1. DESCRIPTION Cl RCU T CONNECTI ON STRUCTURE, METHOD P OR
MANUFACTURI NG SAVE, AND SEM CONDUCTOR SUBSTRATE FOR CIRCU T
CONNECTI ON' S STRUCTURE TECHNI CAL FI ELD1] 00011 The present invention
relates to a circuit connection structure used for liquid ciystal

di splays, a. 10 nethod for producing the same and a sem conduct or
Substrate tor t ne circuit connecudﬁééﬁ ity e. Mre particularly,
the present invention relates to a S cuit connection, structure
where a sem conductor substrate and at circuit nenber- are adhered
and electricallﬁgconnecte via a circuit: .'J adhesive nenb

net hod f or CpRodEEi AGNHETSANe SEWCTQ&% c ORdE %W‘éﬁ%@%m%eﬁm
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sem conductor chips and elect,on c parts are required to configured
cLt; sirma and. ".r::..,. size, and &RWITGHRRefinition liquid crystal

dlsplays have been devel oped, circuits and el ectrodes therefor are

required to have high density and h Al definition. inis difticult

to connect Tesushcaicroelecnrodes by sol dering. Thus, recently the

m croel ectrodes _have been often connected using an adhesive. [00031,

There are $8REIet hod§ef o XEGfriECt | WV el et 0de§12i6Png the adhesryeit

inone of SUARCKELRAdSs: Al AN SOLLAR Ceof 0Nty e alest VLU I} &

cont ai ni ng conductive particle sucn as particles of carbon,
ni ckel ¥ methbdcdaue@qmdunung tihre aspnansanh@t & veehiveocadhespvesilpstrate
pressed w th. at to Eroduce an AC. %tfen SO i

i whi chogi v 61 BEPE FodoBBHHAcE ot TRCBUERT ckilile® dPPERTT Bl 61T
the adhesi v@e. . presBeti veXacBoGUiENketates t R® Mat hedromy tbecbahetredn
to structure where a semiconductor substrate and a circuit
member are adhered and electrically connected via a circuit

15 adhesive member, a method for producing the same and a
semiconductor substrate for the circuit connection

structure.

BACKGROUND ART

20 [0002] As semiconductor chips and electronic parts are
required to be configured in small and thin size, and as
high-definition liquid crystal displays have been developed,
circuits and electrodes therefor are required to have high
density and high definition. It is difficult to connect

25 such microelectrodes by soldering. Thus, recently the
microelectrodes have been often connected using an adhesive.
[(0003] There are some methods for connecting electrodes
using the adhesive. In one of such methods, an anisotropic
conductive adhesive or film containing conductive particles

30 such as particles of carbon, nickel or metal-coated plastic
in an insulative adhesive is pressed with heat to produce
an ACF (=anisotropic conductive film) which gives

electrical connection 1in a thickness direction of the



her ei nbel ow as ACP), in another nr.thou, in the absence of the

el ec-tLoconductive particles, concavo-convex shapes of the el ectrode
surface were directly contacted upon applying 5 pressure on NCF
(non-conductive ... nmto thereby establishing electrical connection
(Patent Docunent 2, the nethod . may be r'e..e:rred herein ael.ow as
...."F? [O lp_r' n.. years, .f electr em_conduct o
substrat esggmﬁ%ﬁlx& @%ﬁﬁg& iﬁloon,umaér}tl g][ﬂ dtﬁgclﬂg/gﬁgﬁ ra&ve%% %fﬁ%r%%sto
been nount rdrbynbeCOG Gehigrm@n gl assinsykte"” me@hod,034? Hehigbsence of
flexible print circuit board) system On a surface c_ such driver
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filmor a fne. eie@k@odbl lMWde ysad Fheheat Eosistaly 185k Napplyi
conposition ?5eareld tﬁe adsklllesiave film sulch as <>CF and NCFLl avea}tjl()) %éng
adher ed Wi pheanuexgcel bent Mdhesi renessondRarticul arfliym)suchtochi peeaeky
required to keep.highly reliabl e _adhesi veness ter bei nmount e

Cven i na CRERRL SoRaEY TR Pk SraPear Tet (RATenty THLHRAL £, the
t enper at ur gebhgh hek diet yelfestred toaheZeinbdl ow As agpnacedure to
elkl,"37iC.' the c_-i _di3s.vee.i{'.> between the heat. resistant
resin pol y{8PP4iI x@In recemétwesrrs, for. elgctpgdandsantcopgdienrr
DocuYL. ., i s .t g FedPTS "hididiy t heslveness
by th pl as%ﬁggﬁﬁgggﬁt .V}l%gglr]%eiﬁt gﬁflgégglgﬁ’sc osels({ tlhrae <%%Yc%no ogy \? or c
25 eni :I@nbaks Hichen adhesi a@negs abyCad eathiing dhegpalssyi myde e lamw ai COF
pl asma at | ow.tenperature, [0006 Patent, Document 104007.. Parent
Pocunent 2. Chib BRG B6R1 58 ad0r M50 BHE ST Dot . ST | on
2003- 73062sArrRatents £ Doguaent i ver 2003; 16345k Dl SCALBMREN O resin
i Nve:.N..l.vN PROBLEM BE SOLVED BY THE MVENTI ON

composition such as a polyimide film or a polybenzoxazole

film is widely used. The heat resistant resin composition
15 and the adhesive film such as ACF and NCF have to be
adhered with an excellent adhesiveness. Particularly, such
chips are required to keep highly reliable adhesiveness
after being mounted even in a thermal shock cycle
resistance test and a high temperature high humidity test.
20 [0005] As a procedure to enhance the adhesiveness
between the heat resistant resin polyimide film and ACF,
Patent Document 3 discloses technology for enhancing the
adhesiveness by treating the polyimide film with plasma.
Patent Document 4 also discloses the technology for
25 enhancing the adhesiveness by treating the polyimide film

with plasma at low temperature.

[0006] Patent Document 1: JP Sho-55-104007-A
Patent Document 2: JP Sho-60-262430-A

30 Patent Document 3: JP 2003-73862-A
Patent Document 4: JP 2003-163451-A



[000 71 However, it-,, Paten:. Docunent. the aa.s for the treatnent
specifically disclosed is oxygen only, and there 5 no description
concerning the highly reliable adhesiveness the thermal :a:. tc.
cycle resistance test and the high tenperature high humdity test of
the nounted chip. Patent docunent 4, the type of the gas for the

Hoser i pti ORDCoHeRTRE rfr hRTREERY Teliabre athosi veness in  the.
thermal shoekprgycte tesistancestestizandvtherbigh tenperature high
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been nmade conve |ona pro | ens nmenti o ed ove.
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connection _structure which can_ exhi tQﬁheXC Il ent adhesi veness 20

bretw een RAERESFEST8FENED. Fhesithed osﬁl"ﬂ Qa %er?c% FICGdHeST vald

menber evepnwhgngysed Bigh clce} gulght @fﬂ@@rﬁw & el -of ' tlge apsui G chip.
pressure not through roiZl .n.. the a~'I"ne.s tvene'ss by J

i nprovi ng Iph§sreak| goproendi kg ﬁéﬁgﬁnﬁgs<hm Qhﬁega$ Ber ethef trpetment
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into at heat resistant resin film “sit. a.'~. ddition<.| _sur

treat ment.CfRe PPBSBAL FRVEht i 6HCAPsOrBPOTFABSCa FBFhod®FEr © &nign
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.....CC .. conn:.ct:...: structure. NS FOR SOLVI NG PROBLEM
[ 00091 fact, an effect of 1mprov1ng thls adhesiveness for a 1long

period of time can not be accomplished with oxygen
15 treatment.
[0008] The present invention has been made for solving
conventional problems as mentioned above. The object of
the present invention is to provide a circuit connection
structure which can exhibit the excellent adhesiveness
20 between a heat resistant resin composition and a circuit
adhesive member even when used under high temperature and
high pressure not through improving the adhesiveness by
physically providing roughness on the surface of the heat
resistant composition or making the surface hydrophobic to
25 prevent moisture uptake deterioration, but through
improving the adhesiveness by introducing a chemically
stable functional group into a heat resistant resin film
with an additional =surface treatment. The present
invention also provides a method for producing the same,
30 and a semiconductor substrate for the circuit connection

structure.



In order to solve the aforenentioned problemand achieve the

objective, the nethod for nroduct ngi a circuit :. connection
structure of the present invention conprd ses: - ,3-step of surface
nodi fication by giving at plasma treatnent to a sem conductor
substrate having a heat resistant resii-.,, film<AY7.d a e' . _.

"13: C|MEgNg e shttgheekbedeyon a ... . 1.rt. A fl theT: a.. Y. Er
u5|ng a .. , cen- based gas conta|n|ng at | east one selected 10
fromthe qmooup cc: sist: |7 _, of ni. .0q n, anmoniia and
hydrazine; e; a_step qQf arrangin sal sem ¢conduct or substrate
surface has beeh™no EF&?Ed SRd ﬁogv?ch?e ﬁ%@FeW39Fh8ne§ s@E%ﬁﬁem it

circuit el getrade tt@léjeolgj)e@gl\tf@ saihd fidsloq CEseUt-celeehkode, c$ecuit
that said first . c.;i : electrode ie to said second circuit

electrod% ﬂpﬂheétépﬂC@UfUQﬁﬂﬁ%IQ@ tpe pﬁesent~1nvenqﬁanﬁ@mgwlses a
e . = be: Weer Plee %ocﬁg?%a% Jon be %VMZ% ta.h%ldasma tre tment

senlconducFor sﬁb t?a%e and sai ireuit pressur €,
adhere sa|dosemsgmmhmﬁduct@mbstbatEaaedhaaudgmaWHHatnf@begtimt resin
C.... 3.1 1.J nut.ua is 20 electrical _connection between said first

circuit WEEFBAEThnd $aitd setbhauer r GHAC eI rode® [DHIGTCACEBFAFRG
to the nethad,for prigs gld?e@ﬂﬂa@%d?'gfa%“éon%ﬁ%'% stryctyne obithecq

present in'v'ention s circuit "adhesive member may cce'iprise
conductivefpart i dites agdosa|d<ﬁmhsuaumngn refi t néltecgesde amngaia dand
second n chr uit .el ectrode ar e connected electricall thEoughu%%trate

conduct i ve ' Ypartitfés ? [ 1° A@%%¥%n%bn?os?ﬁ net hod F produci ng

t he circui vhogenregtfizer &b@uﬁégﬁemﬁdifme&r@naeanblrchYt Wm2ebkirohaving
said 30 nii::r-o! _-jan- based gas nma amre-:1 gas fur ..tier

hydr ogen of aPefRBTt GaesU 00 E2ECAE |ﬁ@ e t REPREERodCPorsaid first
producing the gﬁEc%fec6§§ﬂ§Cté&ntﬁEEu%QW&afﬁré@ Pf@é? teh BYeRLEAN,; g

aratio of said nitrogen - based gas may be 20 to 0=% by vol une
relat iVve bopssied. nboxethid second circuit electrode with a circuit

adhegive member interposed therebetween; and a step of
bonding said semiconductor substrate and said circuit
member with pressure, to adhere said semiconductor
substrate and said circuit member for establishing mutual
20 electrical connection between said first circuit electrode
and said second circuit electrode.
[0010] According to the method for producing the circuit
connection structure of the present invention, said circuit
adhesive member may comprise conductive particles and said

25 first circuit electrode and said second circuit electrode

are connected electrically through said conductive
particles.

(0011] According to the method for producing the circuit
connection structure of the present invention, said

30 nitrogen-based gas may be a mixed gas further comprising
hydrogen or an inert gas.
[0012] According to the method for producing the circuit

connection structure of the present invention, a ratio of



;00131 According to the nethod for producing the circuit: connection
structure of the present invention, said heat: 5 resistant resin
filmmy be a filmconposed of a copol yner of at |east two sel ected
fromthe group consisting of palyam de, polyimde, polyam dei m de,
pol ybenzoxazol e, pol ybenzi m dazol e and benzocycl obutene, or at | east
one precurseridf aitpolgaretbaseldecyee fuagm bsa. 20 dgrooupl030 H00I4Lume
According to Lhe.n éh&gg fdﬁ%t?ééti%gg the circuit. connection
structure of ‘the present I'nven said plasma treatnent may be
performed at [@0pBéssurkcearding rangeeofietiod Rear poorormed Pressiure.it
[ 0015 Accordln egtEQE neggggu;or Pr%%UCIQ%sen CIrC Eonl &an Beg}l%n
structure of tThe presen I'AVENti on, sai sem con(Yuct or substrate
may be a senireandueht veegovi teln n[a@Ob@zl aAcdamdicngptoed hef retdgo ifyater
produci ng the circuit connection ture of the present .

i nvention, s&d &frcGre" nte"f?oeﬁeﬁ% ‘% rﬁinasgn sugs?g%t U Rbtay of
substrate or palyaficeranmpollQ61dd, Acgornghngde omide, mepbogdbémroxazole,
producing the cuit . on ectio tructur of the present llnventl on,
L0 el roul t PoIMRET el FAIE ARy B CHONEST VT | A ortan ARRs (V8
paste, 25 [0@QkRLulfsecordi ng g yinhe metboded of rqit eduai Bgotihe circuit

connecti on struct re of the present _inventi said . adhesive fil mor

adhesi ve 'Bast'@mdy contaF i HI%pExy R BaQ%HhOC?gfscirn PIPEHTOTI ThR® o5 it

connection stdouetuteolf sthecpresestt 130 grmeenti oavest phogdueed by ddhe
af orenenti oned nethod for produci n% the circuit connection
structure. (GOZGC"FHe &&ii P&ndﬂ?&tf(?rr §0b&Fr &t PHSF YA citFedife range of
connecti on sty uctyr eoolflofth@l esent-el. nvention has a heat resi st ant
resin filmand a first circu electrode on a surface .here ,

surface, nodifi%d&li on RESPTReER GPgertethod for producing the “circuit

15 connection structure of the present invention, said
semiconductor substrate may be a semiconductive device.
[0016] According to the method for producing the circuit
connection structure of the present invention, said circuit
member may be a glass substrate, a metal substrate or a

20 ceramic substrate.

[0017] According to the method for producing the circuit
connection structure of the present invention, said circuit

adhesive member may be an adhesive film or an adhesive

paste.
25 [0018] According to the method for producing the circuit
connection structure of the pregent invention, said

adhesive film or adhesive paste may contain an epoxy-based

resin.

[0019] The circuit connection structure of the present
30 invention is produced by the aforementioned method for

producing the circuit connection structure.

[0020] The semiconductor substrate for a circuit

connection structure of the present invention has a heat



to sa'i., Subst"1""E3t by plasna treatnment using a nitrogen- based

gas containing at |east one selected fromthe group consisting of

ni trogen, amoni a and hydrazine. ::.: i &CT OF THE | NVENTI ON [ 0021]

Acc ,ruing to the present invention, a surface nodification
:reatneni: is given the sem conductor 10 substrate by treati ng t he

carte with Isa_lLsS ntThggﬁl}lhef alqnhegl %/jenesaglggkween let hg%% {: ant
resin filmfornme e sur ace o e "sem conoruclf or su e and

the ....suidrfadhesteraehpesn, partdoul ablilflbbelaﬂhe&zv\aelgflwmn given
cont ai ni ng an epoxy-based resin Is e han :ed. Therefore, . the
qOC?C. . adlési FenessS Eatt - kept fBFA&F orig SFerIcod of SEnfe ven turash-

hi gh tenpenatdue %&d donfblindnd the. 1e£é€ CHhEa “s%’iré%‘%te'donfz%rﬁ UELET §roup

havi ng high reli ity can be . roduced ,

DESCRI PTH O cOF iDRAWNGS trtlt@?agen,, amnhG.a 1anc1 §nyd_r$zcﬂ,n_ee Lati ..
sectional, /iew shcwrg, a~ circuit connection structure according
to Enbodinent. 1 of the present invention, FIG 2 is a schematic

sect donal virewhow ngie 25ngenteanduct or substrate and a circuit
memaber an oni::osii g position, FIG 3 is a schematic sectional
adhesi ve nmelferl)( ACERA GG EHGEH b6t wesf t RECSBRT cohdiREBION, - a1 Ivug fage

and the cirgeyiteneroer, 30 calmehe 44LS &Sl e fat Lne S%%ﬁg%?ﬁductor

view ,how ng a circuit connection struct re according to
2 (1 I ob theostpragsenbyi nveadiong RHE temes waislhenemtdra sectTlonal the

Siei. F shownoi, 2 4 13 adpesive Jerber, (NCPO arranaed hetyeen the
on the surface of the semiconductor substrate and the
circuit adhesive member, particularly the adhesive film
containing an epoxy-based resin is enhanced. Therefore,

15 the good adhesiveness can be kept for a long period of time
even under high temperature and high humidity, and the

circuit connection structure having high reliability can be

produced.

20 BRIEF DESCRIPTION OF DRAWINGS
[0022] FIG. 1 is a schematic sectional wview showing a
circuit connection structure according to Embodiment 1 of
the present invention.

FIG. 2 is a schematic sectional view showing a

25 semiconductor substrate and a circuit member in an opposing
position.

FIG. 3 1s a schematic sectional wview showing a circuit
adhesive member (ACF) arranged between the semiconductor
substrate and the circuit member.

30 FIG. 4 1is a schematic sectional view showing a circuit
connection structure according to Embodiment 2 of the
present invention.

FIG. 5 1is a schematic sectional view showing a circuit



substrate and the circuit nmenber. EXPLANATI ONS OF LETTERS OR NUMERALS
i [00231 IA 1B Circuit connection structure 2 Sem conductor
substrate 3 Circuit nenber 4 Crcuit adhesive nenber 5 Heat resistant
resin film 10 6 First ci:cu.it. sle. .tr--ode 7 Second circuit

el ectrode 6 Conductive particle BEST MODE FOR CARRYI NG OQUT THE

!NVENTICNNaéhésEggzﬁ%ef@$Pd' QrEHSed]—béﬁ&ee&ogﬁﬁptégﬂ cond r

=ruct ure, met hoc or prc the sane and the substra e
i the circshbscmanechmdntﬁbrua&umetaﬁent@mng to the present
invention will be described in rdeta,-. ,, below referring tot
no--, di: wngs. The present _nient .on is not 20 | Quited by the

enbodi ment gxpf AQ25% ofidnibrc ) Epiert ok) nNoveralPH @ schenatic sectiona

view of. the circuit connection structure according to Enbodi nent 1
of the %ré@@ﬁﬁllnveﬁﬁloﬁB ?2Firaud t1 copmectdse ot rusitmgean 25 ani s

otr'opic congucF ve hﬁucQAgEEu%%t%a%'rC“"tt adhesive nenber 4 is
described. in F é. f Feuit confiecti on structure. is

conposed of a ctﬁ&uhhta@h&wewe menber 4 N " _i.c., sandw ched between
a senlconductor substrate | and a circus menber _,. iii [0-0,26". -
in a surface*of CHEVSENPEGTFICEOMENS<t rate 2 are” provided a heal :

resistant resinpbizkmSand mRNY-Jfdikstei16ircuit el ectrodes, e.g., gold
el ectrodes. On a surface of the circuit nenber 3 are prOV|ded many

second E9r- 6ui fireltect rode,t. e&ﬁ@ﬁp@é@ﬁ to the f. .st. e_ectrodes

6, The surcheso%O% eé¥%gfﬁpdq_ Qﬁxﬁﬂystrate 2 and the a:7: _

8 Conductive particle

BEST MODE FOR CARRYING OUT THE INVENTION
15 [0024] Embodiments of the circuit connection structure,
the method for producing the same and the semiconductor
substrate for the circuit connection structure according to
the present invention will be described in detail below
referring to the drawings. The present invention is not
20 limited by the embodiments.
[0025] (Embodiment 1)

FIG. 1 is a schematic sectional wview of the circuit
connection structure according to Embodiment 1 of the
present invention. With Embodiment 1, the case of using an

25 anisotropic conductive film (ACF) as a circuit adhesive
member 4 1is described. In FIG. 1, a circuit connection
structure 1A 1s composed of a circuit adhesive member 4
which is sandwiched between a semiconductor substrate 1 and
a circuit member 3.

30 [0026] On a surface of the semiconductor substrate 2 are
provided a heat resistant resin £film 5 and many first
circuit electrodes, e.g., gold electrodes. On a surface of

the circuit member 3 are provided many second circuit



surface of the circuit nmenber 3 on which these ) i...t second circuit
el ectrodes " and . are fornmed may sinply be 5 referred to as the.
surfaces thereof. [0027, The sem conductpor substrate 2 and the

circuit menber 3 are adhered via the circuit adhesive nenber 4. 1n
particular, the heat resistant resin film and the circuit

a_.: <... _ho-.." adhered Ens described later. .~ .>e -,-.enber 4 are
firmy |:. SeEFEHPECEdhESIOPRATEITheFC4 [Wht 4iHS Ccohdtict ve SAFGEEIPESS 8° -
dispersed bher et cIBe fLESt chbr CUbhigLaahtede 6.andithee S9COBA  the
circuit electrode 7 are electrically connected via. the conductive _
particles present betweea theduitstmenpet Bt on wBich=thesedef Breihdand

the second circuit .el ectrode. 7. anwhile, 15 ,,]. e conductive
partiples_§eﬁ8pgpF@ﬁéﬁ?ibeqﬁﬁgﬁxyﬁgieghggﬁ 7ECE 3§€§m§£émﬁﬁs%%?%%ﬁ be
the circyli teibtemben- a4 thEhsirfacesU'thliredt.e property is, kept
portions other than the portions between the el ectrodes, "002BI As
the beet rd802fdnt r&%ien E6WPOESIENERCUSedIPBETEDD the HEl r édicst FAFCULL

resin film,.af the o red WMPMAON: Ao, OPRENIEL O nalipbeast 1o
two selected ....,.ompolyamde, polv:.mde, : .. yamdeimde( .I_
bencox; zolaEticulelybernas .hadtdazedestand: bensocyti bbubened mhy bercuit
used. A precursor of at |east one selected_ from pol yam de, . 25
poninide,aggﬁf&ﬁFdéF%T r ﬁola5%eﬁﬁi3§éio?%?erﬁ Iﬁfbﬁg%%$ﬁ%9%?elﬁﬁ8r'
benzo. ¢hohuytena 1y @l shdbe Usefdembsr ak SEcRO8$HhBI echeudse ROy es

and pol vbenzoxazo.|l which have previously treated to give
phot osensi i VitsperEmd exemptia - poflye - figet hasrguibpeatragodai £ and the
e st Sd i 201 B Sl Lo 2 CHL A8 er e Dol v
group, [0030ie idoidecipresepbritnventi @reskhe detwwid adbesivet circuit
electrode 6 and the second circuit electrode 7. Meanwhile,
15 the conductive particles 8 not present between these
electrodes are dispersed in the circuit adhesive member 4.
Thus, insulative property 1s kept in portions other than
the portiong between the electrodes.
[0028] As the heat resistant resin composition used for
20 the heat resistant resin film 5 of the present invention, a
copolymer of at least two selected from polyamide,
polyimide, polyamideimide, polybenzoxazole,
polybenzimidazole and benzocyclobutene may be used. A
precursor of at least one selected from polyamide,
25 polyimide, polyamideimide, polybenzoxazole,
polybenzimidazole and benzocyclobutene may also be used.
It is also possible to use polyimide and polybenzoxazole
which have previously treated to give photosensitivity.
For example, polyimide has a repeating unit represented by

30 the general formula (I).



menber 4 may be in at formof a paste or in Hm an, preferably in a
fort,, of an aclhes _T,e- filmsuch as ACF. This adhesive film my
be . aie of: a variety of thernoplasticomt materials which cure
upon 0 il',a. t:eri a and thernosetting appi.icatti.c)., of heat or
. ght. It is pr:eierable to appiy the thernosetting nmateri al
because he%5or5?istance and ne acute resistance after adhering the
ScIIIJcondl_;@ or substrate. 2 and the circuit nenber 3 are
excellent. of the c:...... i 03:, As araw material materia
conmponent adhesi ve nenber 4, an epoxy-based resin containing a
potential cur .n,' agenn and a QEJY ic regin containing
radi cal -.rased curing agent N asv_paroxik may bel used, These are
pref erabl e because these can bg c réﬁ in afshort 20 period of tine
and thus advant ageous for adheni ng operati pn, and have excell ent
adhesi veness ..rue to their nol ecular striucture. Particularly, the
epoxy-based resin is nore preferable because the adhesiveness to a
functional ginup such as a;'.. amde group ,Mf-...-, dC, an am no
group produgedeam utiile sswdaes Oferdtheheati & estdimmnd esitediddBnts a
plasma treai::ment: wh.ich will be described later, _s extrenely
enhanced® [POO3ZErCormdictiie Particl es and a, small ampunt. of
.nsulativ ot 1,7 e d 5y WM ([ - -
pr ef er abl eq&b?gdse thIeny %gkr%]}s{e%&%ﬁi g%glgéglkoene'pi %ge rr%ltlLecrL?la Sgélﬁ.s”e
hea.t:i.ngmemiepr essunayi g f an paoducinngod semasr@uctror achi plwi t lknd

an adhesi ve ich, i.s an integrate roduct .of that sem cond or .
substrate ?ﬁ%ﬁ?ﬁqﬁgxﬂHQxﬁtfgg%dﬂ s?@ea bere %}T$h§ught98 gﬁ&%heThls
conduct i ve spafddiGleestiand e basuhadd verpait kehestho &g addethdS astic

preferably 0.! to 30%bby volune relative to AM To give ani sotropic
conduct i 9i t3atanigls praster abrertesaddittie Bondtétide wWhich cure ‘upon
application of heat or light. It is preferable to apply

the thermosetting material because heat resistance and
moisture resistance after adhering the semiconductor
substrate 2 and the circuit member 3 are excellent.

15 [0031] As a raw material component of the circuit
adhesive member 4, an epoxy-based resin containing a
potential curing agent and an acrylic resin containing a
radical-based curing agent such as peroxide may be used.
These are preferable because these can be cured in a short

20 period of time and thus advantageous for adhering operation,
and have excellent adhesiveness due to their molecular
structure. Particularly, the epoxy-based resin 1is more
preferable because the adhesiveness to a functional group
such as an amide group (-NH-CO-) and an amino group (-NH;)

25 produced on the surface of the heat resistant resin film 5
by plasma treatment, which will be described later, is
extremely enhanced.

[0032] Conductive particles and a small amount of

insulative particles may be added to ACF, which 1is



particles at 0.5 to 15% by volune relative to ACF. 10 [00331 As the
conductive particles to be added to the circuit adhesive nenber 4,
metal particles such as particles of Ad? Ag, Pt, Co, Ni, Cu, W Sb,
Sri and solder as well as carbon and graphite are avail abl e.

Al ternatively, the conduct i.ve particles may be obtained by 15
coating a comeefarerial Wetdngche tafeor ewerki ored eontdbetkvess natesmiiab,

wherein the re_materjal i roany. of.;,the af oregepgd
conductive ma%etr%lra Rordpgonngﬁ¥%€%1 ctralgge mascs(r?lgr%ﬁegul e sugﬁ alslggﬁggssa,
ceranm cs and sphidasbpindscton claddiwiitdn,anramdhesdlyat woncltoat i @y parddited
obtai ned by 20 coating the conductive materia i th,an_i.nsuyl ative .

| ayer and tﬁ)éfo@Bﬁ%i ﬁ%t itglne ot T HS  EENaGE iS\‘/ﬂé’SEE? T cPes™ i tscﬁlet he *euit
i nsul ati oe pardhicelies suoheas4par trhel eatab gfaste cendntcsve apurticles

pl astic may al so 216 sui t b!}j used because a.resogl.ution _is enq%nc n
posi tioni ng 6<%t ir eséHFEgﬁ %:\é? o‘?a]%tlfbcgtersat 8 fezgggﬁ thePEr et 2y 0.1
menber. 3 as wdestsd bed hatleme lfelerder t@ MAIBUr e TeNeyidre N Esotropic
particles, preferably.the particles a S possible on th .
m croel ectr od:é’,ndétlcﬁél}(/ﬂ:%l e of amét epreg?rgﬁggc%odu&a%vet Srt?%?‘gu?tslve
preferably as=simaklieasal5o gumo arssl 8gsyoahde prefzariakl yolatp. 7 m 30
[0034; As the sem conductor substrate 2, for, exanple, . a
sem condd@t or[%Pddent OBt 5g‘ﬁe(‘foﬁl§;u8FZ:Y?lgpar‘é??f%%nt%apgr adggy ke the
used. As the Gideukt BREBELvE, Ae@bass sUbsheed®, partilals suhsiy ats:
and a ceram c substrate may be used, 1 n addition, a flexible wring
plate an::| #3FABL&He haytal F: Pbe tSedV![06353" subleqtientty, St 4
me:: od .a.:@.as P KeAUCi Ngst hecLigeli t agannegiaon & ruekr e bayi ngpide
aforenentioned onst___..",..1+. n wll be described, First, the heat:
resi stant restitEampoEFLY ontihi ERPTECE e BPdl! FAEE eF'2Y aP® oP P thi HedtY
resistants _esdthhqf ol Movel Siatapphi egi ©ntond her SemMee@RdHelOkonduct ive
substrate 2 by e.g., spin . ,
material, wherein the core material may be either any of
the aforementioned conductive material or a non-conductive
macromolecule such as glass, ceramics and plastics. In
addition, an insulation coating particle obtained by
20 coating the conductive material with an insulative layer
and the combination of the conductive particles with the
insulative particles such as particles of glass, ceramics
and plastic may also be suitably used because a resolution
is enhance in positioning of the semiconductor substrate 2
25 and the circuit member 3 as described later. In order to

assure one or more particles, preferably the particles as
many as possible on the microelectrode, a particle diameter
of the conductive particle is preferably as small as 15 pm
or less, and preferably 1 to 7 pum.

30 [(0034] As the semiconductor substrate 2, for example, a
semiconductor element obtained by dicing a silicon wafer

may be used. As the circuit member 3, a glass substrate, a

metal substrate and a ceramic substrate may be used. In



coating and ,:he treatnment with h_:at: is given thereto to 10
thermally cure it. Thereby, the heat resistant resin film 5 is
formed on the surface of the sem conductor substrate 2. [00361
Subsequently, the first circuit electrode 6 is forned the surface of
t he sem conductor substrate 2 or which t:-.e heat resistant resin
flln: ?7z.:_ been fornmed, 15 This first circuit electrode 6 may be
Eornuer| bydgiving. ar Eteking t YeatRenPleset FeSsehi CHRdGEPSr May also
ubstZatte 2. tg.care a netal layer previously ' |am nated thereon, or
may be forne By provi ding el ectrode neirher such as a bunmp on the
sem conduction3slibst r aties2qu2ftlyQ 3'tHeart hethotlhhe Sar f apeddsicangf . elde

by giving the lasma treatnent to ,.'he sem conductor kU._bstra ,e 2
oh whi ch- Fh&HOAt GEEISHaR 1 BSFROFHFR 5 andtRESS (& o pRarcnt foned

el ectrode eohavecheennf aned, pAs arcpliasem treatnent apparatus used
for die plasma. 2 treatnent., for e=,:aant_,1e, a dry etching

appar at us used FérstprddéSshﬂgttﬁ@%ﬁﬁﬁ%%mdu%$bm\ﬁﬁ@p@§i§éﬁﬂﬂW@ﬂCh is
used. . [Oo%gé Arsav9‘ gr%%elfﬁ%,q f8£ t & phgggﬂ ééfi%?nm%’sﬁl film 5 as

ni trogen-based gas containing at Teas,- one 0 rogen, anmonia an
hydr azi ne smylhedsurmabl yhasedmithedudtoegesnuidstrdased ¢gas hergi n spin

means the gas containing a nitrogen atom for the plam t.reatnPen
Anong t henfOprefier aited i Ehenittrr%%é??r&ﬁ YihBniEaAMen® t Fe VGas %??f'e‘:rto Eo

. Man the aberenenti ongd contai ped,cbl, 1t2d hdaf erabl g dhat rthengasin

s.0 be m xed does not contain 50% or nore oxygen and. fluorine
hydr ocar boR. i&T fiusnechergdashe sehetied $F onbydeogenngndtpPheptbgasase 2.

e the S nite 260, n- by 28 GAE Eanki sERg DLt Fedet onee S e bragen 1°
anmoni a anddwdazimecher sth€¢ gas cnasissthiingrofudthesesulgasestav hon
hydrogen or the inert gas. The ratio of the

which the heat resistant resin film 5 has been formed.

15 This first circuit electrode 6 may be formed by giving an
etching treatment to the semiconductor substrate 2 to bare
a metal layer previously laminated thereon, or may be
formed by providing an electrode member such as a bump on
the semiconductor substrate 2.

20 [0037] Further, the surface is modified by giving the
plasma treatment to the semiconductor substrate 2 on which
the heat resistant resin film 5 and the first circuit
electrode 6 have been formed.

As a plasma treatment apparatus used for the plasma

25 treatment, for example, a dry etching apparatus used for
processing the semiconductor may be suitably used.

[0038] As a gas used for the plasma treatment, a
nitrogen-based gas containing at least one of nitrogen,
ammonia and hydrazine may be suitably used. The nitrogen-

30 based gas herein means the gas containing a nitrogen atom
for the plasma treatment. Among them, preferable 1is

nitrogen or ammonia.

When the gas other than the aforementioned is contained, it



ni trogen-based, gas the mxed gas is preferably 20 to 100%--.,.05>
by volunme. _it”*.e.. Wien the ratio of the .": 7. ...rCIC. -SI|J aSeC
gas O is less than 20% by vol une, the_ sarface of the sem conductor
substrate 2 nay not be sufficiently nodified and the desired
substrat e adhesive performance may Cot: be obtained, which is thus
not prefer or t erformt at pen 5,
. sem co%guﬁr(%f%g%%]sjter a{_'tqgartZ tg}(pvé]%%h{@f h%gh'gg}?éggg%éga}ﬁggr %gp%g‘fp i I5r?1
5 and .L.eddresbrei retyderel eciyr odeubrhave heprodarimrd. pl aCleds | tHdegas
pl asma treatnent. apparatus (not shown in the figure), and the,
nitrogen-b ga&st ofr?rhehmi%@aega§rids ”i‘?ﬁtr oddeed SNCH tie ]_ib?géﬁ’r‘ﬁ and
treatment RAtHsy 20 [ubsequenibye A SI8quency Wave S, be the
applied with keeping a .:.:instant pressure in'the apparatus to

cause pl asmatificschareged araa censashiper péd atti nesastheope es§une trylien,
ties depending oil taji: form..,6 Ver aratu ower. s

frequency and a. yapned. k@f(%f%%el%%’s.O]ﬁ'htgg%rrgé}s{%éegﬁﬁ Fﬁgggg%?gt <ejr% &hese
t he pl asma da=eat nenthapparaicés | Srprekerabtyc 0gSs.Pa thea marimal of the
pressure, i . e . , an atnospheric: pressure, Wen the pressure in

t he syst emEXcEEs tHsepper 1ihi £her Mi¥gd gpsc it hersheraply 120 to
may 110:: . bR b Nvottme: - - HADEEAUSEak Sl (af cRH3RIEBBYNNOLRE
kept with such co}ﬁdﬁji 1()ur?g, whi ch is not ° 38 tohus pr ef ergb efl ? (%040]9aS
Dur ati ohOf grs t héepbasnehdr eafignt by beluhe, range ofsu@fb®0 of the
mnutes. if_ a sheet-feed apparatus Ln_n.lich the substrate.is e
[t oat od_ ond By ongis eer | SEBELERME 2" qalbnidin bE° pREPEPLBRELY  progiied
mnutes. otdier eeadidbisansd UM @S @PPhiedselectyd T oleeice bh@s not be
vol tage and substrate teiTiperatU El may be selected in accordance

wi th publ i (I8FaKishn wEtChoed sthiet dert R Kledprlal §ood surface state,

t:i-ie [0039] In order to perform the plasma treatment, the
15 semiconductor substrate 2 on which the heat resistant resin

film 5 and the first circuit electrode 6 have been formed

is placed in the plasma treatment apparatus (not shown in

the figure), and the nitrogen-based gas or the mixed gas is
introduced into the plasma treatment apparatus.

20 Subsequently, a high frequency wave is applied with keeping

a constant pressure 1in the apparatus to cause plasma

discharge for a certain period of time. The pressure
varies depending on an apparatus form, power supply
frequency and a type of the gas. The pressure in the

25 system of the plasma treatment apparatus is preferably 0.5
Pa to a normal pressure, 1i.e., an atmospheric pressure.
When the pressure in the system exceeds this upper limit or
lower 1limit, the surface may not be modified because the
charge may not be kept with such conditions, which is not

30 thus preferable.

[0040] Duration for the plasma treatment may be in the
range of 0.1 to 60 minutes. If a sheet-feed apparatus in

which the substrate 1is treated one by one is used, the



5 plasma treatnent is preferably perfornmed at a substrate bias

vol tage or self bias voltage -200 V or nore and O V or less at a
substrate tenperature of ON or above and,;WON or below. 00411
Subsequent: y, as shown in FIG 2, a circuit 10 nenber 3 on whose
surface many second circuit electrodes -7 to be opposed to fi=st
circuit electrodes 6 have been fornmed are prepared together wi.th
tine' s e AFFaEéPRUCH GIreIREJRLY af - 5 2tPo Swhlieh tafe pl QsRE t FeRathenps
has been qi ", Tﬂﬁﬁ;- i 3, b i r
substrate g\dgﬁd a,sgat tlﬁeéﬂ%l\é\?ﬁﬁ?t g#e@engér b%%(%r zﬁgﬂosi ig%écg gﬁgsuate
opposed fi rstipeiracuire ehegt rodesecdrd,tetd segombcardanes i witdl eptbbdesy
7 are matched. At that tinme, the circui adhesi ve, nenber 4 aced

bet ween t h&'S¥Ri S6hdctor SubStiarets &Rf§P1:= PE csl"‘fuéﬁ?cfe ng%\%%?’sfzhe
121_[004§1p$HQ§@qU§PéBHmeﬁ§ SHOWR Ry W pBrEbGned3;at hew substrate
sem conductor substrate 2 and the circuit nmenber .. are adhered
pressi ng t heéasenmicdordisctosr ssubstiriste wWhHmPe el -900 1V, @pingye @nd 0 V
menber 3, The_ .8 e.[i'' S:. Y1+ .7 :1. e;r substrat and .t he i [
t. menber 8 ndy Fe dﬁersé’cpst]tﬁea.teprqr?%er%%ogﬁr?ét%ocfboﬁ'& and Fo°c
exampl e, the ¢jrendit adhesive nenber 4 is provisionally attached to
the sem conductor substrate 2' or t, .., circuit nenber 3, and

posi ti oni nd 06f i hese Sudsmc®TdUct or asubsthcate Zrand1&- i 2. cBl, circuit

2 ari o, (pngens Prpn: w8k Tppee 1) (Ve SEITANEIRLDT GTUGRERECE -

res,.,, adhered re':
k., ea,'-i.td”bea, oppessarizéng,iyt meriecuiessuiezingdeAt ¢ hatatd miyeen
as show., in FIG , the -a.rs.=circuit electrode 6 and the second
circuit el dXF6de oppdsedTERGH Ot het Oy BE el i calfy SEARECREYByT

the conductd ¥g).afdd cb e8ol hyhidh thee CHiGHIh: treatment has been given.

Then, as shown in FIG. 3, the semiconductor substrate 2 and

15 the circuit member 3 are positioned and opposed so that the
first circuit electrodes 6 and the second circuit
electrodes 7 are matched. At that time, the circuit
adhesive member 4 1is placed Dbetween the semiconductor
substrate 2 and the circuit member 3.

20 [0042] Subsequently, as shown by arrows in FIG. 3, the
semiconductor substrate 2 and the circuit member 3 are
adhered by pressing the semiconductor substrate 2 and the
circuit member 3. The semiconductor substrate 2 and the
circuit member 3 may be adhered using the publicly known

25 method. For example, the circuit adhesive member 4 1is
provisionally attached to the semiconductor substrate 2 or
the circuit member 3, and positioning of these
semiconductor substrate 2 and circuit member 3 may be
performed. Then the semiconductor substrate 2 and the

30 circuit member 3 are adhered Dby both heating and
pressurizing, or mere pressurizing. At that time, as shown
in FIG. 1, the first circuit electrode 6 and the second

circuit electrode opposed each other may be electrically



"ib::.r [004 1 Positioning of the sem conductor substrate 2 and

the circuit nmenber -. may be perfornmed using a mcroscope or an.
i mage menory apparatus. Sinuataneous use,of positioning Marks is
ef oci:ivi:. .-e aforenmentioned heating and pressurizing nay be

per f or med per one chip as t he sem conductor substrate 2. However.

pos 3ibis, sinultaneous bonding with pressure of many chips woul d be
10 effecti 7enpertefhaliEi g pr GARGIAFIE PRECABERE §orl™ adhéri AigrEHet
heat resxsgﬁhemv skl ;mS and the c__-, uit adhesive menber it
accordi ng the pr esent |nvent| on is applicable to nounting of both a
si ngl e chi poomr}rul ti ploe itdbingsg i3 1[:]@@44]emAsohkieccomdiadbmtsraa:est.?Bpaod

' bondi ng ﬁCE pressure in t} pres gventl on, a,heatin
t enper at ur &'&; Clﬁtcélflé'rr&tﬂ Sf00C 6Y Po-Rer ‘?r‘P@ Jusing.a E‘FchEF8§F or

and nores prefigiall yneke@- Qipabave ands 2810Gnedus: uQ@lgﬁ/Fbéltlonlng
heating tinme preferably one second or nore and mnutes or less, <O

and nore prefé&sablis ; yeseeohtiscor =. Atree arPBON R orhefppsgg Aand
pressure f t essure 1 P r. nmo
or'e. and %88%%32J1%9— \gesgngéndggmr pr efﬁ%a IS‘F% ngla acholr‘?or eégnd

1-50 Ma or skessdperudtrirt asedstr@80@45, Concer antgnetm,adhes‘i onpotssttltoee,
heat resistant . 25 resin film5 and.the circuit dh. esi- d?ﬁ“rnenbe

it had beefiTHeFGMISENS our At Sf VEF ORI SRHE S nSti g gfips would be

El ect ronh Cof £ otliifeOr eat | et | ILRIIAR, 1ERA neersl Valetnd6$ for
-G Z, No. 6, ppiB9-497 (1991) that unctional groups such as snide

group C -i ddtiericy - thandeari moe gyt ot . rebHR) farlen | 5; Gl t Fogeircult
pl asma treatppent.

' er, dlSClO es that al t ho n
force betwSeh 5ol mmﬁggﬁgl eculP&S oS lngnhg?\ceéleb %g%é]tél o%g\?)eergél?n
bonds, the spgyliiethiafe t t &€ modittiing Woi chothe aadhe:ﬁg\te forige sustrmmple
wth the mtrogen 5
chips.
15 [0044] As the conditions in a step of bonding ACF with

pressure in the present invention, a heating temperature is
preferably 100°C or above and 260°C or below, and more

preferably 150°C or above and 200°C or below. A heating
time is preferably one second or more and 5 minutes or less,
20 and more preferably 5 seconds or more and 30 seconds or
less. A pressure for bonding with pressure is preferably
10 MPa or more and 200 MPa or less, and more preferably 20
MPa or more and 150 MPa or less per unit area.
[0045] Concerning the adhesion of the heat resistant
25 resin film 5 and the circuit adhesive member 4, it has been
reported in Journal of IEICE (the Institute of Electronics,
Information and Communication Engineers) Vol. J74-C-II, No.
6, pPp489-497 (1991) that functional groups such as amide
group (-NH-CO-) and amino group (-NH;) are generated by
30 nitrogen plasma treatment. This paper discloses that,
although an adhesive force between polyimide molecules is
enhanced by formation of peptide bonds, the period of time

during which the adhesive force sustains with the nitrogen



plasma treatment nmerely a half of that: r _h the plasma of oxygen
and carbon te: raf lu ride. Therefore, the technology disclosed in
this paper differen... fromthe. present invention since the subject
to be adhered tlaerein. 5, ar _ . inr.de nolecules, and thus, t hie
adhesive for e a =. not kept for a long period of tinme. 04 it is

general ly t el r i.0 d, -a diti Ct.i
occur bet m&g%%e@n?%{;n%?%&gbgﬁgg%% aeg%aglp.fb.f Eﬁ%}c} aV%le e%?gdylggma
Therefore, dft .oxpgald cendei vahlbent hate twhem ddrel &em conduetofore, the
Substrate 2 r _whose surface _has been nodified by " _givi n%

, t he

pl asma tré'rf_t ] n‘_&lFﬁ%OE?gr é’r?en‘ﬁbbﬁed’atﬁe)?ed_l@agltf “the surf&Bethe
the heat resiesiant [€8iA:fon} since ak tBELSbECUL adheshNercFENBRR 41
are bonded with )I'Ygs5lll:e ahx .l:~a:- . new ..:1Cl':1t Ja.l. 15
bonds aré fegtemedobetweén tiive cardldes, oandp tdnd t hehep adhegriogp. LThas is
the circuit_connection structure having the adhesiveness having the

hi gh heat rné)g_i S ezfﬁtceJL'OOarnd"1 hliognrﬁ perrellcfdabc?ﬁ ittjg}“? s t. i:El: eby obtained.
.17 addi ti omo4die goat adhgshveness Gadwrnbeteptahoinaekatbh pessiced on
of time even _2C) under i< = tenperature and high humdity,

0047Even wiegh! tHe 3efiCEBRJEEREELP s HEstrate Vet whoR e2Mstpf gE@UPhend

heat resistant ebeﬁgn 51}&%@ ot theelirste  GLLEHKL €l 8glhades 6 have g
been fornmed and subjected the treatnent with plasma is le:f t: stan
for a | 6Ag qrevdeod/agfle2s thare békor ethhe stspcandhcpressswesandthed , on

"1 :. of bgnding 'vi.?r bonding wth t. h,. circuit. adhesive

ment: i er 4, WTeh Bl \é\%aasnd%neeear? St llélpeodssikm e J%eréfe tgc 1 plasma
c..O' substgatnerd tos Wiy chhd her plasentt beaimenkehagabeed the surface
previously given can be stored an”_'d, transported, a.nd7 30 .
subsequent IG5, dih bRelusedsivrapr od@eiRgfthe €. preuthe cdamedt iashesive

StrUCture'ﬂémﬁg@r4iéréSbBﬁ&égr%mﬂﬁtﬁ%é@%&f@”ﬁnd heat, new chemical
15 bonds are formed between the amide group and the epoxy
group. Thus the circuit connection structure having the
adhesiveness having the high heat resistance and high
reliability is thereby obtained. In addition, the good
adhesiveness can be kept for a long period of time even

20 under high temperature and high humidity.
[0047] Even when the semiconductor substrate 2 on whose
surface the heat resistant resin film 5 and the first
circuit electrodes 6 have been formed and subjected to the
treatment with plasma is left stand for a long period of
25 time before the step of bonding with pressure and heat, the
bonding with the circuit adhesive member 4 with pressure
and heat ig still possible. Therefore, the semiconductor

substrate 2 to which the plasma treatment has Dbeen

previously given can be stored and transported, and
30 subsequently, can be used for producing the circuit
connection structure. However, it is preferable to perform

the plasma treatment again with nitrogen or ammonia and

heating treatment for releasing absorbed water.



the plasma treatnment againwi th nitrogen u;' non.aa and heating
treatnment for rel easing absorbed water:, 161 [0046] in the present

i nvention, the surface of the heal reshgtant resin .. .. ...;il Sis
nodi fied by giving -the plasma treatnment thereto with the nit
rogen -biased gas to ..or. .13. e functional group which contribu

ec ; an r_ac.nes weve

purpose of %g%§J|ng g“‘é&ﬁiéﬁ?ﬁﬁQﬁflnveqtlo% %PH%?%?|8£a§§8 heat
| ayer and iRRriQHng roYgANess ©Nst hes suphacecaf B;hegmeahgr esist adbsma
resin filmb5, plasma 1:. eaLm.nt. with another gas, e.g oxygen or

an oxygenﬁéﬁﬁﬁﬁﬁnteﬁh%ﬁel®oWiGé Glhe xabtroaen-bapey Bes o :ferm the

,..tied i:7 io e t [ base
X155 of -fU%%t%qngESg % ?n‘@ﬁ?ﬁgngg Qﬁbﬁ%ég Jé%tkﬁpg eggggafgé Qhe
t reat nent adh/astmretrimml t r ogemcbased gas ofhé¢ hepqmrmt a v erthicon Ay a

be per- forned continuously or discontjnuously for the purpose c ,
i nt roduci ng A CATHNAGS Y JBHT ©@F f BRBE] 9eckﬁ@§%ﬁﬁ%£ﬁ4mf?% 38 improving

adhesi veness,uoNhdJPiit ante tshthlnﬂaé@rof hi ge pﬁesedyéglbﬁanth%s&he film 5,
final plasna treatment of the sem conductor substrate 2 .. before .

o: t.; . tod;asWias h tirle@ trenit r @ilith; | ahsthembegpaZ Wit hg - pressigen | r an

perforned usl ar(m{ogegrbgfuor nhgg%@]?éEnbod| Nt 2 20 F.Z.

i Y3
] e Ormed T in
~. 4. is a S(}/ t1 ¢ sectronal view ﬁe Cl rcul COI’] ectl OPI I’UC ure

accor di ng tmoicErbedi neot theof ttbetmphesenttt nvest irﬁmrdgtrE—lﬁH%dTE@és of
2, the non-conductive film (NCt is used as the circuit, adhesive
nenber 4, A% oPTEEREF nufBFLalstand mehodVPEREVSHAE RhRSMa ad jegtment

Enbodi ment 25 11 @& appligcablie. s Jhuss, s oyer Lappeddeser iipLi-ons oar fay be
omtted. [00.50 in PIG 4, the circuit connection ructure ...

performed continuously or discontinuously for the purpose
of introducing a substituent effective for improving the

15 adhesiveness. An important thing for this procedure is
that the final plasma treatment of the semiconductor
substrate 2 before bonding with the circuit member 3 with
pressure is performed using the nitrogen-based gas.

[0049] (Embodiment 2)

20 FIG. 4 1is a schematic sectional view of the circuit
connection structure according to Embodiment 2 of the
present invention. In Embodiment 2, the non-conductive
film (NCF) is used as the circuit adhesive member 4. As to

other materials and method, the same ones as in Embodiment

25 1 are applicable. Thus, overlapped descriptions are
omitted.
[0050] In FIG. 4, the circuit connection structure 1is

composed by sandwiching the circuit adhesive member 4
between the semiconductor substrate 2 and the circuit
30 member 3. The circuit adhesive member 4 contains no
conductive particle. The semiconductor substrate 2
comprises the heat resistant resin film 5 on the surface,

and many first circuit electrodes, e.g., gold electrodes



used. by sandwi ching the circuit adhesive nenber 4 between the

sem conductor substrate 2 and the circuit 30 nenber 3. The circuit
adhesi ve nenber 4 contains no conductiye particle. The _m conduc:to:
substrate 1 conprise : the heat resistant resit'.. f ].m5 c'-n. the
ur'face& and many first circuit electrodes, e.g., gold ele:strode .

are formed thereon. ny, second circuit electrodes 7 .opposed th
first circiff el SETPOAeSIEEEre: f or Hon SHESUFREEH 1S CRECEFPORFt

menber 3. [EE8LLsThe sem ganductor-suhstdate 2@ & her&ntEnedli dn the

meaner 3 are adhered through the circuit adhesive nenber 4, .. he
first: cireéurtackeetr 686 6lasdithacsdeand .circuit. electrode 7 are

electricalH¥P%ggnect%g§bg%§Hgggkdh to%onégﬁééggggir%c%h¥in§9 Egcgggagt

C ..cui c-- trodé second Circui t

b", m ;i suebngeld:3lGrel ecthcade] @srowdd tise acsolder adhesdiagmanber 4.
whose tip has been cut. [00521 Subsequently, the nettu d for. _
cirodt:cl.Ale t Fl1gRFcurt Ye8Rhec L 6A TEEAGCt Gr e 218 cOASL i EGFagdascircuit

described caboveoweli he descried.cls A 1Showedha-FL& & (h8rually

sem conductor substrate 2 to which the plasma treatnent has been .

Ae in tl-ieosamet imgnreirréat BrbodiTieste anelt t herciiEuigt! avgiridses r6 3and
on surfacesn%n second c'rcqit glqétr es_ 7 tgébe OBBRFedségh tQ? old
first circlit“efectrodes 6 fiave been for ed are 20 prgpare » Then?

as shownoi B1ELGrodet, heissem rongduchokosdbst at & bandlihdiewer&cuhbse tip
menber 3 are osi.:.io0:-t+ed. in an opposed tanner so that the first
circuit el &6fr 6668 6VYand the second circuit electrodes 7 are

mt ched, thabshhe, dfe ity adheaLlve (IR 4cbs Plarsg,belgeen e

the 25 sen'iconctuctor substrate 2 and the circuit nenber i11;

Subsequent loyro<iiit efonnectlian: swrdXyre arlfowsonsGittitetle asealescribed
_[cnou 'to%k%gg§gﬁ_ﬁeb% %%%arfgéd-circuit menber 3 are
15 As shown in FIG, .2, the semiconductor substrate 2 to
which the plasma treatment has been given in the same
manner as in Embodiment 1 and the circuit member 3 on whose
surface many second circuit electrodes 7 to be opposed to
the first circuit electrodes 6 have been formed are
20 prepared. Then, as shown in FIG 5, the semiconductor
substrate 2 and the circuit member 3 are positioned in an
opposed manner so that the first circuit electrodes 6 and
the sgecond circuit electrodes 7 are matched. At that time,
the circuit adhesive member 4 1s placed between the
25 semiconductor substrate 2 and the circuit member 3.
[(0053] Subsequently, as shown by arrows in FIG. 5, the
semiconductor substrate 2 and the circuit member 3 are
bonded with pressure with sandwiching the circuit adhesive
member 4. This bonding with pressure may be performed in
30 the same manner as in Embodiment 1. As shown in FIG. 4,
the semiconductor substrate 2 and the circuit member 3 are
mechanically adhered by pressing the semiconductor

substrate 2 and the circuit member 3, and the first circuit



bonded with pressure with sandwi ching the circuit adhesive nenber A

This bonding with pressure may be perfornmed in ,.0 the sane ,..artier
as in Enbodinent 1. As shown in FIG 4, 18the sem conductor substrate
2 and the circuit nenber 3 are t,.."ch:a,. e. r"il;= adhered by
pressing the sem conductor . _...... strtat _ 2 and .:. circuit

menber 3, afd r,oge@ felil the _sefonhl LEy.gLecLk g §o egnd the o
ar

second circuit el ectrodes el ectrically connecte Irectly
contact ten-eeachcandtyheonnkhitednay, dlmecxlgo&ﬁdﬂaatﬁmgpmedﬁceﬂbuher

circuit connec&%pn structurg 12 which cgn keeg t he good tﬁ

adhesi veness for'd% olgYperitdd of t PRESevefi under PEREYAFghthe circuit
tenper akEur ecand chiigh hustdibyurEXAMPEES 0050 Thespresentp i nyenti 0Booq
will be nore .r:ec: a:.al iy" 7.0 described below with reference o]

Exanpl es® aﬁdhe@ﬁrﬁr&metsﬁvef OIExanpPes. PFhéopr esertinenvasii omndsr npbe high
[imted byt%%@era%Uf@“d%& ﬁ?ﬁﬂ)ﬁﬁ%ldHQQSSI (Exanple I'll (Synthesis :

; fanpi . a. rat t,1 Ge. 1r. precursor
varnish in a four-necked separable flask eqU|pped with a

t her momet er t|rr|ng device, a coollng tube and nitrogen
mtroducm&%& 20.02 g (0.1 tit'sl) of 4,4 - di man d'.ph .

ether was dipgsalived ifhe2 r@segn'@-t iNvaIRtibyl @i 21 P rbte d%@%c11f1%%r111y
31,02 ci (0..1 tlol) op :nEe.. it d.i.an;vdrede was ad

t her et 010 ad@StcrrebmdxtQﬁJeDMIa\sléhl reédreate, to Eycamplefsrpen@lt gip@phmatave
houts: SUSSAETLY 2 M 20qphtry et gEUSLED ol IO e one
; ode. precursdowias) dixdautacts .
f0055] (EBxample 1)
(1] (Synthesis Example 1) Preparation of ©polyimide
15 precursor varnish
In a four-necked separable flask equipped with a
thermometer, a stirring device, a cooling tube and a
nitrogen introducing tube, 20.02 g (0.1 mol) of 4,4'-
diaminodiphenyl ether was dissolved in 289.2 g of N-methyl-
20 2-pyrrolidone. Then 31.02 g (0.1 mol) of pyromellitic
dianhydride was added thereto, and the mixture was stirred
at room temperature for 6 hours. Subsequently, a viscosity
was adjusted, to yield 15% by weight of a polyimide
precursor varnish.

25 [0056] The resulting polyimide precursor was diluted

with an N-methyl-2-pyrrolidone solution containing y-

aminopropyltriethoxysilane at 1% by weight relative to the

resin, to yield 13% by weight of the polyimide precursor

varnish, which was then filtrated with pressure through a
30 Teflon (registered trade name) filter having 1 pum pores, to

yield the polyimide precursor varnish.

[0057] [2] Preparation of polyimide film

The polyimide precursor varnish as a heat resistant



with an, li-..,ethyl.-2-py'.:ro__dorie solutiont_; ontain.ng , anxn
p? p _r_e.thoxys_lane at by weight relative to the resin, to yield
13 , by weight of the po'|l,~_imde precassor a xvarnish 'p'at.'ch
was then filtrated with pressure through a 30 Teflon (registered
trade nane) filter having 1 pmpores, to yield the polyimde

: 100 Pr . of oY {i ‘
D oy m- , ool iR So¥alda P APRIAALST AITE OF Sl "BIRE cpatee
19 resin fidmm abt@aiineth Sgiflhesins Exaapl @sl wasenpidorchatteyr, spbeBrite.
7-.i5-inch _silicon water as 3. .> .iil." .. <~~B7iiCt:.i::] E~$t

ico, tro 20 TAESTEATEY rehteRta RS &dtve GiSkeh thet ettBf2he at
hot t 0 . ' dif fusi der
o8 a2 ha06Lop BaBLOLSS s A aBkng. 8,0l fUskoB, LULRECE UG

m nut es, st @iy A Sinld 5o subst rag @t Vo Watoh (@ R;tds Ynd™d 5o for 60

(Fie; filmhaving a filmthickness of 5 um 052] [3] Plasma

treat ment . "fheltessultto nyieldskl isgdn combstutatterad Wit hwibe popglymidiee
treated with nitrogen at a total .load of 25

10 fil ,
! r(ercgfjt eI a(t%\gafpsﬁ]&mvewtﬁ 1 of PA" drith AtnSHYP T rediency el ectric power

100 YQ for Zggqutes using sk v ¢ddd@ne Meet  feed .r .asn-a etching
apparatus supplied from N ppon Shinku 1, u KF. .::e resulting

silicon substratenndsuhel2b piliconigwbstfate (Keawedhwichike mpictlyogenle
pl asma was cut into cmsquares_ by a dicer with a dianond. cutter to

obtai n Fowet*’ |ayef ERFps-tGy-¥Val'liali Ag ttRecadisi vertedsi! [DbBo10f 25
[-"1.] Grciiiqadhesi e @”’%‘%{eesé{ﬁr‘é@ofmt% rpLal,col Le alp! 'g"reqlue%cy

[
It .r, notr resin (It 20 cul ar wei ght epoxy resin) 0
suppl i ed fradmdtrit@govwerCheim t@d W Cor. 2Lthdnunas cwtingo OpiFelld 1@ sheet-

L?gg;ﬁpgpe%e%eﬁgfasrina’ eltjclflain\gt altpgélhagxﬁszs (1)3% i]ed[ 5151'roBrr?nlglliggo%\/I tSrlllinku
Gijutsu K.K. The resulting silicon substrate with the
15 polyimide film treated with nitrogen plasma was cut into 1
cm squares by a dicer with a diamond cutter to obtain lower
layer chips for evaluating the adhesiveness.
[0059] [4] Circuit adhesive member
An ACF material containing phenoxy resin (high
20 molecular weight epoxy resin) AC-8408 supplied from Hitachi
Chemical Co., Ltd. was cut to yield a tape-shaped member
having a width of 2 mm.
[0060] [5] Bonding with pressure
As an upper layer chip for evaluating the adhesiveness,

25 an IC chip of a silicon substrate of 2 x 10 mm having a
thickness of 0.5 mm, equipped with 300 bumps, i.e., gold
electrodes each having 50 um¢ and a height of 20 um on two
longitudinal sides of the substrate was prepared. The ACF
material AC-8408 was sandwiched with this upper layer chip

30 for adhesiveness evaluation and the aforementioned lower
layer chip treated with the nitrogen plasma. The bonding

with pressure and heat for 10 seconds was performed by



As an upper |ayer chip for evaluating the adhesiveness, 25 an chip
of a silicon substrate or 2 x 10 mmhaving it thickness of WV, mm e
;uipped with 00 bi np- , .... , 0:11139p el ectrodes each having 50
}:.m) and a height of 20 pmon two |ongitudinal sides of the
substrate was prepared. The AC*~ nmaterial AC 840% was sandw ched

wth this " | av 30 for adhesiveness eval uatjon and the.
af or ement i ﬁﬁgalp&/\é S I%%m&mtp?“m’eé?ﬁtéﬂf%atth 1HE i &t ptadie® per

The bondi ng,-whth rassiye apd,heat, f}g{eﬂé’ éﬁc%l%%t%doeééﬂwgﬁdu!%or
setting the heating tenperature at. 04, and at 50 MPa per total

el ectrode areafreveyifelrdtar elvedtwddensem conductor substrate for

t he eval uat| 006 41 Eval at| on h resulting el ectrode
sem conduct 8?62 bstriggé #6’ 4 é “8val uation was subjected to a

pressures cooker thest eesal £ iAC ¢l @bt 2o@ Mt AndOP% shoktZatedlfor
1' _our's, The. evaluation was performed by p xtin_g the sanple

toget:h r Cthet ﬁvéﬂuﬂﬁtlpé]at“@& SaHpl & et aF%taag%r%S?‘GO@ cCapfer afeeFe3s0at

10 secona = r t u3| DACE 4000 I\/UI t| "
cro TpaPEe. oY D SeBuoriel |59 PR T psRLod TR

dest ructi Olévlm‘dlEQ 1ol Thesr %&ﬁ@rrﬁ’é& %@O\’\Elhaln-grab&l@e el hebg‘éﬂthar
the results of the untreated sanple the pressure cooI , .. sest,

15 [0062 (Exampleer ;untresatwesi safxaapbe 2) Rregparat | 260Gl @mﬂyi afder 30
precursor varnish In a %ourTnecked %Sgarabl e flask equi

gged with a
t her nome? ePECRIS iy rPgt AEVICE, %a EBBPFAG9cUE A H  95v9ni thTyed 000

I nt roduci ngtihe 5182 t éQn@@eg’@é} of &4 . chapkridgpn. tm/é etheksion
and. 2 . 9 :T (0,01 nol) of --amnopery T

met hyl di si I%%&@@t\her@%%s@t%bﬁﬁithQ?mﬂd@S offfie résults are shown in
an?trglc ¥gaﬁ;h??§§egﬁ yr %ﬂ%&_Q?%?098§819?)ofOQ%uaO&nPrgggzgisample
in the pressure cooker test.
15 [0062] (Example 2)
[1] (Synthesis Example 2) Preparation of polyimide
precursor varnish
In a four-necked geparable flask equipped with a
thermometer, a stirring device, a cooling tube and a
20 nitrogen introducing tube, 18.02 g (0.09 mol) of 4,4'-
diaminodiphenyl ether and 2.49 g (0.01 mol) of 1,3-bis(3-
aminopropyl)-1,1,1-tetramethyldisiloxane were dissolved in
270.0 g of N-methyl-2-pyrrolidone. Further 6.54 g (0.03
mol) of pyromellitic dianhydride and 20.60 g (0.07 mol) of
25 3,3',4,4'-biphenyltetracarboxylic dianhydride were added
thereto, and the mixture was stirred at room temperature

for 6 hours. Subsequently, the viscosity was adjusted, and

the mixture was further filtrated with pressure through the

Teflon (registered trade name) filter having 1 pm pores, to
30 yield 15% by weight of a polyimide precursor varnish.

[0063] [2] Preparation of polyimide film

The polyimide precursor varnish as the heat resistant



25 1,3 "', ,9- ip} :ery__.e. _...ac_ 'bo.xy.nc aiant;ydrale were
added. :.heretc, and the m xture was st. _r.. d. at room
ti.em:-e.rai:.ur_ E for 6 hours. Subﬁgquentl y, the viscosity was
adjusted, ano the m xture was further filtrated with pressure
through the Teflon oreci trade -"e nane) ~e'; filter having _ _ ,t
pores, _ (registered to 30 yield 151 by weight of _a poi.yimde
precursor V&FANsH,11 0063193 Pﬁeﬁ&ﬂégﬁéhsoﬁxﬁﬁp}iem%ew??rl AP Thecoated

pol v de precul sar yarni sy asohhe,lieal | besi st Yahilcetidhdddm o8bataede

...Nn. Synt _ e is Exanple 2 was spin cc)aved on a 5-inch silicon con

waf er as aTsentcerductar witth heat ewas TFheet' thatreGe. .on am hdtheate at

was given thereto on a hotplate at 130Cf 2 m nutes, and using a

di f fusi on f@PRAcECEndePipheesSs ARfrBEeRd” a. tifbuipser: Evanagpoelees: the

30 mnutes and 350" _ for 50 ndnutes, .to.yield a.silicon_substrat

with a pol [ifhir@gst, Atfppsphere ac 2 q?a%i rﬁéra?’gi M85 GR: eg‘ 00? goQQso

11t. 100641 nucRlasme tyeaidareat sThe chasuhitisha=sid | con wubst sape1{iX)de

with the polylivide 10 (r) filmwas treated with nitrogen at a total
ow of 25f) cd/im huatvenat aa fprlesstriekofesk oPa Samch.at high ;tA

el ectric power jf 100 w for 2 m nutes using CSE-1110 sheet- feed
pl asma et cHiYNG 4appar dtds FeG5d T &%t Nippon Shinku tit jlirs u

{.t7_. 1:_+-? rresultdng sidd com i sybstraterydh(vheylbng¥nemMood€imide
filmtreated with the nitrogen L ?. ma ,as cut _n tc 1 Clit squares
by a dicer (it ht8km_iwh¥l maroeid enitlobhaktrobeweratd ayetochilpst faor of 25
eval uating the adhesiveness, [00551 !li] Crcuit adhesive nenber The
ACF mat er i &1°/MhTACS84206 Suppreed rr ot Hit%ach? I8 cat, Mk . FR&VERGY

a wdth of e%e%sfit&ggm}é}t @By %Pngrméﬁukes%@mbec%@%ﬁgg Blet-

Bonding with pressu In the simlar manner to Exanple the
material ACs8l 08awas sacdvirchetbbetawen theplCechifprdrorNiheon Shinku

Gijutsu K.K. The resulting silicon substrate with the
15 polyimide film treated with the nitrogen plasma was cut
into 1 cm squares by a dicer with a diamond cutter to
obtain lower layer chips for evaluating the adhesiveness.
[0065] [4] Circuit adhesive member
The ACF material mm AC-8408 supplied from Hitachi
20 Chemical Co., Ltd. having a width of 2 was used in the same
manner as in Example 1.
[0066] [5] Bonding with pressure
In the similar manner to Example 1, the ACF material
AC-8408 was sandwiched between the IC chip for the
25 evaluation as the upper layer chip for evaluating the
adhesiveness and the aforementioned silicon substrate with
the polyimide film (B) treated with the nitrogen plasma as
the lower layer chip. The bonding with pressure and heat
was then performed for 10 seconds by setting the heating
30 temperature at 160°C and at 50 MPa per total electrode area,

to vyield an electrode semiconductor substrate for the

evaluation.



25 evaluation as the upper layer chip for evaluating the adhesiveness
and the aforementioned silicon substrate with the polyimde filmQ
treated with t nitrogen plasma as the 2%owe."" layer chip The

bonding with, pr'". r.> _>>re and hat was then. perforned for _0O
seconds by setti.n,, the heatirta :30 tenperature at 16+0GC and at 50

MPa per total ectr RO V1 q_]{d el ectrode sem conduct or
substrate f[groﬁé eva uaﬁvt;%ﬁ‘,uaztzlo 006 71 , , Evalu ati nin the

sim|..ar nmannerirt actexanplieldy hdreneyatdakkanpBe perthemedanupkashngas
el ectrade sem conductor substrate for the eval uation

th I ti ;
toge{ ﬁ:lrJ w:pt%?ifé’ﬁ“feq i()k33ﬁuP ated? 5hSamptetiniiheS pretsnre e6kepnductor
_ester at R2Igr.atce2 abm angde at, E00% R f or 2410E 48, hour s, and eom 4

.rinx the adhesion strength and the destructf:Lon node at 260" _ using
RAGE 4000 sMultlie -ipurtposepBonsutestepkef 0068tetExambec)y, 40 21%tm and
(Synthes is Exanple 3) Preparation of poi precursor Van, a. ,.. ‘
Synt hesi s 6f p]o(lg@beﬁlzloxc&i’ol 2? pPEc S OOV RS 22095 qqMRaT ihskie egdihgpaen

it.,, i t t 21.7 0.,084_a;.0i f 4, 41-di
 boxy: . - pemy oo Bl nbrE AR LSk 8 ey byt PO 1 Wates vRRgE 4500
pl aced. ThenfllraskhuwaseodedidasteC, and 20.0 a (0.160 ne!) of t :

.. chloride was added dropwi se with keeping a reaction tenperature
at 10' C or D&M, Af t €8BSl etli ng addition of thionyl chloride, the

e bRt Ko ghchbo2b U AR L Oh ), | p2Ep 30 Th UL &5 LOMIBKS Bnooe
c : a

di chl oride solution o ," ,1car>; % Vic. ri
f our - neckedrseparal eddrasiy equi pped with a ca thernoneter,

stirring d%@ﬁgﬁegiéx% iﬂ%i&ﬁ&%%éﬁ%%éﬁe precursor
In a 0.5 liter flask equipped with a stirrer and a
thermometer, 21.7 g (0.084 wol) of 4,4'-dicarboxyldiphenyl
15 ether and 125.0 g of N-methylpyrrolidone were placed. The
flask was cooled to 0°C, and 20.0 g (0.168 mol) of thionyl
chloride was added dropwise with keeping a reaction

temperature at 10°C or below. After completing addition of

thionyl chloride, the mixture was stirred at around 10°C for
20 30 minutes, to yield a dichloride solution of 4,4'-
dicarboxyldiphenyl ether.
[0069] In a four-necked separable flask equipped with a
thermometer, a stirring device, a cooling tube and a
nitrogen introducing tube, 100 g of N-methylpyrrolidone was
25 placed. Then 37.0 g (0.10 mol) of 2,2-bis(3-amino-4-
hydroxyphenyl)-1,1,1,3,3,3-hexafluoropropane was added,
stirred and dissolved. Then 26.6 g of pyridine was added
thereto, and this solution was cooled. With keeping the
temperature at 0 to 10°C, a solution of 1,4-

30 dicarboxycyclohexane dichloride was added dropwise over 30

minutes. Then the solution was stirred at around 10°C for

30 minutes. The reaction solution was poured in 4 liters



nitrogen introducing tube, 100 p of NNnet_h Ipj%rolLd i ne was 25

pl aced. 1'}1e... 17. 0 p (0.10 nn.) of 2 .2--.his ( amno...4. d ox °
enyl. ) . 1, 1, 3, 3, 3 _ hexaf |uoropr@pane was a.dde., stirred and
di ssolved. Then :6.6 of pyridine was added thereto, and this
solution was cooled. Wth keeping t.:.._at 0 to 10C, . _, solution
of 1,4 4) d7of waterYC @ @repidzta dbehkolldetads added drap&e ed
over 30 mnutes. Then the solution was stirred at around 100C for

30 minutes. Trelereattdwit sOIGEFBAS WS pddred fiow 4tvet ¢leys23 tef vield

water. A pre%ﬁ%%%go%lc&g] ected, washed, and dried wunder reduce

pressure at. or two days, to yield po |I.yhydrox_yamde . 5
[0070] 1550 glosf70ihe alf o cg rmentthie, eAedepol yigmiropdahderagganide was
di ssol ved in 22. f.an We 2:. oy rolidane _sol-uti of.,d ng whichy
y-am nopr opylcfl%ngtlgegx3}gli Izg;igeg? ‘Jfé/o%'b’{; \Ner?g%t r2e gtive to the retgji n
had been di ssial vedicandyidie deeswbl/lngieslobttd idmnwas at: | 1kt : bat ewe mlith

pressure through the Teflon 10 (registered._trade nanme) filter havin
1 pm pores, t&WitélVa tﬁo%‘%yr‘?/%‘i(’b do#eﬁnp%?i/%e x&261 & r ‘é‘éﬁl?]s'i)]rr%
varni sh. [ 007%kh J:2bnPrepar atioripol yverzoxazekeréi lcmrbgh the Teflon

pol ybenzoxazol e precursor varnish as the heat resistant resin film
obt ai ned 1ion SyradiesescExanpiie Bawws £iltead heiy1a951i ABhPSEEF cofe waferd
as a sem condygt . i Dz C r Lhe tyeataent with
heat was gi vgd#zt% rg%gggg gfa %g% p%%f%télzg’%cgﬁggcd? or Ztt m nut es, “and
using a diffukioonl furnatePwrrierattive pift pogepeaterssgsier é1am . 200C for

30 mnutes and 3 f ) t i t silicon st
(Z2) with a :oly} eﬁglgxagé}g?{gy&%h%%ehaﬁf#g@%%rﬁ f\’t:akh%%?cka?nsgsgﬂgf légéte
}rm  [00721 [BdsiRitasna deseat nenm e aiesd timgSwitliccos sibstrlat @ was
tz.., MAHE tQ%ﬁnfcoated on a 5-inch silicon wafer as a semiconductor

substrate, and the treatment with heat was given thereto on
a hotplate at 120°C for 2 minutes, and using a diffusion
furnace under the nitrogen atmosphere at 200°C for 30
minutes and 320°C for 60 minutes, to yield a silicon
20 substrate (Z) with a polybenzoxazole (y) film having a film

thickness of 5 um.
[0072] [3] Plasma treatment

The resulting silicon substrate (Z) with  the

polybenzoxazole (y) film was treated with nitrogen at a
215 total flow of 25 cc/minute at a pressure of 10 Pa at high

frequency electric power of 100 W for 2 minutes using CSE-

1110 sheet-feed plasma etching apparatus supplied from

Nippon Shinku Gijutsu K.K. The resulting silicon substrate

with the polybenzoxazole film treated with the nitrogen
30 plasma was cut into 1 cm squares by a dicer with a diamond

cutter to obtain lower layer chips for evaluating the

adhesiveness.

[0073] [4] Circuit adhesive member

The ACF material AC-8408 supplied from Hitachi



pol ybenzoxazole (yl filmwas treated with nitrogen at a 25 total
flow of 25 cc/mnute at a pressure of 10 Pa at high frequency

el ectric power of 100 Wfor 2 m nutes usihng CSE-- 1110 sheet-feed
pl asma et chi ng apparatus supplied from Ni ppon Shirku Gjutsu K K
The resulting silicon substrate wth the pol ybenzoxazole film

tr."eat:ed with the nltrg&en 30 plasma was cut into 1 cmsquares, by a
+di . cer wi theaigra derbayene. At FLATD 1Ywet - ™ ¥iSr USHihstF oF e

eval uatingsthe adhesi \é%nq%s Exb%%l@l{ [4] Circuit adhesive nmenber The
ACF material AC 6405 supplied from Hitachi 24 Chenical Co. Ltd.

havi ng a wil@PR40f 2 rbwlr Basdused viinht mesm manner in Exarrpl e 1,
('0074.; [5. B nd| wth, pressure an um N a rial
E xanmt: , the AC” eraf %r MENNEg 4GS V\E)é ng%n%vm Ch ebet weeh Fﬁ

_C chi p fonctheosevaluat i omnasi thes uppetwkayer teli p for @vigh uatdbng the
t he adhesi veness and the aforenentioned silicon substrate_ ~2)

treated wi EN3NE AT ogén phEsmEPBASTt heaYoherchigyerf hi gvalypitdng  the
cons.t itu d%%s‘ﬁ@%n% qnded,, yi ttl?leprﬁ;éf’érﬁeﬁ@ijoﬁ'@ tsflqéc%ql su—b?tleat?e

d s by setting the heaving tenperature at
per total alre@ttreddeum}eat;hwnwteio@evalphismaradetheo lowesrenimzmduchop

bstrate f th | uat 0075 E t th
Tanner  Exarpié TOTHe Sial Uht 1on AABIo5 GUrt GRT By R RE L hEor 10

resulting eleesiade serdconduct of hégmga&em QL aLNcCURl AN ang

together with an to re; at m an e in the pressure
" cooker rester HPalZi<k atotEQO. ekéctffode24ama48tlmouyseadd aonpakichgode
t he adhesi on stredngcth wad .t he dest uction no usi nrg DACE 4' 00'0
Yult - semiconductor substrate or the eva uatlo
[0075] [6] Evaluation
In the similar manner to Example 1, the evaluation was
15 performed by placing the resulting electrode semiconductor

substrate for the evaluation together with an untreated

sample in the pressure cooker tester at 121°C, at 2 atm and

at 100% RH for 24 or 48 hours and comparing the adhesion

strength and the destruction mode using DAGE 4000 Multi-
20 purpose Bondtester. The results are shown in Table 1.

[0076] (Comparative Example 1)

[5] Bonding with pressure

The silicon substrate (X) with the polyimide (o) film

having a film thickness of 5 pm obtained in Example 1 was
25 used as the 1lower 1layer chip without giving the plasma
treatment. The IC chip for the evaluation was used as the
upper chip for evaluating the adhesiveness, and the ACF
material AC-8408 supplied from Hitachi Chemical Co., Ltd.
having a width of 2 mm was used as the adhesive film. This
30 constitution was bonded with pressure and heat for 10
seconds by setting the heating temperature at 160°C, and at

50 MPa per total electrode area, to yield an electrode



2' 0 purpose BonLtester. The results are shown in Table [0076]
(Conparative Exanple [51 Bonding with pressure The silicon substrate
(K) with the pol im e film having a fikmthickness of 5 ~Am,

obtained int'xamm. ... .Vas 2 7 used as the lo er layer chip
without thle. p° asma. treatnment. The chip for the eval uation was
used as upper .chili for evaluating the adhesiveness, and Mae AC?

materi al ?°PEM3468EGHPI SHPEESAEA £aEhIFRenENPCEPEER Lt d.  having a

wi dth or 2 gawwas usedjag,the.adhesive film -his 30 constitution
was bonded with pressure and heat for |-,) seconds by setting the

heati ng t enper aftor ¢ hand iati-1 50 @nrkB00C Byanpleel, tohal evalugticodeas
area, to vyi %I oeIm% trbode.lse{n' cogguctror Si%?fﬁtratf fé)l[ éehe 8%%@:8%@1{18%
[00771 1. 6}) Eval Uati on the” S| arSndnver ogEx%n%(fe 1€ t Re v
eval uat i onswast rpeef ofged e pleaciingttibe resykthng elecirede untreated
sem conductor substrate for the evaluation together with an

untreat ed ssawpke i thre pressure covker tester at 12100, at 2 atm and

and at 100% Oor_24 or rs a cm,pa-,r-Jn9 the adhesion_ . . .
Ao PR TP 5a 2 PRI &P SR et o0 RS Pgnesion
i 000 i ' Ui ktrengpur posF Bor, testeructihe reskl tessaie shown 4avdableri-

1. 10 [0078] (Conparative Exanple 2) [3] Plasma treatnent The _.con
substrate PYPRiSEhBomeltPaitE v CThearesulis gy isngvar il maHicckness

of 5 p btai in - ted with ox y" at total flow

of . :O;nl.@cc[/%r%ﬁﬁgte as@@f?&t\é%}ur%ag‘%l%oow% at high frequency

el ectric pdaér Paks4B0 tronthemt2 m nut es usi ng PC10 oxy=gen plasm;
apparatus supplied fromLdface.:i:1 Chemcal .. itCUt-Vt: 7.y Co.,
i'td. Me resul fiifg Silicon supstrate Wt hWike po1yipRelfiden Lpeatiddm

wi sh the O%%%%%gph?sg?lma%HEQKAégé)%fcglﬁﬂgagg%agxeg %k?eﬁxamplel was

treated with oxygen at total flow of 100 cc/minute at a

15 pressure of 100 Pa at high frequency electric power of 400

W for 2 minutes wusing PCl0lA oxygen plasma apparatus

supplied from Yamato Chemical Industry Co., Ltd. The

resulting silicon substrate with the polyimide film treated

with the oxygen plasma was cut into 1 cm squares by a dicer

20 with a diamond cutter to obtain lower layer chips for

evaluating the adhesiveness.

[0079] [5] Bonding with pressure

The IC chip for the evaluation was used as the upper

layer chip for evaluating the adhesiveness. The silicon

25 substrate (X) treated with the oxygen plasma was used as

the lower layer chip. The ACF material AC-8408 supplied

from Hitachi Chemical Co., Ltd. having a width of 2 mm was

used as the adhesive film. This constitution was bonded

with pressure and heat for 10 seconds by setting the
30 heating temperature at 160°C, and at 50 MPa per total

electrode area, to yield an electrode semiconductor

substrate for the evaluation.



20 with a dianond cutter to obtain |ower |ayer chi ns for evaluating
t he adhesiveness, _0079] IN Bonding with pressure 'o'ne. chip for the
eval uation was used as the upper |ayer,ghip for evaluating that

adhesi veness. The silicon 2 5 subs cai:.c A "I'E. . _,-. With the
oxygen p - "ma was userl :.he ..!:);n.e:t: layer suppl i ed from
E-:i.tachi. Chem cal Co. , Ltd haV| ng a wwdth of 2 ram'wee wused as

the adhesi V8OBPIm THPS EBASHPELEPFon was bonded with pressure and
heat for 10 secegdshlg,_y efib Qgrr'iaf}ﬁncfko él?aéi f@?er@ﬁé”@véiuagén’was

and at 50 M-1la per tot Sectr o ar ea, y| d an electrode

seni conducber fosubsit rat epI@C1B@ethealnm1¢n.,n926€le@Oﬁ®$9 [ sismlconductor
Eval uation |g t he SI | ar nner to Exanpl e the, eval uat.i

performed BYPPIFEE Sy the re&ul 6% ﬁ;ué?‘lté&nr 0d8ISERT Eon"t’fuart:l't o™ sHBEF?%F%d

for the evalyation ‘%¥§*E¥%g%ﬁ§é kggrgééggrSaéaHEhQZ' nt he atg4and

pressure coo r tester at™ 1 a.t.mand at 100", PH for
or 48 -our starnd conpar |frmg the aﬂhaﬂ dtbuzs:t r engt hrompehrmg;e the adhesion

aest:ru:..-aon node usi r AG, 2 000,,t||t ur pose dt e e
e baul | S araTeRot n | ST g BrRge e aeE 4pq8 it -
Plasma tre h’f%%ts T@%nrd%%lé]ttérng St cr%tﬁttbastar@t &hdfn Wit rdhe 1.

polyzm - de filmwas treated with nethane t.et af'.ucr..tde at a
total fl ovt/O@f8125 cc/ rﬁqmae:aattlvaa preswire f 10 Pa at hi gh frequency
el ectri r qf 100 2 mnutes us: , SE 15 1110

sheet - f d O[pl as?Ci cttt_’lrr(tegaténp?ﬁlatr atus suppli ed from Ni ppon Shi nku

"ist, KK The H&%ﬂﬂdéﬂlﬁmdg(ﬁﬁﬂlcdﬁ stilYsBtae WKi hwthia pokyippilge mide

fiImtreated with methane. :r afl: 'ide plasma w...s nur intol cm
squar es by @)difcierm wiah araaaﬁdnd/lthcmttetté”raft% wmﬁwwelayena total
chips for %ﬁ%kya%lng2gh ¢c/minute at a pressure of 10 Pa at high
frequency electric power of 100 W for 2 minutes using CSE-
15 1110 sheet-feed plasma etching apparatus supplied from
Nippon Shinku Gijutsu K.K. The resulting silicon substrate
with the polyimide film treated with methane tetrafluoride
plasma was cut into 1 cm squares by a dicer with a diamond
cutter to obtain lower layer chips for evaluating the
20 adhesiveness.
[0082] [5] Bonding with pressure
The IC chip for the evaluation was used as the upper
layer chip for evaluating the adhesiveness. The silicon
substrate (X) treated with the methane tetrafluoride plasma
25 was used as the lower layer chip. The ACF material AC-8408
supplied from Hitachi Chemical Co., Ltd. having a width of

2 mm was used as the adhesive film. This constitution was
bonded with pressure and heat for 10 seconds by setting the
heating temperature at 160°C and at 50 MPa per total

30 electrode area, to vyield an electrode semiconductor
substrate for the evaluation.

[0083] [6] Evaluation



adhesi veness. [00821 [5] Bonding with pressure The Wchip for the

eval uati on was used as the upper |ayer chip for evaluating the

ad' . --LesiveneaB. The silicon substrate.(K) created with the nethane
tetrafluoride plasma 25 was used. the LOwer |aver: chip. The ACF
material _ AC-840% supplied from' iitacrx . Chemical Co., Ltd.

having a width of .. FOL was used as the adhesive film This
constitution wagn lﬁ@@deﬁrrwltah‘ praass & anfdkdieate for 1oe secahdst byn was
setting the eatl rature t 160 e

el ectrode &f eaorfno gg eP%ctrode ssr’eur%‘l%cq%lﬁg fc@@@d %?a?%gkg‘?gtor
t he eval Uafshl(b@,trat%(mﬁér[ aihévévlaaﬁjawio& | tofBther: witth Siam | antreated
manner to Exanple "..he evaluation was perfornmed by placing the

resul ting skectlcode e a@r@ﬂmm coQlgbmat Fateer at hé2éval uak i 9natm and

t oget her Wi e ted ressure cooker t est.er
121C, at°2 kRS PR &8 D ES SRR RaRs Sid "%orpar ?Er%}de?ﬁ
adhesi on %ttrrem@ttml a&hddt i&elede@éém&w{bﬁndedemmﬂg@mﬂﬁo Dol palti-

pur pose Bondt:e, _::: ., The results are shovvn in Table 1 The
results of pﬁlﬁ@@@@aﬁmﬁqrn t F&1ea STt isdife sy I Tablie G- | s

1. to 3 and Co
Table 1, 0 0 an}ﬁ{ Tag]\g%l'-:t)gSlrmil eﬁ%et %\%lq{aeclj&lscqu g:g{éuvﬂa%sé%rdr{éd

rr a-. i a@Exénatlesand tat 3lzéhct®m¢aa¢at|€\dﬂ)@3<a%lﬁ>les 15diswo i. z
4,4 COh%SI colleeclztolr\]feelfyalsllr;oawrne 1fna|'1l Lge
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.5t c..ict. 4,ai.h,s o, loll failure
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failure failure MF of HC Wof PK17 of o0 Y i 0. " A
_inter- 1 ---""nt_c Ex treated fallurefaC|aI faci al
am- t iio: on uetseand between py" a, aiwand W PA
------ A L n Q. ArQenSthoLI'JRZBarn
,d008¢! failure facial faC| al of ACr' de_ atn: delarzz
tdleori bet ween between F:* and nrs and it C Coop, Pol e
-cl 1.3 Inter- CO -ul tML5- Fa ilure z 1 a acl 7.
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51 ﬁ [} ﬁ Q f’ [
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Al e 8 22| & |48 <2 &
Ex.1 Polyimide | Nitrogen | 3.5 | Cohesion | 3.7 | Cohesion | 4.4 Cohesion
(o) 100 failure failure failure
of ACF of ACF of ACF
Ex.2 Polyimide | Nitrogen | 4.5 | Cohesion | 4.5 | Cohesion | 4.6 Cohesion
(1)) 100 failure failure failure
of ACF of ACF of ACF
Ex.3 Polybenz- | Nitrogen | 4.1 | Cohesion [ 3.9 | Cohesion | 3.9 Cohesion
oxazole 100 failure failure failure
(y) of ACF of ACF of ACF
Comp. | Polyimide | Un- 3.7 | Cohesion | 1.1 Inter- 0.0 Inter-
Ex.1 (o) treated failure facial facial
of ACF delami- delami-
nation nation
between between
PI* and PI* and
ACF ACF
Conp. | Polyimide | Oxygen 5.8 | Cohesion | 2.3 | Inter- 1.6 Inter-
Ex.2 () 100 failure facial facial
of ACF delami- delami-
nation nation
between between
PI* and PI* and
ACF ACF
Comp. | Polyimide | Methane 3.5 | Cohesion | 1.3 | Inter- 0.0 Inter-
Ex.3 (o) tetra- failure facial facial
fluoride of ACF delami- delami-
100 nation nation
between between
PI* and PI* and
ACF ACF
PI*: Polyimide (a)
(0085] As 1s evident from Table 1, similar levels of the

10

adhesion strength to the initial values were kept after

placing the electrode semiconductor substrate for the

evaluation in the pressure cooker tester for 24 hours or 48
hours

in Examples 1 to 3.

The destruction mode in the

evaluation of the adhesion strength was the destruction of



adhesion strength to the initial Value,. were sit after placing the
el ectrode sem conductor substrate for the evaluation the pressure
cooker tester for 24 hours or Y8 hours anples 1 to The destruction
node in th.e E) evaluation. of the adheSion strength was the
destruction of ACE itself: and the adhesion between AM and the brat

resistant resin filmwas kept. the contrary, the adhesion_ strength

was remar kabFy iedacéd att@r PleacPAgesting erererBdetSRniadBhdideor heat
substrate : va pongin_t pr re c ertesten h0S. 24
hours or 42%%%%Q§R% C%%%gbatF%ngggﬁ%Iégaﬁg'...Qﬁﬁ Fﬁé degtrﬁcf?én efte
node in théhspvahuatiramdtsh tihes adhesirhabatr eratilved .dfecer placing the

de.lamn,ati. sl in the interface between polj iraid.e (a), and ACE
occurred SéFGFéoéﬁe%ﬁmﬁ%999¥q993lﬁé?%ﬁr %%Eu??%d?v%ﬁ%%%?ﬁ?e}niPhe

10 has been.toundct hatodihe highadhesion sisengthrgancbe keptnofies ain
long period of time in the circuit connection structure of the .
present i nfenpion.t IVBUSTRITLLAPPLI CABI B TY BD [DO56ESATUAT idie ap@veln

the CirCUiEh%oqgﬁa &gpisér%%t ﬁ? g@He%?OHEEng%ﬂ%ﬁﬁlpreggchg?akgﬁation
S ertTo ec

sane and t he sem conduct or ubstra I the circui't conn 1 on

structure a¢Cofgding Q@ rrdcd _bueRkeh O@o?{rﬁm&'&gf Wo)f OEnMari@us dh@rired
r "el sem conductor products, and particularly suitable 20

vehi cl e- nobetfed esericc onzharcteon rfprbduet of ; AdRdoctehrefl. . eThesenarad, it

liquid ystal .displays us nder the. high. tenperatur n hi.gh
huniditiébz%ﬁhggﬁFﬁégéﬁgg ggﬁgsgg nb%@hbégﬂH%{V%EtS?%%ng%ﬁlg%ﬁ %grﬁg t
of tinme evewunder e higgh itenpermat uriteand n hitghe hurtirdidiy ardrirketion

circuit connection structure having 25 than hid; reliability
obt ai ned. 3¢ ructure of the present invention.

INDUSTRIAL APPLICABILITY

15 [0086] As in the above, the circuit connection structure
and the method for producing the same and the semiconductor
substrate for the circuit connection structure according to
the present invention are useful for wvarious small
semiconductor products, and particularly suitable for

20 vehicle-mounted semiconductor products and vehicle-mounted
liguid crystal displays used under the high temperature and
high humidity because the good adhesiveness can be kept for
a long period of time even under the high temperature and
high humidity and the circuit connection structure having

25 the high reliability is obtained.



CLAIM5S |I. A method for producing a circuit connection structure
conprising: 5 a step of surface nodification by giving a plasm
treatnent to a sem conductor substrate g%ving a heat xesista t
resin filmand a first circuit electrodé on a surface thereof, using
a nitrogen--based gas containing at |east one selected fromthe
group consisting of nitrogen, 10 ammoni a and hydrazine; a step of
arrangi ng sai d sem conduct or substrat ELWA¥Se surfa-ce has been
no~:|,fied and a circuit nmenber having a second circuit electrode to
be opposed to said first «circuit electrode, so that said first

circuit el ectrode mestHbd opposedotiocsabd asecandiic re€stte & 6t r odeuwttihe
a circuit adhesive nenber interposed therebetwee ; and a step of
bondi ng sai“P"§Enitdttfuct or substrate and said circuit nember wAth

pressurg, to adherecsai d,rsen.conductansybstrate gpd sajd, o reul
menber for 20 establighing nmut ual elect%ical éonne%?ié%agg% én é%?ﬁma
first circuineadngstty odee ared sl s@odnck of r cuilbs et e r ddeyinwhesei heat

sai d heat resj.stant resin filmis a.filmconposed of, a polyner of at
| east one 5F%§%§ﬁ%ﬁyﬁ%?18fi%gh?eﬁg? 3o lﬁgpsa%ﬁﬁ%ﬁyf?gﬁ? hedgr sip @
consi sti ng sofr Relyarhdesopol vishinde,a Nol yashdeiphsde. gpQl Yhenzoxazol e ¢
pol ybenzi m dazol e and benzocycl.ohutenn., or at |east one precursor
of a pol ynercasde| ¥t efict p6RtSaifd g oupe anduBaicensiistiing adhesiveogen,
menber,bs an, %§E¥§iﬁ{ dpor;.an 30 adhesive paste that contains any
one of an epoxy-base esin and an acrylic resin. 2. The nethod for
produci ng t he cia cuidp cohnectdran 131 ssid Usdil € ROCOt s Ngub ot €hak Mykose
mhermr1said(§rcuit o . .
surface has Dbeen modified and a circuit member having a
second circuit electrode to be opposed to said first
circuit electrode, so that said first circuit electrode is
15 opposed to said second circuit electrode with a circuit
adhesive member interposed therebetween; and
a step of bonding said semiconductor substrate and
said circuit member with pressure, to adhere said
semiconductor substrate and said circuit member for
20 establishing mutual electrical connection between said
first circuit electrode and said second circuit electrode,
wherein
said heat resistant resin film is a film composed of a
polymer of at least one or a copolymer of at least two
25 selected from the group consisting of polyamide, polyimide,
polyamideimide, polybenzoxazole, polybenzimidazole and
benzocyclobutene, or at least one precursor of a polymer
selected from said group, and
said circuit adhesive member is an adhesive film or an

30 adhesive paste that contains any one of an epoxy-based

resin and an acrylic resin.

2. The method for producing the circuit connection



adhesi ve nmenber conprises conductive particle.--- and said first
circuit electrode and said secuand ci.:rc.i.:i . electrode are
connected electrically through said conguctive O particles, 3. The
nmet hod for producing the circuit. connection structure according to
claim _ wherein, in place of said n.:itrc>gert-based gas, a m xed

as conprisjng hydrogen or an 10 inert. gas ip addition to said .
gitrogen-bﬁgﬁgcbégeisaﬁ§85dln$. fﬁélﬁﬁ%ﬁﬂif r BP%H%&PngSFﬁg ciFEnHtt

connect i ONadBEEUGEUNE-RGCHOT UMt acBh3uwhY vl epArt sclaki 0a0d salid
ni trogen-based gas is 20 to 100% by volune relative to said 15 m xed
gas. The nethed faropriddueterntidre chpduisticormredidnciscriet grlectrode

accordi ng claim]l ein i resi resin filmis .
film corrpoé]g% ofégﬁ%%%ggénereg?&%ff?%%l& 20&%%5%% ec%a[ekdéfro@n%rf%%tlve
group conspsttnglek.pol yam de, polyim de, polyanide.imde,

pol . ybenzoxazol . e, pol ybenzi m dazol e and benzocycl obut ene, or at

| east one precursor of a polyner selected fromsaid group. 25 6. The

met hod for;prodyghng (uhe e royt connect §on gﬁéucgq&%uqecorc@rﬁgeétﬁon

claiml1l wherein said plasna treathent 1s perforned at a pressure In
t he range efrOcbuPa. adc@miormal tpr edsure,l 30h&reThe net hobad¢er of said

producing the circujt cannection strycture according t laiml
wher ei n sali 5GP EoRAGEL0PA Ukt FAFEST 995 SOontiicd oPYdegEce, oF an
H  The ovet hadrfogapr eduetngctibe €ior Uit eQRAeENObassld WdIres used.

according to claiml wherein said circuit nmenber is a glass
substrate, a nmetal substrate or a ceramc¢ substrate. 9. Acircuit

connection,strugpure produced by the, %{‘88 tRE PLAdueiing thenection
circult connection structure according to
structure according to claim 3 wherein a ratio of said
nitrogen-based gas is 20 to 100% by volume relative to said

15 mixed gas.

5. The method for producing the circuit connection
structure according to claim 1 wherein said heat resistant
resin film is a film composed of a copolymer of at least
20 two selected from the group consisting of polyamide,
polyimide, polyamideimide, polybenzoxazole,
polybenzimidazole and benzocyclobutene, or at least one

precursor of a polymer selected from said group.

25 6. The method for producing the c¢ircuit connection
structure according to claim 1 wherein said plasma
treatment is performed at a pressure in the range of 0.5 Pa

to normal pressure.

30 7. The method for producing the circuit connection
structure according to claim 1 wherein said semiconductor

substrate is a semiconductor device.



claiml. 10 10, A sem conductor substrate for a circuit connection
structure having a heat resistant resin filmand a first «circuit

el ectrode on a surface thereof, a surfage nodification having been
given to said substrate by plasma treatnent using a nitrogen-based
gas containing at |east 15 one selected fromthe group consisting of

ni trogen,

amonia and hydrazine. |.1, The nethod for producing the
circuit co%nect?Bﬁ ?fFE@gur§9£xxﬁ?ﬁqﬂf%Q9cl5?31Icﬁﬁgﬁégn §%ﬁ%Q%£hon
resistant 20 regtd bick®-aing fid miconposeghofe anysane efirpaliyi Mdder
and pol ytbenzoxazol e.

10

15

20

is a glass substrate, a metal substrate or a ceramic

substrate.

9. A circuit connection structure produced by the method
for producing the circuit connection structure according to

claim 1.

10. A semiconductor substrate for a circuit connection
structure having a heat resistant resin film and a first
circuit electrode on a surface thereof, a surface
modification having been given to said substrate by plasma
treatment using a nitrogen-based gas containing at least
one selected from the group consisting of nitrogen, ammonia

and hydrazine.

11. The method for producing the circuit connection
structure according to claim 1 wherein said heat resistant
resin film is a film composed of any one of polyimide and

polybenzoxazole.



