amount of resin | .44 ¢ [ 100, 100.0 100.0 100.0
composition
(ay /() 27.5 0.3 19,7 2.5 14.0
inimum melt viscosity 0.05 5 0.005 14000 200
[Pa-+s]
xothermic peak
temperature (a) 2186 187 223 209 233
[degrees centigrade)
5% weight loss
temperature by
Evaluationjthermogravimetry (b) 387 392 373 405 331
[degrees centigrade]
{b}-{a) 171 205 156 196 98
Cavities/Voids o [*) x o x
Electri?a} A o o . o
connectivity
In§ulat+on reliability o A o ° o
(migration)

[0125]
The respective components in the Table are described
below.
5 (A-1} Bisphenol F type epoxy resin (model number:
EPICLON-830LVP, commercially available from DIC Corp.)
(A-2) Bisphenol A type epoxy resin (model number:
EPICLON-840S, commercially available from DIC Corp.)
(A-3) Cresol novolac type epoxy resin (model number:
10 EOCN-1020-70, commercially available from Nippon Kayaku
Co., Ltd.)
(B-1) Phenol novolac resin (model number: VR-9305,

commercially available from Mitsui Chemicals, Inc.)




a ooo0 [0125] The respective conponents in the Table are
descri bed bel ow. 5(A-1) Bisphenol F type epoxy resin (nodel nunber:

EPI CLON- 830LVP, commercially available from DI C Corp.) (A-2)
Bi sphenol A type epoxy resin (nodel nunbegr: EPTCLON 840S,
commercially available from DI C Corp.) (A-3) Cresol novol ac

type epoxy resin (nodel nunber: 10 EOCN-1020-70, commercially
avai | abl e f &N pp&eKajapClactxeyin (8dE)l Phenble novBRES 617,
resin (nmodel nunber: VR-9305, commercially available from M tsui
Cheni cal §°MRery 1 a1l ypaya Fhahdle ﬁﬁmmaﬁumaﬁ¢m@nﬁ@¥ehuhbeﬂp., Ltd.)
PR55617, conmercially available from Sum tonp Bakelite Co , Ltd.)
(C 1) Sebaéfc ldciSeRacpcodudtd dfa Palodu Chenifchb kiymidteyi c@d. Inldus)ry,
5(CG 2) Phenol phthalin (a product of Tokyo Chemical Industry, Co.,
Ltd.) Co(-D- 1} tBi.sphenol F type phenoxy resin (nmodel nunber: YP-70,
commercially available from Tohto Kasei Co., Ltd.) (D-2)
Bi spffenol A(Cyie) pRéroxylpégihe [ indela nproetu c£0 o¥P-BOk yeONMREGIiad 4 ¥
avai l abl e from Tohto Kasei Co., Ltd.)

Industry, Co., Ltd.)

(D-1) Bisphenol F type phenoxy resin (model number:
YP-70, commercially available from Tohto Kasei Co., Ltd.)

{D-2) Bisphenol A type phenoxy resin {model number:

10 YP-50, commercially available from Tohto Kasei Co., Ltd.)

(D-3) Acrylic acid ester copolymer resin (model number:
SG-P3, commercially available from Nagase ChemteX Corp.)

(E-1) 2-phenyl-4-methylimidazole (meodel number: 2P4MZ,
commercially available from Shikoku Chemicals Corp.)

15 (F-1) B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane
(model number: KBM-303, commercially available from
Shin-Etsu Chemical Co., Ltd.)

(G-1) Spherical silica filler (model number: SE6050,
commercially available from Admatechs Co., Ltd., average

20 particle diameter: 2 um)

[0126]

For the adhesive film obtained in Example 1, the minimum
melt viscosity was 0.02 Pa-s, and the difference between
the 5% weight loss temperature by thermogravimetry (b) and

25 the exothermic peak temperature (a) was 168 degrees

centigrade. The semiconductor device was prepared with

the adhesive film obtained in Example 1 and evaluated, and



(D-3) Acrylic acid ester copolymer resin (nodel nunber: SG P3,
commercially avail abl e from Nagase Chent eX Corp.) (E-1)

2- phenyl - 4- et hyl i m dazol e (nodel nunber: 2P4AMZ, commercially

avai |l abl e from Shi koku Chem cals Corp.)s545(F-1) 13- ( 3, 4

- epoxycycl ohexyl ) ethyltrinmethoxysilane (nodel nunber: KBM 303,
commercially available from Shin-Etsu Chem cal Co., Ltd.)

(G 1) SphRérizaresitlita 1l epf( el thwter voSEE950 & lovnhrercial | y
avai l abl e from Admatechs Co., Ltd., average 20 particle dianeter: 2

pn) [0126PpnnefFsh wheyadndsiive Ul & miolt aienletlabd IExapphers, ekliellent as
m ni mum nmelt viscosity was 0.02 Pa.s, and the difference between the

5% wei ghshicogs tenperlter el by t hernogravinetry (b) and 25 the

exot herm c peak tenperature (a) was 168 degrees centigrade. The

sem conduct 6P 1Vl ce was prepared with the adhesive filmobtained in
Exanple 1 and evaluated, and 58 as a result, all of cavities, voids,

el ectori cal Eomridue kmictne anthiensudlag saw e ef 1 ahisl idryd wehe exael temtdwsStor
shown in Table 1. [0127] 5Furthernore, the adhesive filnms and the

seni conddetvarc elevicdeisa dhteal ned itthd heeksgspettine Examp eSs22t a8 8

exhi bited al nost the sanme behavior as those of Exanple 1. [0128] This
appl i cat eahiisi based lano dapames & Nakepk htly 2pp! beatim¥sdoo f Example 1.
2009- 214528 filed on Septenber 16, 2009, the content of which is

i ncor por at edohergej nto by reference. 59 CLAIMS 1. An adhesive film
electrically connecting a first termnal of a support and a second

term nal ofThA sadiygpend: St ¥einngi Sobdeysa and fhpachidg bha sypport to
t he adherend, wherein the adhesive filmconprises a thernosetting

resin (Ahppa CestRGRAeHt 080922 §@mERoMNg; hay na, féuxtacib¥ityes, 2000,

the content of which is incorporated hereinto by

reference,



(C© and a filmformng resin (D), the mninummnelt viscosity of the
adhesive filmis fromO0.01 to 10,000 Pas, 10 and the adhesive film
satisfies the following fornmula (1) when the exotherm c peak
tenperature (degrees centigrade) of thes@adhesive filmis defined as

(a) and the 5% wei ght | oss tenperature by thernogravinetry (degrees
centigrade) of the adhesive filmis defined as (b), 15(b)-(a)100
degrees €M™t ade(1). 2. The adhesive filmaccording to claim1,
wherein the mxing ratio ((A/(C) of the thernosetting resin (A to

t he conpound having flux activity (C) is from0.5 to 20. 20 3. The
adhesive filmaccording to claim1 or 2, wherein the content of the
thernosett iy eedies{Xe iSilmom Betd 8096 by ywei ghhediated en Sardt
adhesive film 25 4. The adhesive filmaccording to any one of clains

1 to 60eBmiThel adhesi yepibidmt azndrdi sgctoardrnye omé nof 1 ob i ams ddhe end
wherein the conpound having flux activity (C is a flux activating
conpbundidaviong cal darlzgx\dngraup aaridi oy ahgheng o ritydrooxyle gtdbprend,
6. The adhesive filmaccording to any one of clains 1 to 4, wherein

t he conpouadehayvitigefddkeact vei £y 16O drsp aifklax saath & among: cotpeunt sin
contai ning, in one nolecule thereof, two phenolic hydroxyl groups and
at |east(®mne eardoxyhglGseup \ml,chal gotigech by honted tfa b activity
aromatic ring. 7. The adhesive filmaccording to any one of clains 1

to 6, wherpi addeacempodng chavi Ag fAaxiactiy) iy e aontiahds felt
conpound represented by the foll ow ng general fornula 15(2),

HOOC- (CH2) 8c6@@{ @)of tMBes8hs iRt P 1geRer &l Jnoronud 8 € &)1 0 NoioD @Qa s,
integer of 1 to 2 20 8. The adhesive filmaccording to any one of

claj g LA@ Ohohenflsithe OMROYAE ihawi Bg Ehix f@ﬁl&k«tﬁh%@oﬁﬁ%tlaé ng1)

a conmpound represented by the foll owi ng general formula

(4), [Chamaat hEOERYBnéPhlic G QR temperature (degrees centigrade)
of the adhesive film is defined as (a) and the 5% weight
loss temperature by thermogravimetry (degrees centigrade)

of the adhesive film is defined as (b},

15 {b)-(a) 2 100 degrees centigrade (1) .

2. The adhesive film according to claim 1, wherein the

mixing ratio ((A)/(C)) of the thermosetting resin (A) to

the compound having flux activity (C) is from 0.5 to 20.
20

3. The adhesive film according to claim 1 or 2, wherein

the content of the thermosetting resin (A) is from 5 to

80% by weight, based on said adhesive film.

25 4. The adhesive film according to any one of claims 1 to

3, wherein the thermosetting resin (A) is an epoxy resin.



R5 R4 Ther. R2 RS wherein, in the general forrmula (3), Rl to RS

are each i ndependently a nonoval ent organic group, and at |east one

of Rl to R5 is a hydroxyl group, 5[ Chem cal Fornmula (6)] wher ei n,

in the general fornula (4), R6 to R2 aregpeach independently a

nonoval ent organic group, and at |east one of R6 to R20 i s a hydroxyl
group or a carboxyl group. 10 9. The adhesive filmaccording to any

one of clPai Féte 18hes Liher &ild B az @ cadtebnge tfd |am fuctieero Eontla issal to
filler (G. 15 10. The adhesive fil maccording to claim9, wherein

t he cont ént Wdfe ¥ parf ithercqmmpopn @dual ing drl woract hamn Uy 196 byiwerghflux
and equal to or |ess than 80% by wei ght, based on said adhesive film

62 10, wAé&rtel iasding adkasiventl [ha ¥incher centhet ngla gt bape axodipbirng
agent (F) in an amount of equal to or nore than 0.01% by wei ght and
equal topsrenedsc HandB%iyl wairghtpy . based on sai d adhesive film 5

12. A multilayer circuit board, conprising a cured product of the
adhesi ve filmaccording to any one of clains 1 to 11. 10 13. An

el ectroni c conponent, conprising a cured product of the adhesive film
accor di n§ -t dhanya dne safvel Aiden latookling to EhyAos@m&pnduetidis 1 to
device, conprising a cured product of 15 the adhesive film according

to any o#de eheat@insthd edpound having flux activity (C) is a flux
activating compound containing, in one molecule thereof,

two phenolic hydroxyl groups and at least one carboxyl

10 group which is directly bonded to an aromatic ring.

7. The adhesive film according to any one of claims 1 to
6, wherein the compound having flux activity (C) contains
a compound represented by the following general formula
15 (2},
HOOC- (CH2) n—-COOQOH (2)
wherein, in the general formula (2), n is an integer

of 1 to 20.

20 8. The adhesive film according to any one of claims 1 to
©, wherein the compound having flux activity (C} contains
a compound represented by the following general formula
(3} and/or (4),

[Chemical Formula (5)]
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cooHx

RS R!
(3)

RS

wherein, in the general formula (3), R' to R® are each
independently a monovalent organic group, and at least one
of R' to R’ is a hydroxyl group,

[Chemical Formula (6)]

R Rt Rt R
R? CH Ri13
R? 10 Ris 14 (4)
R R1s
Ri® R17

wherein, in the general formula (4), R® to R?° are each
independently a monovalent organic group, and at least one

of R® to R?® is a hydroxyl group or a carboxyl group.

9. The adhesive film according to any one of claims 1 to
8, wherein said adhesive film further contains a filler

(G).

10. The adhesive film according to claim 9, wherein the
content of the filler (G) is equal to or more than 0.1%
by weight and equal to or less than 80% by weight, based

on said adhesive film.

11. The adhesive film according to any one of claims 1 to
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10, wherein said adhesive film further contains a silane
coupling agent (F) in an amount of equal to or more than
0.01% by weight and equal to or less than 5% by weight,

based on said adhesive film.

12. Amultilayer circuit board, comprising a cured product
of the adhesive film according to any one of claims 1 to

11.

13. An electronic component, comprising a cured product
of the adhesive film according to any one of claims 1 to

i1l.

14. A semiconductor device, comprising a cured product of

the adhesive film according to any one of claims 1 to 11.



