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1 DESCRI PTI ON Cl RCU T CONNECTI ON STRUCTURE, METHOD
FOR MANUFACTURI NG SAME, AND SEM CONDUCTOR SUBSTRATE
FOR CIRCU T CONNECTI ON 5 STRUCTURE TECHNI CAL FI ELD
[0001] The present invention relates to a circuit
connection structure used for Piquid crystal displays,
a 10 nmethod for producing the sane and a

sem conduct or substrate for the circuit connection
structure. Mire particul adBsCRIHTEAON esent i nventi on
relates to a circuit connection structure where a
senm conductor substrate and a circuit nenber are

adheredr angNREESt BNC alfRycaoREE C hvdHgR @wlmméﬁmmcs SAME,
adhesi ve nmenber, a nethod for producing the sanme and

seni ¢ R S BN CUPRYEEOR $@BSTR%TE|F@&l@lﬁﬁﬁﬁﬁc€DﬁﬁECTION
structure. BACKGROUND ART %% As sem conduct or
chips and el ectronic partsare “réquired to be
configured in small and thin size, and as

%gh def|n|t|on liquid crystal displays have been

dev et dpedl FEEFRuits and el ectrodes therefor are

f?@l@@{;d t orhave @ee@ntdemsfwéh@l% h'QFlQ@Ebn' tt'oon -alteircuit
is difficult to connect 25 such m croel ectrodes by

sobuest ngen TRissuatesent bpedhefomi digulidcteadesahadesplays, a

bee often conngcted ughng an adhe |ve 000 There

ar et S%ITE rret 808 ors (}Staimﬁg aé} ecat ro C':OIEISI %g lf hSUbStrate

afibesitve. dir@ne: otoguehtivhhadSiudia SOMd?:ﬁi Cparticularly,
conducti ve adhesive or film containing conductive
p%?%lC$%%S%@tSUE%V%%tb%Ft|E?%§t%$ cBPboh, AiEKeLtoreconnection

et Ahs QAL At 1C séﬂé@BnH{lé%%@%ﬁ%é”@f‘ﬁéV%doﬁ a circuit

pressed mnth eat to produce ani sotropic

coerdoet | #eef abdhpreti endgielestrdlcedtly calnrearmesttvion @ ncircuit
aaégéglf{r]gssmedrglg exg,tl %n I'(r)létltlgg 2fc::r preducing the same and a
semiconductor subgtrate for the circuit connection

structure.

BACKGROUND ART

[CcoC2] 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
dengity and high definition. It is difficult to connect
such microelectrodes by soldering. Thus, recently the
microelectrodes have been often connected using an adhesive.
[C003] There are some methods for connecting electrodes
ueing the adhesive. In one of such methods, an anisotropic
conductive adhesive or film containing conductive particles
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
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adhesi ve (Patent Document 1, the nethod may be

referred to hereinbelow as ACF). In another nethod,

in the absence of the el ectroconductive particles,

concavo- convex shapes of the Electrode surface were
directly contacted upon applyifig 5 pressure on NCF
(non-conductive film, to thereby establishing

el ectrical connection (Patent Docunent 2, the nethod

redhei ref €Patent oDhenekenbellow tdee NGEJhodl 008%] ben referred to
r.ecent rs, fo ectrode sem conduct o substrates

ST et heR) o OIS B ity opH Eheqgence of
hatse begkcRvRbediuRy i7eCFnt €Nt Pe 8N HATRISHHIr8MRPr sBapes of
COF (chip on flexible print circuit board) system On .
Fhe pigeerofe saenfarpveprecdizersdy cesitacdnd rpam applying

ition ch a _m LLm.or a.
oly eﬁ%%xafgre N??]n1ﬁgbéigéﬂ§u%§ég% Thgl%géf to  thereby
reesi st aidhiesi aleohpdsili avnbhecandrt héPardresi Dechinkent 2, the

such as ACF .and haye to be ,adhered wt n
R o o SEReres e he i S0t Pov SRR OB s are

regudded torkeepefighl yyegkikabl ecadhesiaeneste afd®fconductor
bei ng nmounted even in a thermal shock cycle

rEs S EARRs t esthapfFa dengleatdpyor & ut eani ghchiigtalt Wriver IC
t . [ o] ur,e..t h e t.he
aﬁ%s?%%%egggg%gﬁ\g np% hgsﬁeé?hﬁgsi%s g«ﬂfasfée)si%ystem or a COF
padtyipn de f iflexand ACKhyinkat edtrcllacunebdhrd) di sgkosms on a
technol ogy for enhancing the _adhesiveness by treating _
tqﬂ¥§ﬁﬁ%in?ée'ﬁWQva4¥ﬂ¥ﬁ%snﬁCf P&t enfe®ocufEsi sfant” resin

alsp sl Scl asesuthe atseF:J‘nBBQQXmEl@.E_ 33 160 h@#c En%c%lh%enzoxazole

adhesi veness by treating thé polyimde film
i idgmal ait wi del vemsedat urghe [ 0686 rRatehanbo@gssm domposition

Biorgs JUTD PRIEralIeVI a8 s s, sy w0 be
RattesndedDosienin 4exdB1 2008 268451 vAndssDl SCURM1ETrly, such
'Jﬁf%gflgﬁe required to keep highly reliable adhesiveness
after being mounted even in a thermal shock cycle
resistance test and a high temperature high humidity test.

[0005] As a procedure to enhance the adhesiveness
between the heat resistant resin polyimide £film and ACF,
Patent Document 3 discloses techneolegy for enhancing the
adhesiveness by treating the polyimide film with plasma.
Patent Document 4 also disclcses the technology for

enhancing the adhesiveness by treating the polyimide film

with plasma at low temperature.

(000¢6] | Patent Document 1: JP Sho-55-104007-A
Patent Document 2: JP Sho-60-262430-A

Patent Document 3: JP 2003-73862-A

Patent Document 4: JP 2003-163451-3A
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PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0007] However,
in Patent Docunent 3, the gas for the treatnent
specifically disclosed is oxygen only, and there 5 is
no description concerning the highly reliable

adhesi veness in the thermal shock cycle resistance
test and the high tenperature high humdity test of
the nounted chip. |In Patent docunent 4, the type of
tESGaSSYRE PReINVEBHTAENt specifically disclosed is

CHASSPRRY . 581 Shl DER RSP0 BAyERREBEL on coneer i g

esiveness i n he thernmal shock

cycb@7] esi shaneeet estirandat et hiDrunlegrpes at whe hiigh for the
hum dity test of the_nounted chip, In fact, an _effect

of FFHPPENT nGPERIE L5ARYI FEREIOTIS B | BRYISPe MY ofand there
t{ge cah nojebe - acconR! i SEed- WA nQXY9ERe 15mighly  reliable

treatment. [0008]" The present invention has been Tade
fadhseivéngssconvehei shekmplolshemk ayalentrarict atbry etest and

The object of th resent Lnvention. s .to prqvide a .
crie PS8 orpbeeraRPer PEBh, FEVERER b e i He Hafhted chip.
exgebhesiht adbeamupness 2bebetpeenfa heatgdLsist aftie treatment
resin conposition and a_circuit adhesive nenber even

RS bE ke bhderd i gtraedpdisat OK¥I8Rd ORiYh Rdsihere is no

. : . e f .
Ao gLty SRESL AdnE R IRE NERNEP CRR P B Jeness in
relse st @mermahposheclon oychaki ngstiseascef acest and the high

hydr ophobi c_toq .25 prevent noisture uptake .
REBToTatron st | PRPGALRY (TR ovPRG tie BERBSFFertlle- 10
byadtf r adUE Tkt CHENML GRrbYingt &l g f il s DPehe§60¥Rr a long
into a_heat resistant resin film wth an additional _
eerhe@ tpéat e TEN predent bej neesorpd igheel  with oxygen
péﬁgégﬁﬁn nmet hod for producing the sane, 30 and a

Sem con u%tor substrate for the circuit connection
sfoouecslire. The MpANSeRER Skt tNoIPREBEEMeen made for solving

conventional prcoblems as mentioned above. The object of
the present invention 1is to provide a circuit connection
structure which can exhibit the excellent adhesiveness
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
regsistant composition or making the surface hydrophobic to
prevent moisture uptake deterioration, but through
improving the adhesiveness by introducing a chemically
stable functiocnal group into a heat resistant resin film
with an additional surface treatment. The present
invention also provides a method for producing the same,
and a semiconductor substrate for the circuit connection

‘structure.
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[0009] In order to solve the aforenenti oned probl em

and achieve the objective, the nethod for producing a

circuit 5 connection structure of the present

i nvention conprises: a step of surface nodification

by giving a plasma treatnment to a sem conductor

substrate having a heat resistant resin filmand a

first circuit electrode on a surface thereof, using a

nMEA@@eEOEaSQEV@HG EBABAEMI ng at | east one selected 10
Te group consisting of nitrogen, ammoni a and

hydraz a step of arrangi ng said sem conduct or

substrahe owhese syrfasevbastheens rogbhineiandda problem and

circuit menber having a second circuit electrode to

bR BPPBRed o R FFITRL teﬁrmttméi ckP¥ opECdygipgata circuit

S@éﬁnébff&ncqu‘fﬁ'cq:u@e 32; régeHPDQE%r{qtqp%a'é%mprlses a

second circuit electro circuit esive

n@ﬂﬂgrqﬁﬂ&uqﬁ&ﬁ@ mbénébeaMEen bMKbBVBMEpaO@ldHMMIhgeatment

sai d semc:ond%lcc r substrate and said citcuit _nenber

Wi T @ p PESEGRRAYCE OFd HEFE e o sBAY LR dtc Pt s{ﬁj%]ﬁta"’lrét resin

aﬂﬁlﬁala@dCléC*Ell&sﬁerﬂiﬁcﬁﬁ gskabl-bghi ngth Nyt WRIrf2Qe thereof,
el ectrical connection between said first circuit

elp%lawoaenlfamg@araa§@éo@@8c|q0é1§4atlr@4n@ctartooﬂéeaqmw} selected

ding.to t od ng, cuit
et e ct ot o arot A Becc At "TrbeRoPbhT grponia  end
chydnat1nadhassvepwefbamnangnngnﬂar&as&mmhmﬁdmmxor substrate
p rticles and s 5 first circuit el ectrode and sai

oY ERFedrt P@c FETe MOStid 166h At & Chedtd c‘&?’lﬂ?ﬁr having

t&lr Qdhhpi diconduct Vet PoE T AeSpel 093ddsdgcdiBgiad first
to the nmethod for producing the circuit ~ connection

sEiuetil ecobctedpr esentthatvepaidnfizgbd cigguit electrode is

n%é%gggg t&%segagas é@é/orpc? %J.'ch%.q, ggfe%g%c}g% A«uth circuit

ogen  of " an RerTt gas cordlng
ta::dlﬁ@@met hﬁ:@lnlﬁ@r it oed he retidtweedpnnesid oA step of

§é£#§£#ée gglghesg%?ggggugggintg%%sgigggl(2ég gaid circuit
member with pressure, to adhere said semiconductor
substrate and said circuit member for establishing mutual
electrical connectidn between said first circuit electrode
and said second circuit electreode.

[0010] According to the method for preducing the circuit
connection structure of the present invention, said circuit
adhesive member may comprise conductive particles and said

first circuit electrode and said second circuit electrode

are connected electrically through said conductive

particles.
[0011] According to the method for producing the circuit
ccnnection structure of the pregent invention, said

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

connection structure of the present invention, a ratio of
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5 said nitrogen-based gas nmay be 20 to 100% by vol une
relative to said m xed gas. [0013] According to the

nmet hod for producing the circuit connection structure

of the present invention, said heat 5 resistant resin
filmmy be a fil mconposed of a copol yner of at | east

two selected fromthe group consisting of polyam de,
pol yi m de, pol yam dei mi de, pol ybenzoxazol e,

pd ydbenzi i clazot leaswed  beang oayay obivk enz) oroatld@kastby volume

on recursor of a, polLyner selected fromsaid group
]Ké%?%%ﬁ? ?@c%?ﬂ%ﬂﬁlg% t$2%net hod for producing the
CloEiHT COoRResStd PRy SEEUBHEN Re@hclinE R §¥9Hucing the circuit

invention, said plasma treatnment may be perforned at
Fprresiieni stivetuaegeobf the sppaseptnomgnprassusaid heat
[.0015 cordin Q.th t.hod_f r i t

P A SRR G bi e U 7 cf b Py RaMgPaad, ¢t & copolymer
s et oNeastl dtwsensebadted orfsasttlal egidypbecansisting of

conductive device. [0016] According to the nethod for
RODRIR t he s@ﬂ?%ﬂﬁ%é@conr@ﬂywé’% S e o bpRenzoRazole,
%@g@némwétepe a4l %é&aayclr@mnémy_o&e atgl 888st one
substrate, a netal substrate or a 20 ceramc

sstrater §D0A 7hohywer déabetbed hEramt Aaddf group.

p ing the circuit,  copnection structure, of. th . :
TEELEL "R P ER T o BRRC e ROl W e i cirouit
beorate @ghesi ¥erfickorer oan wdhestyeenpashoendoh0k3]id plasma
According to the nethod for producing the circuit

dorfrietedh Savuditureesfornadpadseht PERPEREFON shilg range of

aghesh i L, Ve paste may contain an
epoxy-%ggédﬁg%@é+ﬂgpf%%¥9 The circuit connection
ste@ctiure chctdredpn@sent th80methedt ifor iprgquusdurediy circuit

the aforenenti gned met hodoEor thr(_gerodum n 1Ehe .Cli rc%Lt

COMNET T b st PhEUGTFET S pres invention, said

semiconductor substrate may be a conductive 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
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.
(0018} According to the method for preducing the circuit
connection structure of the present invention, gaid

adhesive film or adhesive paste may contain an epoxy-based
resin. |

[0018] The c¢ircuit connection structure of the present
invention is produced Dby 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
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[ 0020] The sem conductor substrate for a circuit

connection structure of the present invention has a

heat 6 resistant resin filmand a first circuit

el ectrode on a surface thereof, a surface

nodi fi cati on havi ng been given6 to said substrate by

pl asma treatnent using a nitrogen- based gas

containing at | east one selected fromthe group 5

consistamy ofesiirt r bgemn, sndroai &iarat hgdranihe. elERBEEe on a
OF THE | NVENTI [00211 According t.o the present .
RS o RS TEGr ace SHBARFRC AT HGAkRGIbriaY S Pggn given

t0 t kR iSeNEGRBHYEEAr byl0pIulsdar at feBYméheatidithd he nitrogen-
sane with plasma. Thus, the adhesiveness between the
Heaged egRSt ARNGSASIINS | 2n LeAREd OTen sfkegted adEopr the group

L ERITYE PLEFURRh . "afindtls e, BhedRiaBTTOl
epoxy-based resin is enhanced. Therefore, 15 the good

adhesi veness can be kept for a long period of tine

RAEEChder Eﬁ%thgﬁ%EF ¥ure and hi gh hum dity, and the

Cio@H 1 conﬂ@@éf@ﬂn%t FUST e hgge%@nf&i ghnkehtabhl ity surface
can be produced. 20 BRI EF DESCRI PTI ON OF DRAW NGS
[moRpfiiFaGon | sreasorafat iie segivomal toi ewhshowdemgl gonductor

clircuit. connection_struct rdi ng.to f@@ﬁ i men
o#ugg%%a%?eggﬁtkfﬁegﬁ oneﬁélgﬁﬁ%aiggghséﬁena ?b &has' the
sedhé Ohadbnas e Woehaweng tthe 2heaemmeanditeiror sabshr &idm formed

and a circui't_nenber_in_an opposiaa ositiog. FIG 3
i a ehemttifacecafondheyi FMIABRARGERTci PERPFrate and the

adhesi ye fﬁ’dﬁ@éi&éc@en%e’ﬂng%%rl%%wﬂ%&lﬁhethee adpesive film

senlcondpctor substrate an thg circuit menber .
Ratadining scheepoky-basedondsivi ewsshvianced ci r clikerefore,

CANDeSELON S hE Y EhEs8CCNTHA0 L PRI BN 2 QL L0 of cime
even under high temperature and high humidity, and the
circuit connection structure having high reliability can be

produced.

BRIEF DESCRIPTION OF DRAWINGS

[0022] FIG. 1 is a schematic sectional view showing a
circuit connection structure according to Embodiment 1 of
the present invention.

FIG. 2 1s a schematic sectional view sghowing a
gemiconductor substrate and a circuit member in an opposing
position.

FIG. 3 is a schematic sectional view showing a circuit
adhesive member (ACF) arranged between the semiconductor
substrate and the circuit member.

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

FIG. 5 is a schematic sectional view showing a circuit
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present invention. FIG 5 is a schematic sectiona

view showing a circuit 7 adhesive nenber (NCF)

arranged between the sem conductor substrate and the

circuit nmenber. EXPLANATI ONS Ot LETTERS OR NUMERALS 5

[0023) 1A, 1B Circuit connectidn structure 2

Sem conduct or substrate 3 Circuit nenber 4 Crcuit

adhesi ve nenber 5 Heat resistant resin film 10 6

Radises Tve coigmbedrect{NOHe 7aSemomed cibetinaere| eber oglemi @nductor

Conduct i ticl BEST. MODE FOR CARRYI NG OQUT THE
TR B0 1891 063%) C ERBOHT MBRERSHt the circuit

connection structure, the nethod for producing the
same and the sem conductor substrate for the circuit

CORNRN A BFONS r @ t LEBTBRE 0PRi NgMEBALEhe present

i jon Wil d i.bed_ ] ] ferring
DR G a2 Thes B ag pofin et foh e EE D

i rd t egethijcohduenbodenbat sat&0025) (Enbodi ment 1) FI G
1is a,schematic sectional view of the circuit

comhectt o5t riePRFE according to Embodi ment 1 of the

present; +aYent 4@Res W hnERbedi ment 1, the case of
usi ng an 25 ani sotropic conductive film (ACF) as a

ci revileadhessyetanenbesid féldescribed. In FIG 1, a
CIr§UI%iéﬁﬂngféégftn%%%gﬁégéﬁi1A is conposed of a

Ci rcui esStTve ne ch is sandw ched bet ween
a Sem sandudt of reubstehéettodad a circuit nenber 3.

30aé0026 On a surface of the sem conductor substrate
2 are C?%QH?HﬁﬂeaPﬁﬁﬁfc}%sistant resin film5 and many

first

BEST MODE FCR CARRYING QUT THE INVENTION

[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
limited by the embodiments.

[0025] (Embodiment 1)

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

[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
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circuit electrodes, e.g., gold electrodes. On a

surface of the circuit nenber 3 are provided many

second circuit 8 electrodes 7 opposed to the first

circuit electrodes 6. The surface of the

sem conductor substrate 2 and fhe surface of the

circuit nmenber 3 on which these first and second

circuit electrodes 6 and 7 are forned nmay sinply be 5

refertecded as thposedf does thieer Bbfst[ @AY uitheelectrodes 6.

sf€1condu tor su st{ate 2 and the circuit gen@er f 4 th

ar & adPeT BT a0t het 1% r TR T GO AUFVRr nefilR?t 42t n an €

Pt f £6 abE e hgatchie8i HediMer €51 Bnf iH0ch aPHekB€ first and

circuit adhesive nenber 4 are firmy adhered as .

e Pedirauet. elecrredesr cuianddhedrve fpemedr mpy simply be
j conduct | ' S Lspersed therein.

Eﬁ%ﬁ%%%%? %?r%%i%ﬂglg@%?%ﬁéSGtggﬁg%ﬁé second circuit

el@iThbde 7The e sdmeitondadtyr ceurettrettevi @ &Bhd the circuit

conductiye_particles present between the first circuit

Gt Todb 8P anatrRESderaAd TOrr COFE B ARad VR Menbex 4. In
Nearwdhd b Bar 15t hBenegpdueki ke apar teglies 4 1R0ts R@P&Mte circuit
bet ween these electrodes are dispersed in the circuit
Aieas iee neebeers ¢ amegs, fimmiy apdhergdops t flessriibgd later.
i ortiQns, o . han partj et . .
R0 ERoA RO rel B AR R i ve parcicies
cOnpospétoad uskdrédn. 20hehéibeat cieshdttaril gcaxigdd id mnd the
5 of t eegresent i.nvention, _a copo]yner of_at |east

tS&F e ESuFFOIﬁlfﬁﬂ%ﬁ%eT aﬁayﬂﬁﬂ%}’.‘lcally connected via

RAY aBbHELEL 90e BALXRRNZRXEA Sonte POLYHEER | FhdaZal®e circuit
and benzocycl obutene may be used. A precursor of at
| lstt poke sl eodether gpcpoly sfirdalt2% lssityiodedd,. Meanwhile,

el e Aeh L de, oL xbenzoxgeoke. - ol (RNl 3G crese

passd it @dd® #8€ Hebkykeficdd and fied yBEAZeX8ZakBesWhieChnember 4.
have previously treated to give photosensitivity. For
eXuh e INFYLILtHVEe PERPRr Y Epést i FRPUNED RYFEEE e@thpr than

the portions between the electrodes.

[0028] As the heat resistant resin composition used for
the heat resistant resin film 5 of the present invention, a
copolymer of at least two selected from polyamide,
polyimide, polyamideimide, polybenzoxazole,
polybenzimidazcle and benzocyclobutene wmay be used. A
precurscr of at least one selected from polyamide,
polyimide, polyamideimide, polybenzoxazole,
polybenzimidazole and benzocyclobutene may also be usged.
It is also possible to use polyimide and polybenzoxazole
which have previocusly treated to give photosensitivity.
For example, polyimide has a repeating unit represented by

the general formula (I).
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YY 0 O wherein-wis a tetravalent organic group and R
represents a 5 bivalent organic group. [0030] In the
present invention, the circuit adhesive nenber 4 may
be in a formof a paste or a fi9 m and preferably in
a formof an adhesive filmsuch as ACF. This adhesive
filmmay be nmade of a variety of thernoplastic 10
mb®@2Phl s and thernosetting materials which cure upon
application of heat or light. It is preferable to

apply the thernosettifg eri ah because heat

resi stance and noistfiref resistarice after adhering the
sem conductor sub circukq:yenber 3
are excellent. 15 [0031 a rawymateri al” ‘conponent
of the circuit adhes}\v er 4 an epoxy-based

resin containing a patential cufing agent and an
acrylic resin containing a radical-based curing agent
such as peroxide may be used. These are preferable

b d. i h ' f
CHABHEE UCBS §2DsbFaFHEde! BraahIR LrAdePBOA Shoresencs »

aptivhpyet: exeghheot gaghpsi veness due to their nol ecul ar
structure. Particularly, the,epoxgjbased resin is nore _
pFePePhbl e BRcdie PHESEAfesiVERRSEOR0 dHRUnELTr6HAL adhesive

GhOHPer SUCh ras, afeamnde 9r989ﬁ('&+%0%a§;§@ a2l N¢ilm, and
group (-NH2) 25 produced on the surfaceé of the heat
resef¢nably esnnaf £bmms ofbynpladdwess itree ftidemtguathiah ACF. This

o PE LoDl 2580 e 88T ST FAIENERO, Lherropi e
imstikaisve panbl ckasridyche iaddethadt@ rAG.s WAHICItH S cure upon
application of heat or 1light. 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.

[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
period of time and thus advantageous for adhering operation,
and have excellent adhesiveness due to their molecular
structure. Particularly, the epoxy-based resin is more
preferable because the adhesiveness to a functional group
such as an amide group (-NH-CO-) and an aminc group (-NHz)
produced on the surface of the heat resistant resin film 5
by plasma treatment, which will be described later, 1is
extremely enhanced.

[0032] Conductive particles and a small amount of

insulative particles may be added to ACF, which is
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10 preferable because they work as a thickness

keeping material upon heating and pressurizing for

produci ng a semni conductor chip with an adhesi ve which

is an integrated product of the sem conductor

substrate 2 and the circuit 5 a8hesive nenber 4. The

rati o of the conductive particles and the insulative
particles to be added is preferably 0.1 to 30% by
votreheraklat i becaasACF.thEy giwerlani aetr @pi chickness keeping
conductivit it s preferable to add.the conductive .
PATETEFRS AP 5 ft“ba‘}%é’é/% by ol BFESFHAANY { SCACFPTRgUCing 2
[ 8833doMgutbercondpchiive Rait hghesite heiaddad tihtbetegrated
circuit adhesive nmenber 4, netal particles such _as _ _
pa¥ederes off ae Agmipondostay | sEhstyptsp 2 sandndhe circuit
S . AS l._as, car qr aphi ar I ;
AEFR LY mEern Conan e S b e ey e TR Sparcicles
obtdai berd hysldaedate o dres ned ebeabddeth itdhepreferably 0.1
af orengntj oned conductive, material,_ wherein the cor

e .
nePeriCA R¥y WRIWUI h&P1ahy Ve tPhé S or erént B3iEG anisotropic
copdactiveippterial o aphr-Ganduct ivee JMEr Ofm ecdbRductive
such as_glass, ceramcs and plastics. In addition, an
ipsutaclen ababi hgtpatbkchy vbluimpedebpt2Uecdat ARE -t he
C ive terial with apn insulat.i ayer ,..an
cgﬁ‘@?%];ti ong%f el:t fe EOH ﬂ%?fﬂ\fé %rrﬁlc\ig%sl vv|¥$h bt%egdégs to the
| dbbdait ve aftveiciclees metillens partindtasl of pgkassles such as
ceramcs and plastic may also be suitably used

DR Bbsel a1 8Solti AP+ i BE enk@mcdim Posi¥i ofiPng S5 gy solder
S§§1Coﬁgy§t°ra§UbSE%§%%n2 2%&3“1t5¥aéﬂféé“t dBdberaBailable.
as described later. In order to dssure one or nore
paktéchasivelef echll candmiqidnteg cpast belesmngyade obtained by
possible on the mcroel ectrode, particl e di.anmeter .
PRSThand Rk, Dt &l v PER B At IS gonduct ve
lhatRer D&l | esSerdich Prigé ecalky ratdrdaim m3dQ [K¥)343tRer any of

t he sem conductor substrate 2, for exanple, a ,
sehe cahaneren tdramentCHIUGthiste bYaBRELIAY &7sid | keRp-conductive

WAl €fomolecule such as glass, ceramics and plastics. In
addition, an insulation coating particle obtained by
coating the conductive material with an insulative layer

and the combination of the ceonductive 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
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 microelectrcde, a particle diameter
of the conductive particle is preferably as small as 15 um

cr less, and preferably 7 to 1 um.

[c034] Ag the semiconductor substrate 2, for example, a
semiconductor element obtained by dicing a silicon wafer
may be used. Ag the circuit member 3, a glass substrate, a

metal substrate and a ceramic substrate may be used. In
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may be used. As the circuit nmenber 3, a gl ass

substrate, a netal substrate and a ceram c substrate

may be used. In 11 addition, a flexible wiring plate

and a TAB tape may al so be used. [0035] Subsequently,

the nethod for producing the ttrcuit connection

structure 1A having the aforenentioned 5 constitution

wi || be described.  First, the heat resistant resin

camposidmn pnawfilexiitd e tier frayv phéeei aindofa t iBBheape may also
resistant resin film5 is applied onto the

i YoTduct or substrate 2 by, e.g., spin coating, and

t heods pat nestbybdheRERY, i S t@ié’enméhﬁbét 0 iy 10producing the
thermally cure if. Thereby, the heat resistant resin

f¢13ﬁ$Ul5t| sohgersd odn 2heucki¥ecdPofhaning efeomifergpent ioned
%Efﬁﬁképn &foGQeE@ggggﬁggaly the first circuit
ec ored on

fode e surface of the
sem confitiet pr thebdigad er@dsoptanbi dedire beaposesishanthich is
resin filmb5 has been forned. 15 This first circuit

ekt Kot B2REYIBE U nEAShYIRYi AGSAFtagtchFRgin film 5 is

téﬁﬁﬁf@@tohgoth§u§e§éﬁ989H&£8Eo§UQ%E%%E%E%ti’B?ree 4., sapin
nmetal |ayer previously |am nated thereon, or may

fopaetndy pn@uthﬁgtanaementroﬂéﬂnehbet 9@thgagea E@@geto to

o) the sem condu tor ubhst,r at e 0037 rthe
ttheersr&a}Jff cure 1 i e eby bg¥V|%%et [.: lass]lstlé t fes:.n film

t5eﬁ§neafmé@ bhetaensaemd@@t@ﬁ &ﬂhﬁtmﬁﬁfbdhdubwﬁr(ﬁubstrate 2.
the heat resistant resin filmb5 and the first circuit ,
e[%ﬁbde SWasedpeRhly or e AdrEtp) GhFEULF efIRSGHirode 6 is

3%% fg@épbﬂsqme:%%ﬁfé%ﬁéﬁgﬁorfgﬁbstrate 2 on

exanp y etching apparatus use processi ng
tWirucslemtxhﬁndheEbr eyl beasui tmbdiym u§édm [DO03B{s Abean formed.

985 45PSLE! S ARSI L SRR . L T ESRREaDRTE G yving an
f%@ﬁﬁ@h@etBEMth@n&UtbaMHéL@@ﬂlcaﬁ@u@téfogﬁﬁstrate 2 to bare
a metal layer previously laminated therecn, or may be
formed by providing an electrode member such as a bump on
the semiconductor substrate 2.

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

As a plasma treatment apparatus used for the plasma

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-
based gas herein means the gas containing a nitrogen atom
for the plasma treatment. Among them, preferable is
nitrogen or ammonia.

When the gas other than the aforementioned is contained, it
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30 based gas herein neans the gas containing a

nitrogen atom for the plasma treatnent. Anong them
preferable is nitrogen or ammoni a. Wen the gas ot her

than the aforenentioned is conﬁfined, it 12 is

preferable that the gas to be xed does not contain

50% or nore oxygen and fluorine hydrocarbon. Thus the

gas selected from hydrogen and inert gases such as

hi$ | prefeadabhegbhatrayhbe grisx e, bebmel ymdefdaresbi gt tdentain 50%

as may be the 5 nitrogen-based gas consistin at
138 P g ien, o it BRARORERSe. Gnfl gthe gas
NBXPLcOa8 €0BH Hyd¥bsn thege ingaseyaddd) &ydhogen ¥lium and

the inert gas. The ratio of the nitrogen-based gas in
t HETH x B@Ygdre | Bipedf er KL 2Drederabdys byrhrol I, may be the

rat L 040k the pidir - haseg, g i -
UhEfrogniBhegaohabnBdiditdaly WP o 938208, chd 98 mitrogen,
sarsdnad ea@dnhydeatihe , soff ichiee mtilnedrgdisl iathsadindieof these
desired s%&itra e adhesivelgerfornance ma

t b .
GEREE i1 Hih| BHEF ST h, O ot AREFEDIGAS | 00JGe | Fatio Of the

o feF od€n PEAE 4 Mdhe mha%tfa@_ﬁbaer%astfﬂg gPeferably 20 to
sen conductor substrate 2 on which the heat resistant

re&Ph byi Malsimend tWeeni the ciatcin tofl &ber sUd B IRIVPased gas
been hored tf{mgnpl affd |th e, gz tEﬁg MMrface of the
(no I n he T an he

t
appar at'us shown I'gure), t
nsétibgendbased gabs@t-atke 2vimed gas be dSufiftiadienedy modified

into the plasma treatnment apparatus. 20 Subsequently,
I gﬁhﬁrW®VQSF§aéﬁp|%%%vﬁ %%%‘F%aqn%e ng not be
Q9&§£?ﬂédprﬁﬁ§éﬁeiénthﬁg ﬁ@@aﬁﬁé?érhﬁléause pl asma

di scharge for a certain period of tine. The pressure
vae 28] depehudi mrdur atcapparicus fworen pdeowsa sbppeyment, the

frequency and a_t of the gas. .The ,pressur.e in 1
SR SR RabEPEebel Aoatb CAp sHISET Hdbdaant resin
pf efer abland). the Paitetacigicwlt plessif@de | §ehaven been formed
at nospheric pressure, Wen the pressure in the system ,

ek el §C?Hi§Jhp%@? Plasmagtreatment apparatus (not shown in

the figure), and the nitrogen-based gas or the mixed gas is
introduced into the plasma treatment apparatus.
Subsequently, a high frequency wave is applied with keeping
a constant pressure 1in the apparatus to cause plasma
discharge for a certain peried of time. The pressure
varies depending on an apparatus form, power supply
frequency and a type of the gas. The pressure in the
system of the plasma treatment apparatus is preferably 0.5
Pa to a normal pressure, i.e., an atmospheric pressure.
When the pressure in the system exceeds this upper limit or
lower limit, the surface may not be modified because the

charge may not be kept with such conditions, which is not

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 is treated one by one is used, the
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lower Iimt, the surface may not be nodified because

the charge may not be kept with such conditions,

which is not 30 thus preferable. [0040] Duration for

the plasma treatnment may be in %he range of 0.1 to 60
mnutes. If a sheet-feed appar% us in which the

substrate is treated one by one is used, the 13

duration is preferably 0.5 to 5 minutes. O her

chmcit iomsisspekfasabipl ited dlechrménpower, Mitder conditions
vol t.age and substrate  tenperature_may be.sel ected, in

UG A2 EPRILER S IS THRC KPBYRE mePhods YORk SgRgéRI] (Fubstrate

kieSRp & 096 SWACBeSt b Bect 88 S| AT rF=eieTeRE thS publicly
preferably performed at a substrate bias voltage or
Jengwni Bethefieage Iof QrERY \Lorkaep eaafdgcd Wurdagegxtate, the

bst r.at at or. d .200

e | SO s eqnenb Tt SsabEy R AT 0% Slibetrate
dvizali tol d8gaeabesedfobivboselsagkacE rad0 sdecondnore and ¢ V
circuit electrodes 7 to be opposed to first circuit
ePectedtiedt 6ahavesbeahe FeMREHahpESpPEPAredot ogbPHer and 200°C
W%frbéf sem conductor substrate 2 to which the

pl'asha treatnent has been given. Then, as shown in

FI@24 8] thesslesegosdutypr ssbsshewre 2imndrld. the, a circuit

circuit nenber (3 are positioned and opposed sq that
RT3t OB MERSE FEchIRISLEBY aRBCP §é€6’H&tciera]ﬁﬁftr°des 7

el SCtfndes bzl FBt Chgdar Alcihalit | Medfi®ddd CYi thave been
adhesi ve menber 4 is placed between the sem conduct or

sibstedt eaZeandprerared cuitbgesiser 3vitlp [ 0d42] semiconductor

S equent | y, .as sho ar.rQ in F 3.t .
ABERER % B 20 BN e BEs pegn, given.
arthet eda HysROEVASLAGFIBE Senmthendisedigorfitetidamtsubsarete 2 and
the <circuit nmenber 3. The seni conductor substrate 2

AR t HECCR1 F CURTLRENBeRTS Eﬁ?lﬁéoé&ﬁeﬁéﬁ ﬁﬂﬂﬂquufo that the

g% eé.sﬂgcﬁe'%%b‘{\.@_rtzi I&Eé@@?ed@r anghg, g Cikekbhd  circuit
electrodes 7 are matched. At that time, the circuit
adhesive member 4 1is placed between the semiconductor
substrate 2 and the circuit member 3.

[0042] Subsequently, as shown by arrows in FIG. 3, the
semiconductor substrate 2 and the circuit wmember 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
method. For example, the circuit adhesive member 4 is
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
circuit member 3 are adhered by both heating and
pressurizing, or mere pressurizing. At that time, as shown

in PFIG. 1, the first circuit electrode & and the second

circuit electrode opposed each other may be electrically



provisionally attached to the sem conductor substrate

2 or the circuit nenber 3, and positioning of these

sem conduct or substrate 2 and circuit nmenber 3 nmay be
performed. Then the sem conducfor substrate 2 and the

30 circuit nenber 3 are adhereh4by bot h heating and

pressuri zing, or nmere pressurizing. At that tine, as

shown in FIG 1, the first circuit electrode 6 and
téensecond Infr chiet ebedtcbdweoppasedckagh SOt her hhg circuit
be. el ectricall connected by the conductive

14
ARG @?Thgfh%'circuit adhesi ve menber 4. [0043]

Ppsh41 pni nOp®& i & DEnSRYT 6eNAULE OfehiibShd@b€o? a8l@stirB®e 2 and
circuit nmenber 3 may be perforned using a mcroscope

okhe 5chRCirRgReneAtr § Appabst PST ISR Ao agel gfoscope or
POF! 1oL "HefiBL Sab?a%g;%%t.' V&1 nl1E HNRTRIH °6‘€gpos itioning
heat1 ng~an presstrizing ray be perforned per on

chapkas the eSErictdn@uct or Thbst adbeeRenddoeeer , Hfating and

possi bl e, | sinmultanequs bond%ng wi_ith pressure of . nmany n
T RSOt HRPe TBYef f¥tt i BB FOFMERhaREitng °ne chip ~as the

PE ARSI AN EYor Thegumddosk £ or 2 adheri pgybherheatir  possible,
resistant resin filmb5 and the circuit adhesive

nehel taneeesr bonging twiclprpseasurayedt itany schips would be

. | : b . hi
T N R
cidbentihdg tAGF hedth rpeessune iredire pieéser and the circuit

invention, a heating tenperature is _preferably 100C | ,
ARIRBBYES aMETIIC br IRFKELREhd Eor BEE pRH ylpggation 1s

Ofp PPc‘!%FPé‘d 200 @t D&Y oW AdGRIANG 1 HJ 18 LRip or multiple
preferably one second of nore and 5 mnutes or Tess,
20hapel. nore preferably 5 seconds or nore and 30

S or ,less. A pressure for bondin it essur .
ig&ﬁlgferab‘?‘?/ %%8 I\?‘élcglrscﬁ%}se hﬂdazﬁg:%\ﬁ%ag%rgf’g‘g%%%ar% Fowith
nBresPies eiabtye20redBatointent iand EHhdiarmy d@fSerature is

per unit area.
preferably 100°C or above and 260°C or below, and more

preferably 150°C or aboﬁe and 200°C or below. A heating
time is preferably one second or more and 5 minutes or less,
and more preferably 5 seconds or more and 30 seccnds 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

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, pp489-497 (1991) that functional groups such as amide

group (-NH-CO-) and amino group (-NH;) are generated by
nitrogen plasma treatment. This paper discloses that,

althocugh 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
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[ 0045] Concerning the adhesi on of the heat resistant

25 resin film5 and the circuit adhesive nenber 4, it

has been reported in Journal of IEICE (the Institute

of Electronics, Information afg Conmruni cat i on

Engi neers) Vol. J74-C- 11, pp489- 497 (1991)

that functional groups such as amde group (-NH CO)

and ami no group (-NH2) are generated by 30 nitrogen

pbasemat ceatmeent Thi sngapky di delldsest t bhet waltbhough plasma

an_adhesive force between p e nol.ecul es j.s
SRRanCBISED 1 Gint | SATSI ool B BURBLIS he patieRpigze, the
t £ 8BhndUb G A Qb i ﬂﬂhQﬁil\ée bapee SUSt@iPSeehP from the
the nitrogen 15 plasma treatnment iIs nerelg a hal f of

=

tPEESONE h 1oNensiasnsinge oR?@erﬁ%@C@ar%n adhered therein
t | teghpol gy di i ‘
t%%a o] 'm‘1%te 1??1858 S?f %tdh €380 g%é é&ﬁé?%@g 'fbrce is

I's differen préese i nventi on
sm@teképe fobj eclohg peradﬁeoédtthereln 5 are

pglgi de nDIecuIes anq&dp t he dhe3|ve force

I ‘kaot f of “atFol¥y NeYhpt ?60&611 %I}S‘?%tlon reaction
ogher ahl yaRews h@éamdrnssééwnbé@aeéhoehea%ﬁé group and
addi ti on reaction occur between the am de group and

am e FPRFYYr gEpURherhathehgve #vat dgaththr ef cfkerefoyy, it is
1&&%5@589@' & g at M‘eﬁ‘ the S%?m&%%ga%tc%r P“BE&%@E&% 2 on

ose surface has een nodi
phlass@ suebicenthasi Ngedhe mé@iﬁﬂ@@tlbpedgﬂvXE@ gelse plasma
to the surface of_ the heat resistant resjn f|In15 and
t‘h’ée%’F‘F%‘Ftu%aﬂ‘ésW@ afersEenkigned JHdsd @ash to the surface

P& £SEHE enand B@Qtlstaﬁw 9@%%0@113«5 DUHP HE ELFARLE adhesive
bet ween the am de group and the epoxy group. Thus the

onewlet dorameet b@ndedr ucttth ephasBnyget Ieeld ab@eti versasschemical

avi t.he hi resi stange and. reliahi

BNRE, B obPamREa. P RTeSh it hacgapre | Hid ' bhe epoxy
agih@lspveneslsugarthlée &eptuior c@rﬂn@wlw | ®€hreétit@® having the
even 20 under gh tenperature and high humdity ,
[@@mﬁ_lm%%swelﬁavh@gse fondteRork %%sﬁ%%stza%ﬁe and high

V\Pé’ffablllty is thereby obtained. In addition, the good
adhesiveness can be kept for a long period of time even
under high temperature and high humidity.

[Cc047] Even when the semiconductor substrate 2 on whose
surface the heat resistant resin film 5 and the first
circuit electrodes é have been formed and subjected to the
treatment with plasma is left stand for a long period of
time before the step of bonding with pressure and heat, the
bonding with the circuit adhegive member 4 with pressure
and heat is still possible. Therefore, the semiconductor
substrate 2 te which the plasma treatment has been
previously given can be stored and transported, and
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.
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surface the heat resistant resin film5 and the first

circuit electrodes 6 have been forned and subjected to

the treatnment with plasma is left stand for a | ong

period of 25 time before the s ep of bonding with

pressure and heat, the bonding with the circuit

adhesi ve nenber 4 with pressure and heat is stil

possi bl e. Therefore, the sem conductor substrate 2 to

who 2481 he plashhet peasrant inyentdem, phevisousiacgiofenthe heat
can_be_stored and transported, and 30.subsequently

B bR" 388 Ha o budl . £He WATiATY  Banrebriy the Pplasma

strestHERE HRWeVRL With StREekAraRIRd BRI a4y tBe form the
plasma treatment again with nitrogen or anmonia and
hEanehicra bagnawe f shiph| @iyl it bée wHikFoveament of the
[ ; pre [ ventd qn, e of. ¢t h ‘
eareeiyint el I Aoyl T et PUERER "or Pepeving a
ptastamihsead neat telreraetidd av datéheonatedgdnyvieasechdasmproving

to formthe fupctional grouyp i¢gh contributes to . :

P SbERER OBt EhRe S8 ARRES Ao TS PaR AL EH T (ipein £ilm 5
g;slw@r_as Of ré LRV i £ 16 ORRINIAY edampt t @r gand 8xygen or an
eteriorated |layer and inproving roughness on the

sexyace/ ofrboe Hesrafdsiostiset mexed SEEm™RY pragegformed in

t1gal pEOL WS h%ﬁ%mtt?r%ratgn%%ft S %weﬂig%oggnm?ased gas of
oxygen/ carbon telrafluoride mXed gas nay be” perTorned

| thd O padidnon ineeha ofr.eat Meng  shildselient plasma treatment
ni t rogen- based %gs of the gresent i nvention., The

s¥bsRquBft "pFae nt'F@ﬁ?F}eﬁta Gkt Fheh PHREF Uy RRlekPn may be
gﬁér?érﬁgﬁl%%%%?Hﬁdd@ﬁ?“b?ndﬁ@bJﬂ%iﬁ&&ﬂﬂﬁnEgor gPe purpose

conti nuously or discontinuously for the purpose .

i of r dehggiotypci rsubst i suwhssiti widrect effetod venpiowi dAgpriering the
15..adhesi veness. ihportant thing for this procedur .
i%dh?ﬁ%Ye?%%sfinaﬁﬂplla FrTat FHESf (PR ChIE procdure is
sea €ongret OF indlbstillaleta? kefeitendiandidcl) WHé tdemiconductor
circuit menber 3 wth pressure is perforned, using_the

PP BEERt Badedafre [PORII NE EMESH IR @jrcuit member 3 with

pressure is performed using the nitrogen-based gas.
[0049] (Embodiment 2)

FIG. 4 is a schematic sectional wview of the circuit
connection structure according to Embodiment 2 o¢f 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

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

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

and many first circuit electrodes, e.g., gold electrodes
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20 FIG 4 is a schematic sectional view of the circuit
connection structure according to Enbodi nent 2 of the

present invention. |In Enbodi nent 2, the non-conductive

film (NCF) is used as the ci rcu;t adhesi ve nenber 4.

As to other materials and methbd, the same ones as in

Enbodi nent 25 1 are applicable. Thus, over | apped
descriptions are omtted. [0050] In FIG 4, the

Gire uiffommthe cthieoecsgt.r uct MeaYi sseconﬁoseblrtbvit electrodes 7

TG o S u b P At 51 SCURE ERGCERPRBPL Sa0 urgdiey on the

The fddcuhd ahesi veuenhetbdr cont ai ns no  conductive
particle. The sem conductor substrate 2 conprises the

hetSFlesi stBie rassiieqqua® Hn Sstaiateace, 28fd %%y circuit
frhéﬁ f'icét'%%] ghAGLE @ﬁroﬁgonéhgmcqr%ltﬁ R e member 4.

are tornmed er eon. ny se Circuit el éctrodes
ORiposefth tsr t hei Faduist o Yeh tods ec&rcaieis G lex e daromedl circuit

on t he rface of the circuit Th
Seglrﬁ utor su%?rateelézz%‘lFJFJCFBt Ci rc&‘flnle %%en%f gutually

dshher ey Ehkeégmkﬂ he eheseli Fiadhed Mauymeledtrode 6 and
The first circuit electrode 6 and the second circuit

cderrddeircarid epéectredpl y7 camecbed dy bummasugh as gold
d L Cuj .
012%%1%&@ éé%fr&.? II; %J J%.I ncg%/r%gbénggﬁ.% Su%% Q\rhose tip

second Circdi
goddl déerel @t r ode, as vveII as a solder or a bonding

Wi re whose tip has been cu [ 0052 ubsequent |y, the
R for PHORRRWSRE te EF%UI$EE%ﬂ§eCﬁ sPF%éFGFQg the

18 const | %h%c%sio(i‘ﬁssl':‘r@@@uréb% Wdrlsthe yescr !aQed:lescrlbed

15 As shown in FIG .2, the sem conductor substrate 2
tabowmlmhllﬁeepﬂmw¢®at ment has been given in the

gagﬁ xgannﬁowgsfﬁ]£?EPQ£peghe1§g%£éo ddé£§%”guﬂEE?SEe 2 to
which the plasma treatment has been given in the same
mannery 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
prepared. Then, as shown in FIG 5, the semiconductor
substrate 2 and the circuit membexr 3 are positioned in an
opposed manner go that the first circuit electrodes 6 and
the second circuit electrodes 7 are matched. At that time,
the circuit adhesive member 4 is placed between the
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
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
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surface many second circuit electrodes 7 to be opposed

to the first circuit electrodes 6 have been forned

are 20 prepared. Then, as shown in FIG 5, the

sem conductor substrate 2 and the circuit menber 3

are positioned in an opposed nner so that the first
circuit electrodes 6 and the second circuit

el ectrodes 7 are matched. At that tinme, the circuit

adlessi medeenber and s ghacesedmdwearnitdeit 25lectrodes 7 are

sem conductor substrate 2 and the circujt nber 3

O S0 ETRSE S SH ORI By LY r GURC AL He, 8Ch pgother

sen corgiuet apapubsit atfs 2 sk {dee CitSUidrdmher hér &circuit
bonded with pressure with sandw ching the circuit

afER Gl omentRruRt ute s Béhdi Wgiwiht h pRBssuk@eRay baee  good
e in,30 th ’ i o '

SR [ehade ot "8, 120, TRANEI 05 ' C1f0 DRI gty Hhe huon

ttheempee 1otk e namd el i gh alnemidechani cal |y adhered by

pressing the sem conductor substrate 2 and the

circuit nenber 3, and the first circuit 18 el ectrodes

Gabide second circuit electrodes 7 are

el ectrically connected by directly contacting each

aftA¥er . THike wayesienti sipesrt e walgr dekRicworge specifically

C&é%é&%gbeé"ﬂ@?%i %tﬁ S, I B i Ega&gi‘{eée%&d‘ Neomparative
goo adhésiveness for ‘a long périod o I'me even
uxckeip T de, hi githet epfpeseattir e rachthiogh benmimbt y.limited by the

EXAVMPLES [0054]_ The present invention wll be nore
S P | 5Xamipl @Rscri bed bel ow with reference to

s an §gm@ﬁéai've Exanpl es. The present
invent?on igEnot Iiniled by the follow ng Exanples.

[ 0055] (SEvamsiss.sl) Expmpdent heksi s PEepaylagipn of  polyimide
Preparation_ of g | yimde 15 precursor varnish In a :
fRUT = hetked 3epaTabl e flask equi pped with a

In a four-necked geparable flask equipped with a
thermometer, a stirring device, a cocling 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-
2-pyrrolidone., Then 31.02 g (0.1 mel) 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.

[c056] The resulting polyimide precursor was diluted

with an N-methyl-2-pyrrolidone solution containing v-
aminopropyltriethbxysilane 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
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
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thernoneter, a stirring device, a cooling tube and a

nitrogen introducing tube, 20.02 g (0.1 nol) of 4,4 -

di am nodi phenyl ether was dissolved in 289.2 g of

N- et hyl 20 2-pyrrolidone. Theg 31.02 g (0.1 nol) of

pyronel litic dianhydride was dded thereto, and the

m xture was stirred at roomtenperature for 6 hours.
Subsequently, a viscosity was adjusted, to yield 15%
byesengliti lof cdtsalngddride Synebesser Exampileh.l 268 0§p6h-coated
The resyltin pol¥in1de§pr cursor was diluted wthan .
NP Hretthy P- 206§ rot 1 HoWe  $61NT5 oft®cdht §Fﬁ‘ilﬁ§’“§‘-uc ot substrate.
anhaoprepymkhteth@xy Sed@npaat gldehy tweirahb 08l & iVétplate at
to the resin, to yield 13% by weight of the polyimde

pt2el? stwr Zavimstes whnh webng herdiffisdrdfwrnhce under the

pressure through a 30 Tefl on (registered trade name)
fRIEEPSRBVRARGCEPHEESSr 88, 208°Cyferd3Pheipergpnpad 350°C for 60

PRESUERRT Y8053 LOSSTILU BLeperalLon,of 4 By msas

reg) stah A8vingshnfilhmpbtahBed bf Sypkhesi s Exanpl e
1 was spin-coated on a 5-inch silicon wafer as a
seMPedhduct 621 sEbaemat ereatmentr eat ment with heat was

i ven +her 210,00 ANALRLALE UpelINCS O\ PHMWIOSe polyimide

and usi ng a usron rurnace under rogen

at@psphane s 2096aten A oA nwiesoged 380G fostdD flow of 25
m nutes, to yield a silicon substrate (X) with a

pot ynimdee @) filprersiye 2ff il (6 cRRdssatof higlm frequency

LobSerars PR e Bh Rl Dol d T 4ty Big, GoE- 1120 sheet-
tfead eghlwsia et clopmyn apparbeusl dupl odd 2brofc/Niiphdre Shinku

at a pressure of 10 Pa and_at high frequenc el ectrig¢
ﬁ%hk?g%? oK W f of g n¥%%?%%1@@ir&}k%ﬁQQ1f%%§ﬁ€@Fﬁ with the

gﬁs%%%@fgﬁahit%ﬁwrﬂm SHEPbGE] H19om RRAN cut into 1
inku Gjutsu K K The resulting Silicon substrate
wimhsghares 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
molecular weight epoxy resin) AC-8408 supplied from Hitachi
Chemical Co., Ltd. was cut to yvield a tape-shaped member
having a width of 2 mm.
[0060] [5] Bonding with pressure
Ag an upper layer chip for evaluating the adhesiveness,

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 pm on two
longitudinal sides of the sgubstrate was prepared. The ACF
material AC-8408 was sandwiched with this upper layer chip
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
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into 1 cmsquares by a dicer wwth a dianond cutter to

obtain | ower |ayer chips for evaluating the

adhesi veness. [0059] [4] Circu'& adhesi ve nenber An

ACF material containing phenoxé resin (high 20

nol ecul ar wei ght epoxy resin) AC- 8408 supplied from

Hi tachi Chemical Co., Ltd. was cut to yield a

t apet shapeHemeebed ngha\empeg ra teirédt fatof1e0omn ddded] §E]MPa per
Bondi ng with pressure As an upper |ayer chip for _

eval @ht FrE RIS REsFentss Yiels aan| ¢lamty osfe gsemiconductor

Skl b a 0 having a thickness of
o e e R ReEe 1 6. “gol d
el[@esitbdes éa&thEwavuagisdf nt and a hei ght of 20 mon

The AR e T Lk S i o CRER e | RRGetrate  for

UpREr elrayeat £8hPwd8 Labjadhes tenes pravaduad i edbladel tester at
the aforenentioned | ower |ayer chip treated with the

ni2iWhenapl &sretm Thedbaertdi hyo s whbh fwes8dr erand hbaurs.  The
for 10 seconds was performed, by 20 setting the
E5E TG Lepdiaf UPSTIO-TE00, PHnd 21 S8 MSTpe PPy Eoget ner

I rqde. area, W n.el ec m Ly £t 30
gﬁgg%rggeu%g?%?ﬁé%%f%ﬁﬁgf?éﬁf ?Ogg%%g[ F Val dation 5 -
Toecords| t ipey Rirecingpde steaondyuctarasmbstr ateifgor DAGE 4000
t he eval uati on was subj pressure, cooke

ected tqo a .
(HMeh bl -BYTPISEC BANGEARLATNG SPT10CYTRAT RS 24 0 4gadhesion

hotfSngdRean8Val WRldtahieoPeRd P MedThYE RE@1RE (& shown in
sanple"together wth an untreated sanple on a stage
ataPboClanpgedfierr Bdthotdecoraiylyserebr fheg untreated sample

SLESLOTGHLERLE UL BSEE 4000 Wit purpose
dests2rti on{pRdepldhe)results are shown in Table 1
t?gft?§§n3ﬁégiéh§xéﬁé?ét§)OgréggrgggéﬁaE%dpgﬁggkﬁde
precursor varnish |

In a four-necked separable flask equipped with a
thermometer, a stifring device, a cooling tube and a
nitrogen introducing tube, 18.02 g (0.09 mol) of 4,4;—
diaminodiphenyl ether and 2.49 g (0.01 mel) 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
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 nahe) filter having 1 pm pores, to
yield 15% by weight of a polyimide precursor varnish.
[0063] [2] Preparation of polyimide film |

The polyimide precursor varnish as the heat resistant
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in the pressure cooker test. 15 [0062] (Exanple 2) [1]

(Synt hesi s Exanple 2) Preparation of polyimde

precursor varnish In a four-necked separable flask

equi pped with a thernoneter, a_ stirring device, a

cooling tube and a 20 nitrogealintroducing t ube,

18.02 g (0.09 nol) of 4,4" diam nodi phenyl ether and

2.49 g (0.01 not) of 1, 3-bis(3-

anesbpr dpy) dhthihddet imneyhyhdss&l Exangleere was spin-coated
dissolv%d,in 270, 0 of @rneth I-2-pyrro|%g?ne.
Fof't Ker 6188y $BL H3°1 niidt &5 ﬁgr&mﬁrawpe MEhRFdr Fggstrate.

afiHe 20rB0cBeh®. QA tWINe @8 ?iven_theretp on a hotplate at
3,3 ,4,4" -bi phenyl tetracarboxyTic di anhydride were

atgletC fideretmm mansk | hendn xé e sadisfusied fbrnaos under the
tenperature for 6 hours. Subsequently, the viscositX
wastadgest adnognberehatn2RONE efoms3 Puninetesi pndaBe@’C for 60

' .h h the, Tefl i st d .trad _—
G BHF U D ADEscT8T LSS Y08 ponyimice
wep ght 5 o ﬁa@?hyiﬁiEﬁlﬁrgﬁyFﬁﬁés¥aéﬂi§hpm[0063] [ 2]

Preparation of polyimde film The polyi m de precursor
viP964h as (Bt RéagmemeSrsabomenRl resin film obtained

in S ' mle 2.w i n- d . 5-inch .
11 boh e EP AL TBSS B dom A et r W VA oFE polyimide
L@At RNk, Widd) BEBL-Y8S (JivehiNeLalo 98 3 hodphat @18k of 25

OC for 2 mnutes, and using a diTtusion furnace
undéminhee5 ati t rogere sgunmns plodr el at F200&nforat30 hiiighut £sequency

350C f 60 mi nut t ield ilicy t
(5=SFEHC aOBUFg1 RS0, B SH 1 IS & 9178 (PPRIELS sheet-
of e5d Mp 1864 e M 1M aspBatr-bkeakMRilpdieed esubil mfp on Shinku
silicon substrate ( wth the polyimde 10 (R film

viegsigkeat dbl Kvi t h Bher ogesubiindt ctialigemwsposggate with the
SR LA RS R  h B a B DR R Ol o
stieed- 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 sgupplied from Hitachi
Chemical Co., Ltd. having a width of 2 was used in the same
manner as in Example 1.
[ooBeE] [5] Bonding with pressure
In the similar manner to Example 1, the ACF material
AC-8408 was sandwiched between the IC chip for the
evaluation as the wupper 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
temperature at 160°C and at 50 MPa per total electrode area,
to vyield an electrode semiconductor substrate for the

evaluation.
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feed plasma etching apparatus supplied from N ppon
Shinku G jutsu K K. The resulting silicon substrate
with the 15 polyinmide filmtreated with the nitrogen
plasma was cut into 1 cm squares by a dicer with a
di amond cutter to obtain | owef? | ayer chips for
eval uati ng the adhesiveness. [0065] [4] Circuit
adhesi ve nenber The ACF material mm AC- 8408 supplied
fiopeHri t achile] 2BvEheaidah Co., Ltd. havi ng a vvi dt h of
2 vvas sed. in the_sane manner_ as in Exa {7096%
%r % uavion wag

[5] BohBi hgSweeRlpAks IFRESH tt%eE}%arr?H]tear 'rm
Eﬁéﬁﬁb?m@d the Mcﬂ?é ethal refG1840%3 Veresarshd chefliconductor

between the I'C chip for the 25 evaluation as the
upplestrayer & p ther evaluatipg ttegathesi wirdss aanduntreated
the a orenen%ﬁ?ned silicon substrate with

pBRYP T délf I PRESEYE A SPUSHh 1GRFH t?%g%t%lrﬁ'aséﬁa ggatm and

the howar fmyehsrchis. odhesbopding yhdhcBReasYRLE aKk adhe51on
heat was then performed for 10 seconds by setfing the

heatengt BO ahenmedreat de €t alciHOC aodeatat5@ ddPa payircotBAGE 4000
eleit[ode area, tq yield an el ectrode sem conductor

it aPerPoret RendeGsFE4ti on. 22 [0067] [6]

Eygbeaiion kixhhgiai gyl ar manner to Exanple 1, the
eval uation was perforned by placing the resultlng

el &ttt r G tgws vonBurempl e sybstRezmafadriarhe odv gpokybenzoxazole
iﬁgg her V\nthran ntreated 5 sanple in the pressure
FrYRst &FTatS121C, at 2 atmand at 100% RH for 24

OSyABhB@ﬂéSoﬂ”ﬁo@?ﬁ@ﬂkbﬁgzbm@ pebesiebr strength and
t he destructi on node at 260C usi ng DAGE 4000
Mul ti - PRir fos@- Boddit&st ef lapbosaippeshpyetB) alosfiyrer and a

@Mé‘h'ﬂ&ﬁét?eﬁxa%' 9 3 Phepgianbey Ue PP!YPERTOXPZOkE1 diphenyl

preecur sor var ni
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
30 minutes, to yield a dichloride solution of 4,4'-
dicarboxyldiphenyl ether.

f0069] 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
placed. Then 37.0 g (0.10 mol) of 2,2-bis(3-amino-4-
hydroxyphenyl)-1,1,1,3,3,3-hexaflucropropane was added,
stirred and dissolved. Then 26.6 g of pyridine wag added

thereto, and this solution was cooled. With Xkeeping the
temperature at 0 to 10°C, a solution of 1,4-
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
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Synt hesi s of pol ybenzoxazole precursor In a 0.5 liter

flask equi pped with a stirrer and a thernoneter, 21.7

g (0.084 nol) of 4,4 -dicarboxyl di phenyl 15 ether and

125.0 g of N-nethyl pyrrolidone yer e pl aced. The fl ask

was cooled to 0C, and 20.0 g (5.168 nmol ) of thionyl

chl ori de was added dropwi se with keeping a reaction
tenperature at 10C or below. After conpleting addition

obf whitemyl chl prieddpittheerivaar eobdsctedy r edsited, and dried
aroynd 10C for 20 30 minutes, tg yield a dichloride
sBP§?Fonr%@uﬂ?4' PrEfRaFpoxdt diPhény£ost hewo [dewg) | ko yield
a = arabl e flask equi pped with a
t%é?%%ﬁg?é$§gg§ggfrring device, a cooling tube and a

nieedgen i ntbodugi od tollee,afifiengpritfioned polyhydroxyamide was
r’;%??tsaﬂrgyzrn%: ;fgngnvg\ﬁfpéSagl ?\Tc-%de'th-g' e_r12 -:giroro i(doo'nle0 golution

h “1. - 3=k . .
e HEE A g inaprdeyL P IGYALRIENRPINE M | by welone
wasladied tbhéehet aesdmnd hald Hewol Wliismowas] conb@dthdV tdsulting

k [ th t t t . 0.to 10C, a solution of

159V S0PGR 0 A x J Oy RO E AN B HPTF T Sind RN the Teflon
d ! ' Py t [ .

o PRULEELUE (Edqe TR FA eV BAG UL Bh Mikes, to yield

stvbutbpnwabshpoofed polgbehnkexazdde prewarebr Aarnish.
ptﬁﬁigjtate s_col |l ected, washed, and dried under
r

presstif ePREPABRLIGE PhoPRAyEenEE*prelg film
polyhyﬂﬁgxyﬁaiﬁsenégﬁzg$1é5-Qfscﬁé?%992@£9ﬁ§§§nté@neéhe heat

pol yhydroxyanmi de was 5 dissol ved 22.5 g of an
Nt fyant- pasigl | Bohe obitgtined im Wyndhesis Example 3 was

y-.am n ltriefhexysilane at 1% by meight _relative

PP PRERY e Bean THLE T Vot nd e reBuf | Pt Sonductor
sobbist oAt #psahdl that ededthbnpr a8l eddty augh dheen thereto on
Teflon (registered trade nane) filter having 1 pm

por betpilety ettd 120°A0%oly einghutes, a uul ybehnoxazofef fusion

precur sor varni sh. ,
furnace under the nitrogen atmosphere at 200°C for 30

minutes and. 320°C for 60 minutes, to vyield a silicon
substrate (Z) with a polybenzoxazole (y) film having a film

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

The resulting sgilicon  substrate (Z) with the
polybenzoxazole (y} film was treated with nitrogen at a
total flow of 25 ce/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 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.
[00731 [4] Circuit adhesive member

The ACF material AC-8408 supplied from Hitachi
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[0071] [2] Preparation of polybenzoxazole film The

pol ybenzoxazol e precursor varnish as the heat

resistant resin filmobtained in Synthesis Exanple 3

was spin-coated on a 5-inch silicon wafer as a

sem conductor 15 substrate, an 4the treatment with

heat was given thereto on a hotplate at 120C for 2

m nutes, and using a diffusion furnace under the
nfhevgealaCepsphidre adtaeOE sowidth mihu2 esmamds320@d in the

fgamg ni_nut es EI|ICOH substrate (Z) with
a"po y%%ﬁ98§aﬁglén(éfappﬂﬁm aving a film 20 thickness
ofob7a1 [0078] B8hdPhaswmthr E@bgau&eThe resul ting

silicon substrate (2Z) with t pol ybenzoxazol e (y)
filmwa8 theatshnigah WPPP@EeﬁOatE}éﬁmHlﬁ al f|t«bw &C&smaterlal

CRE-DRYEE & qﬁﬁgr h 2 cy.

electr?c pohgr s E%%r%g é%es ﬁglng csE-F110 the

streatudieednpl asmat:lm chipggaxapﬂmyatrus chuppl fed feoaluating the
ilicon

N ppon. Shinku G jutsu K The resu

CRBBERTEREEE Rl Bl AR ARG b AL LGP S BuRstrate ()
ntié@@@@ RH RSB havagi €Hb éﬁtﬁlﬁﬁﬁ@féwaﬁﬁ§ hbw@ﬁnfé¥er chip.
wth a dianond cutter 30 to obtain | ower |ayer chips

f%@l%vﬁpﬂﬁﬁﬂﬁgtﬂﬁé ddve fHandrb switlh OpreEspae emmknhqat for 10
adhe5|¥e ge g Agg terlal AC- 8408 supplied f

H T2tk s 28y Ef ﬁil88| Pt FATRP LR W FAbr1607m and at
vas wged bart h@oté?”’él@'ﬂﬁdésakgaaaﬂ@l §ik1d 0844l electrode
[5] Bonding with pressure In the simlar manner to

Ex@hipfenductpe $@Fsﬁ§@§ﬁlépr shaCe84b8ataensandwi ched
b ¢ yeen theféf:ﬁbé Eoﬁhe eval uation as the upper

yer chi eva the adhesiveness and the

af or enmnttbeedmanaeomaanbst ttat Exafpld rieattgtk etdl ddeion was

nitr sma _as the | ower chip Thi s
el LB ReiE 08§ ReBRLE S0P0 Shiertbse resmigonductor

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-
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 um obtained in Example 1 was
used as the lower layer 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
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
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10 seconds by setting the heating tenperature at 160C,
and at 50 MPa per total electrode area, to yield an
el ectrode sem conductor substrate for the evaluation.
[0075] [6] Evaluation In the sipgilar manner to Exanpl e
1, the evaluation was 15 perfBFnEd by pl acing the
resulting el ectrode sem conductor substrate for the
eval uation together with an untreated sanple in the
peewsappduobkear stbstertat fo21€heakvalabmisand at 10096
RH 24 or. _48_hours_and conparing the adhesion
sJPézggh ané69h§V8;§FF68Pion node usi ng DAGE 4000

Mul ti - 1R0tper Rase 1BeN@H=eSiea! -t ol dgSIe 15, B SEPMMUAPion was
Table 1. [0076] (Conparative Exanple 1) [5] Bonding
WPERIpFESSuY THeaaing cbhesuesudatag Xglestrpdeesemiconductor

DB g (oo ome NayTRag byl IARIEARESS oo ncrences

Chapphet hauthel Yrkgsihie RIRME: ttaddende TPEd C LN P atm and
for the evaluation was used as the upper chip for .
edal dAOPNRH héoxdRdsi ¥%né§s hamus taed ACPmpagiagi dthe adhesion

u j e r ' i _Cheni.cal . ,
ﬁ%x?%ﬁggﬁw 9, g?éz%ﬁ#m%%g}s"éld figug ) vl s#’%@Ef i40R0 Muled-
Thisp838echostiteatesn wakebosdeltw bhbepebswtr e namdpheats .

for 10. seconds by setting the heating tenperature at
12%%385nd a?CO@@a ElE@rE%EWHﬂeePéctrode area, to

yie] dpagsglecte9dgeRP sem conductor substrate for the
eval uation. [0077] [6] Evaluation In the simlar

mannerThe Exddpbe bubsteaaeal (Kt i whthashepedflgimddy(a) film
placing the resulting el ectrode sem conductor 5
ssingt @ florlm hehéeahgasi @f t bgtmherbtiinedinin Examplel was

SELEEPLES AR Sl Qb BT ESBH © YKL Pl cBlmigce e
conpasung bbeladhasi aix Bigengtbgastci/heldestiuCtd®Ner of 400
W%defg%ing Eﬁfﬁhgggo &giéé_ PC101A oxygen plasma apparatus
supplied _from Yamate Chemical Industry Co., Ltd. The
resulting silicon substrate with the polyimide film treated
with the oxygen plasma was cut into 1 cm sguares by a dicer
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 wsilicon
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
heating temperature at 160°C, and at 50 MPa per total

electrode area, to vyield an electrode semiconductor

substrate for the evaluation.
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pur pose Bondtester. The results are shown in Table 1.
10 [0078] (Conparative Exanple 2) [3] Plasm
treatment The silicon substrate (X) with the polyimde
(a) film having a filmthickness of 5 mobtained in
Exanplel was treated with oxyfen at total flow of 100
cc/mnute at a 15 pressure of 100 Pa at high frequency
el ectric power of 400 Wfor 2 mnutes using PCLO1lA
ox§ygenl pl asht) appalatasonsuppl i ed from Yamat o Cheni ca

I ndust ., Ltd. _The__resulti silicaon substr at .

W th (RS BOFyPHNGLaF FRTTFEatet ERATHS fo ijehve uation vas
pbesidrmes eyt pIHding CHhEquakes thngd diddradl Weéhi 8onductor
di anond cutter to obtain_|ower |ayer chips for

eVaPBRYRRY tHRr adhesi $¥ALY3L1PBOTYI¢BIeBoMitly At huntreated

pressure.The. | C chip for the eval uation d as
DRETEDBei™ FATeP EREs Fo s SARIAT T T R abfbarvatioss, 3tn and
The sibiscaty 28rsulstsat 8s( RourLaded Wbk akﬂﬁagﬁﬁﬁﬁnadhesion

pl asma was used as the |ower |ayer chip. The A ,
nak 6¢1af h AergoBhe uslsistad cHicsm PPéac msiOsenPRGE @900 Multi-

[ j of u e.ad hye
FHEoplay, 20: 0 0L0, O nR TG 880, BROLA ACAEBLLE:
héat8ibr 10(GempadstbyesBkbimpget B2 30 heating
tfgﬁergture at 160C, and at 50 MPa per total
el 2tt T 038R, B522EB%YFel d an el ectrode seni conduct or

substrahe fesulibengvakuatben sudbt Aa8@80(x)[ Glith the polyimide
Evaluation In the Simlar manner to Exanple 1, the

eV@l uatiionwass tyeertfead nedtlbymptAghag tiheaféswtiideg at a total
e%ectrode sem conductor substrate for the eval uation
t

HRY heétt width &F/MHFMESt e@ts RapTessire heprddsufg at high
COPkQhchopt 8T et r1lEowdl %fatmdc;]mﬁ_ £8t %OQA’{%FL%HJSW%%Q CSE-

or 48 hours and conparing the adhesion strength an
thel @esshert i Dpedodel azhag ENGELAQOCaRtatus supplied from
Nippon Shinku Gijutsu K.K. The resulting silicon substrate
with the polyimide film treated with methane tetrafluoride
plasma was cut inte 1 com sqguares by a dicer with a diamond
cutter to obtain lower layer chips for evaluating the
adhesiveness.
[0082} [S] 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
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
electrode area, to vyield an electrode semiconductor
substrate for the evaluation.

[0083] [6] Evaluation
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pur pose Bondtester. The results are shown in Table 1.

[0081] (Conparative Exanple 3) 10 [3] Plasm

treatment The resulting silicon substrate (X) with the
polyimde (a) filmwas treatag wi t h net hane

tetrafluoride at a total flow?df 25 cc/minute at a

pressure of 10 Pa at high frequency electric power of

100 Wfor 2 mnutes using CSE 15 1110 sheet-feed

pl asmalst thengiapparamesinsuppld dkdmmie N pplosm Shahkation was

Gjutsu K.K. The result] silicon substrate .with the
BEVERFRE A1 ASR I BTN ZREPAAES G115 RS ceems dSnductor
psassBrwes Citr i Mhe le¢HN GgYABAS BygerHéeerwiMH had untreated

dianond cutter to obtain lower |ayer chips for
evarpaei Ay the p2@ssdivesiccarkess.tg0082]af 512 Bhdialg 2 atm and

W th_pres e.The | C chip_for the evaluation,was ysed .
a%ttﬁgo p§§% fpgyét éﬁ?pEPO%Q¥EﬁLﬁﬁ ngClRar1ng the “adhesion
agbeshyenesnhd ThReSiddstOMictiWhst hode WOirdd ephed Wddd Multi-
the nethane tetrafluoride plasm 25 was used as the

| BYEPCOFayRBPREREBLeThe AlDE KEGSULEEI 2AE- 810N dnppePdg 1.
fron]F%ﬁécgésgygﬁ18§|EEQ:evﬁ?gﬁtEé%hngnatﬂ%dg?oggme%tioned
nm was used as the adhesive f1Im i S constirtution
wasampbadet wot B pndsSumpaaadiheaExboplél secondsalrg

setiin? t he heﬁting,tenge ature at 160C and at 50 MPa

per 1ot vVabY eFBRYTobR 4PBAS to yield an el ectrode

sem conductor substrate for the evaluation. [0083]

[6] Evaluation 27 In the simlar manner to Exanple 1,

the eval uation was perfornmed by placing the resulting

el ectrode sem conductor substrate for the eval uation
together with an untreated sanple in the pressure

cooker tester at 121C, at 2 atmand 5 at 100% RH f or

24 or 48 hours and conparing the adhesion strength

and the destruction node using DAGE 4000 Mul ti -



pur pose Bondtester.
The results of the eval uati ons

The results are shown
in the af orenenti oned

in Table 1.

Exanples 1 to 3 and Conparative Exanples 1 to 3 are 10
collectively shown in Table 1. 28 00 841 Table 1

Initial

at placing at
RHRNV NUN
ulees4lm4 NN NNN1 Ex. I

3.7 Cohesion 4.4 Cohesion

e
f ?sgl?ggf ailure

val ue 24 hours after 488hours after
121C and at 121C and at
umNuuNOY O1 O wNWOUOUDO
Polyim de Nitrogen 3.5

pl aci ng

100% RH 1pp00%

(a) 100 failure

of ACF of ACF of ACF Ex.2 Polyimde

Ni t rpgen B. 5 CONepi on 4. pribiaCShide P240ndett ez b 128 Iurs after
100 failufe failufe failre of ACH @kciACk: of AlkciEx 28
Pol ypbenz-| Nitrogep 4.1 Cphesion 3.9 GéWesiien 3| B1°C and at
Cohejsi on | oxazol e| 100 f aj-lurefailup@¥ BE| ureo | X094 Rt
ACF pbf ACF of ACF &rrp. Pal yl mide Unz 3L 7 Cohepigon|1. 1
Inter- 0.D Idter- o (ag‘trgated §I| gefacg*l r’é
facifal of vACF de] gni - dplsan) “nati ohtnat fon  betweerf:
bet ween PE*, and PB* *ACFSACF @ 3 ® 3
w § o o~ § | & § | & 8 b
o & o - 8 o g - 3
éﬂ [ é % @l o eal| o T |0
1] ~ ] b2 0
8d |29 |HE|Z 52| 4 92| &
Ex.1 Polyimide | Witrogen | 3.5 | Cchesion | 3.7 | Cohesion | 4.4 Cchesion
(o) 100 tailure failure failure
of ACF of ACF of ACF
Ex.2 Polyimide | Nitrogen | 4.5 | Cohesion | 4.5 | Cohesion | 4.6 Cchesicn
(B} 100 failure failure failure
of ACF of ACF of ACF
Ex.3 Polybenz- | Nitrogen [ 4.1 | Cohesion | 3.9 | Cohesicn | 3.9 Cchesion
oxazole 100 failure failure failure
(v) of ACF of ACF of ACF
Comp. | Polyimide | Un- 3.7 | Cohesion J 1.1 | Inter- 0.0 Inter-
Ex.1 ™) treated failure facial facial
of ACF delami- delami-
nation nation
between between
PI* and PI* and
ACF ACF
Comp. | Polyimide | Oxygen 5.8 | Cohesion | 2.3 | Inter-- 1.6 Inter-
Ex.2 (o) 100 failure facial facial
of ACF delami- delami-
nation nation
between between
PI* and PI* and
ACFEF ALF
Comp, | Polyimide | Methane | 3.5 | Cohesion| 1.3 |} Inter- 0.0 Inter-
Bx.3 (o) tetra- failure | - facial facial
fluoride of ACF delami- delami-
100 nation nation
between between
PI* and PI* and
ACF ACF
PI*: Polyimide (o)
5 [0085] As ie evident from Tabkle 1, gimilar levels of the
adhesion strength to the initial wvalues were kept after
placing the electrode semiconductor substrate for the

evaluation in the pressure cooker tester for 24 hours or 48

hours in Examplegs 1 to 3. The destruction mode in the

10 evaluation of the adhesion strength was the destruction of
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Conmp. Polyim de oxygen 5.8 Cohesion 2.3 Inter- 1.6

Inter- Ex.2 (a) 100 failure facial facial of ACF

del am - delam nation nation between between Pl* and

Pl* and ACF ACF Conp. Polyim g Met hane 3.5 Cohesi on

1.3 Inter- 0.0 Inter- Ex.3 (( tetra- failure facial

facial fluoride of ACF del am - delam - 100 nation

nati on between between PlI* and PI* and ACF ACF PIl*:

RlYi ittke)lf) 2rjd008bk Asdhsséonddrtwesmn P eahd the heat

simlar_levels of t adhesi gn _strength tp, the
T aug) R, Rt B Lk o g nEnBI eRoPEEREY.  the
sefiheonchiCEereaybht Malee fafatieol LvatdateanafieNglacing the

pressure _cooker tester for 24 hours or 48 hours in .
Exbpreda gemaconfechest pybstsatRoder themeviguation in the
ion a Lan engt,h e ' ;
Rl o7 Bhokaf SLHEtREL FPEohy" MBurg Car 48 hours in
beveena tACFe afdatipd elseal toesi.st adn rgws ndéstmshson mode in

kept. On.the.contrar t he,, adhesi on _strength.was . .
"ot REBLYSFéaoctt b bEr NRHYRP ( Rerousbhts 66 delamination
SHn %%du%eérfa@ét r@ér?‘*éé}{ ;13%2 ¥ilgdat 'ng‘ idhd PP occurred
pressure cooker tester tor 2 urs or hours I n
Gonparat the Exheplien fatidule bf ROF desturrcetd.on TheElsefore, it

' t | uat.i f th d [ t th, th
dBt5nP Rt SRUMn SR (SHr s BURRBLARBFJFREAE cap be kept
afh AGE ocsit r 8k rD6d or &f t hej gohesh onc i | & Lo @ft Alfonnection

occurred. Therefore, it 10 has been found that the
e g cloes i ©h She cpyederbiniBEeRepen -

INDUSTRIAL APPLICABILITY

[008s8] 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 various small

semiconductor products, and particularly suitable for

‘.
vehicle-mounted semiconductor products and vehicle-mounted

liquid 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

the high reliability is obtained.
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for a long period of tinme in the circuit connection
structure of the present invention. | NDUSTRI AL
APPLI CABI LI TY 15 [00861 As in the above, the circuit
connection structure and the pethod for producing the
sane and the semiconductor subBStrate for the circuit
connection structure according to the present
invention are useful for various small sem conductor
products, and particularly soLaamse for 20

vehi cl e- nount ed sem conductor products and

vehi cl e-nounted |iquid crystal displays used under

the hi ghpbepper aldy & fﬁ@hcﬂﬁ?hah%q&@hﬁfIﬁﬁﬁﬂéﬁiféﬁfstructure

good adhesi veness can be kept for a |long period of
tfemeeyehngnder the high tenperature and hlgh

hum d
D A LI SRR COBECH R U8 S R B e

nET@@dméﬂt ptodualn@a&ﬂﬁdﬁdﬂdtdﬁﬂﬂkﬂﬁsﬁﬁhﬁﬁrlhﬁtﬂﬁg a heat

conprisin 5 g st of surface_ podification by givin
n?h%%n t%%n?h nfcondi®t oF LGt a%/%eCtro e on a

hﬁyff‘gcé‘ '%%%&eo"fes'@éﬁ% "aesﬂlrtxfd% dR Atk f RSt containing at
circuit electrode on a ~surface thereof, using a

nl ea29gyennibasel atsed ohrainniting agroupastnenetsapectfednitrogen,
froq&ﬁgg gngug é025|§t|ng of nitrogen, 10 ammoni a and
hf&ra2|ne Y ﬁ Bt 3rrang|ng sai d sem conduct or

substrat ecvpose asttbhataghas idearenmtiidetdnedstrate whose
circuit nenber having a second circuit electrode to
pEubbpoRedaso Bara Mmakifisd rapft | ééFPHé}é wbemt having a

S@éc,dozflnﬂrsélféuft“ tepbeclsfde t§ 1p.0p dﬁo éé“ dyaid first

second circuit electrode with a C|rcu
nenbamxtneéepbsedetheKEUQUMEeﬂaldnﬁlasstepr@M1momMQq;rode is
sai d sem conduct qQr substéate and sa d circuit qﬁgb

wi a circuit

FeReSFEL i eatg Aionid cgigouic *@lecErose

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 c¢ircuit member for
establishing mutual electrical connection between said

first circult electrode and said second circuit electrode.

2. The method for producing the circuit connection
structure according to claim 1 wherein said circuit
adhesive member comprises conductive particles and said
first circuit electrode and said second circuit electrode
are connected electrically 'through said conductive

particles.

3. The method for producing the c¢ircuit connection
structure according to claim 1 wherein said nitrogen-based
gas is a mixed gas further comprising hydrogen or an inert

gas.
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sem conduct or substrate and said circuit nenber for 20

establishing nutual electrical connection between said

first circuit electrode and said second circuit

el ectrode. 2. The nmethod for producing the circuit

connection structure accordingtto claim1 wherein

said circuit 25 adhesive nenber conprises conductive

particles and said first circuit electrode and said

second circuit electrode are connected electrically

t hrou sai d %3 guct icles. 3% 3. The nethod

for produci ARG ORE ci Qﬁnt E% WetE? on EREt r Gt  connection

aEEPL St NPe t Acddiing Wher ekDNas@i & Nigheeaeh- basedt i@ASor said

is a mxed gas _further conprisin hydr en or an inert

g%gtrggenﬂbaaﬁ@ geehbg Eértﬁréﬂﬁgl ufie gigtative to said

qgﬂgggt structure according to cIa|n13 wherein a

rat1o sald nitrogen-based gas is 20 to 100% by

volune relative to said 5 m xed gas. 5. The net hod

gg du0|ng F S CUIt connection_. structure ,
tor Erg RherRF PG E hehPSr e GidtGHHE  connection

ré%%ﬁbéﬁf@“h§cérﬁhh§‘@@n3¥§ﬂhoi ﬂhé?@@hygﬁﬁdﬁhéﬁt resistant

| east 10 two selected fromthe group consisting of

potgam délm g yanifdem punmpodatki af de@, copolymer of at least

be e, | ybenzi mi_dazol e,_and
Egﬁ%oc§%?é§é¥%nefr§§ a?gFeaggouﬁe ﬁﬁ%ﬁﬁﬁ%ﬁﬂg(ﬁOf polyamide,

ped yyenide) ect ed froposguchigieduidel5 6. The nrih@sedfsxazole,
produci ng the circuit connection _ structure according

tRPOIEFPFAMYPRTEI B SiY PeIgReY Ahabitaig. .9rpeﬁ1torh§ast one
W rSoPEESS U £ énpl_%fﬁnéfngg k84 5¢ Fam églaOQ%L?CUIt

pressure. 20 7 e neth or producing th
connection structure according to claim21 wherein

Se{“dCZﬁim Condgﬁ ' f%UbStIgract}gucl:fnga S%H‘ecorc]:%ur%tu%rt connection
structure according to claim 1 wherein said plasma
treatment is performed at a pressure in the range of 0.5 Pa

to neormal pressure.

7. The method for producing the c¢ircuit connection
structure according to claim 1 wherein said semiconductor

substrate is a semiconductor device.

8. The method for producing the circuit connection
gstructure according to claim 1 wherein said circuit member
is a glass substrate, a metal sgubstrate or a ceramic

substrate.
9. The method for producing the circuit connection
structure according to c¢laim 1 wherein said circuit

adhesive member is an adhesive film or an adhesive paste.

10. The method for producing the circuit connection
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B. The nethod for producing the circuit connection 25
structure according to claiml wherein said circuit

menber is a glass substrate, a metal substrate or a

ceram c substrate. 9. The nethod for producing the

circuit connection 30 structut® according to claim1
wherein said circuit adhesive nenber is an adhesive

filmor an adhesive paste. 10. The nethod for
productiunge t Becorddngt wonokgimo® 3therstimucgaid adhesive film
according,to claim9 erein_said adhesive film or

athetTVeS pEStRIEont PR sei‘;%x?P‘B’é¥‘elaa?%§i h®%3%: A

circuit connection structure produced by the nethod 5

for producing the circuit connection structure

ackor dd ngireuit| gomnectizn Byais okl edugadsbiatthe methed
f i if C ecti . Str avj t ;

25 REodSPLho ERRrELERR1 L HoE U ST AR IR seoppding o
oriairsur f ace thereof, a surface nodification having

been given to said substrate by plasma treatnent

using a nitrogen-based gas containing at |east one

sel ected ddnPmdhfi @ OUP £Ytirsiddd Folr Nhir@9LPuit connection

ammoni a and hydrazine. 15 _ .
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.

T D



