
1.  DESCRIPTION CIRCUIT CONNECTION STRUCTURE, METHOD P OR
MANUFACTURING SAME,  AND SEMICONDUCTOR SUBSTRATE FOR CIRCUIT
CONNECTION S STRUCTURE  TECHNICAL FIELD [00011 The present invention
relates to a circuit  connection structure used for liquid ciystal
displays, a.  10 method for producing the same and a semiconductor
substrate tor t ne circuit connection structure. More particularly,
the present invention relates to a circuit connection,  structure
where a semiconductor substrate and at circuit  member- are adhered
and electrically connected via a circuit: .'J adhesive member, a
method for producing the same and  semiconductor substrate for the
circuit connection  structure. BACKGROUND ART .<0 0002, As
semiconductor chips and elect,on c parts are  required to configured
:Lt; sina and. `.r::..,. size, and as  high-definition liquid crystal
displays have been developed, circuits and electrodes therefor are
required to have high  density and h All definition. in is difticult
to connect  such microelecnrodes by soldering. Thus, recently the
microelectrodes have been often connected using an adhesive.  [00031
There are some methods for connecting electrodes  using the adhesive.
in one of such methods, an anisotropic  conductive adhesive or film
containing conductive particles 3i. sucn as particles of carbon,
nickel or metal-coated plastic  in an insulative Lve adhesive is
pressed with. ,:eat to produce an AC.. ( =enisot:'r:;p .:. conductive
film) which gives  electrical connection in a thickness direction of
the adhesive ..  , PctivcXa Document ~~. , the method may be referred
to 



hereinbelow as ACP), in another m=.thou, in the absence of  the
elec-tLoconductive particles, concavo-convex shapes of  the electrode
surface were directly contacted upon applying 5 pressure on NCF
(non-conductive ..._m)to thereby  establishing electrical connection
(Patent Document 2, the  method . may be r'e..e:rred herein ael.ow as
....'F? [00041 In r'ece_n . years, for electrode semiconductor
substrates with ACF connection, a liquid . crystal driver TC  10 has
been mounted by a COG (chip an glass) syste", or a 031? (chip
flexible print circuit board) system. On a  surface c_ such driver
iC, a heat r'e.s is; 1. anti; resin  composition such as a no vimid<
film or a r... , ole  film wide used. The heat resistant resin
composition 15 and the adhesive film such as <>CF 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 shook cycle  resistance test an,., a high
temperature high humidity test. -- a  2:,` dJ ~ As a procedure to
eIkl,'37iC.' the c_-i_di3s.vee.i{'.>s  between the heat. resistant
resin poly"1it:1IX@3 :. -1, between ~.__ ...-,e J. Pa and ACT  Patent
DocuYL.., 3 discloses technology fo e :_1PT:.',irrn the  adhesiveness
by th plasma.  Patent. Document 4-,.so discloses the technology f or
25 eni::anc is the adhesiveness by treating the pol yimide film  with
plasma at low temperature, [0006 Patent Document 104007..  Parent
Document 2: dl _, he--60--262430-A 30 Patent Document. 3: JP
2003-73062-A  Patent: Document 4: .. 2003-163451-A DISCLOSURE Or
iNve:.N..I.vN PROBLEM BE SOLVED BY THE MVENTION 



[000 71 However, it-,, Paten:. Document. the aa.s for the  treatment
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 temperature high humidity test of
the mounted chip.  Patent document 4, the type of the gas for the
treatment specifically disclosed is oxygen only, and there is no  11:
description concerning the highly reliable adhesiveness in  the
thermal shock. cycle resistance test and the high  temperature high
humidity test of the moai t d chip. .-act, an effect of improve g
this adtes:Lveness for a lc:c,  period of time can not be 2:C;:Ol
pi.ished G7 i.t gen  15 treatment, [: 100] I he went invention 'I rag
been made for 6,31. vino  conventional problems as mentioned above.
The wjecr of  the present -invention is to provide it cirvinic
connection  structure which can exhibit the excellent adhesiveness 20
bretw'een heat resistant ._,_sin composition and a circuit  adhesive
member even when used high 1c;}g'1 temperature ~ai-~.'.e and high
pressure not through roiZl .n.. the a~'I"ne.s tvene'ss by  J
improving  physically providing roughness on the r'f ac.e, of the
heat  resistant composition or making the surface hydrophobic co 25
prevent moisture uptake deterioration, but chrou#  improving the
adhesiveness by introducing a chemically  stable functional group
into at heat. resistant resin film  `sit. a.'~. ddition<.l surface
treatment. The present  invention also provides a method for
producing t. e same, 30 and a semiconductor substrate .-or he C,
...:.CC;.. conn:.ct:...:n  structure. 4  MEANS FOR SOLVING PROBLEM
[00091  



In order to solve the aforementioned problem and  achieve the
objective, the method for nroduct ngi a circuit :. connection
structure of the present invention comprises: - ,3-step of surface
modification by giving at plasma treatment  to a semiconductor
substrate having a heat resistant resii-.,,  film <AY7.d a e'. _.
Y.'i3:: circuit TrCl;llt electrode on a ... .1.rt.^'fl theT: a..Y.Er
using a ._.tr:,cen-based gas containing at least one selected  10
from the qro up cc:sist:i7 _, of ni.t ..oq n, ammoniia and
hydrazine; e; a step of arranging said semiconductor substrate  whose
surface has been modified and a circuit member having  a second
circuit electrode to be po ed to said first  circuit electrode, so
that said first . c.;i : electrode ie to said second circuit
electrode with a circuit  adhesive ;[:::r-.. _~.::. interposed _. -;
e'. ='be: ,: weer., a.nc., a. step c?j- `oiT:'.i7 , said
semiconductor substrate and said circuit  member with pressure, to
adhere said semiconductor  substrate and said circuit member for
C:....3 .l 1 J mut.ua is 20 electrical connection between said first
circuit WN:trode  and said second circuit electrode. [0010] According
to the method for producing the circuit  connection structure of the
present in'v'ention said circuit  adhesive member may cce'iprise
conductive particles and said 25 first circuit electrode and said d
second n circuit electrode  are connected electrically through said
conductive  particles, [00111 According to the method for producing
the circuit  connection structure of the yre.se.nt- :LYi'\?ention,
said  30 nii::r-o!_-jan- based gas may .be. a mire-:1 gas fur ..tier
hydrogen or an inert gas, [00121 According to the method for
producing the circuit  connection structure of the present invention,
a ratio of said nitrogen - based gas may be 20 to 100=% by volume
relat ive to said. nixed 



;00131 According to the method for producing the circuit:  connection
structure of the present invention, said heat:  5 resistant resin
film may be a film composed of a copolymer of at least two selected
from the group consisting of  palyamide, polyimide, polyamideimide,
polybenzoxazole,  polybenzimidazole and benzocyclobutene, or at least
one  precursor of a polymer selected from, sa.ci group. 10 [00141
According to the method for producing the circuit.  connection
structure of the present invention, said plasma  treatment may be
performed at a pressure in the range of  0.5 Pa to normal pressure.
[0015 According to the method for producing the circuit  1 connection
structure of the present: invention, said  semiconductor substrate
may be a semiconductive device.  [00161 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 [00171 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 [00101 According to the method for producing the circuit
connection structure of the present 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 resistant
resin film and a first circu electrode on a  surface .here , a
surface, modification having been given  



to sa'i., Subst"1""E3t by plasma treatment using a nitrogen- based
gas containing at least one selected from the group  consisting of
nitrogen, ammonia and hydrazine. ::.: i ?CT OF THE INVENTION [0021]
Acc ,ruing to the present invention, a surface  modification
:.:reatmeni: is given the semiconductor  10 substrate by treating the
carte with plasma. Thus, the adhesiveness between the heat resistant
resin film formed  on the surface of the semiconductor substrate and
the  ....suit adhesive member, particularl`, the adhesive film
containing an epoxy-based resin Is e han :ed. Therefore, _,. the
qOC?C.. adhesiveness can be kept for a long period of time even under
high temperature and 1. qti and the.  circuit connection structure
having high reliability can be  ..roduced , r - 110 BR.E.,
DESCRIPTION OF DRAWINGS t0 C?<" ., _ FIG. 1. is ._ sc;_e.;ati..
sectional, /iew shcwirg, a~  circuit connection structure according
to Embodiment. 1 of  the present invention, FIG, 2 is a schematic
sectdonal view showing  25 semiconductor substrate and a circuit
memaber an oni::osii g  position, FIG. 3 is a schematic sectional
adhesive member (ACE) arranged between the semiconductor  .-_u b_a.:e
and the circuit member. 30 . l~.i. 4 is a sc1-e:rat i.c sects nal.
view ,how ng a circuit  connection structure according to Embodiment
2 (1 l of the  present invention, FIG. to is a schematic sectional
Sie;,F showino; a ui t: adhesive member (NC PQ arranged between the
semi ~JCa"U:.uc .:o':.  



substrate and the circuit member. EXPLANATIONS OF LETTERS OR NUMERALS
i [00231 IA, 1B Circuit connection structure  2 Semiconductor
substrate 3 Circuit member 4 Circuit adhesive member 5 Heat resistant
resin film  10 6 First ci:cu.it. sle._.tr--ode  7 Second circuit
electrode  6 Conductive particle BEST MODE FOR CARRYING OUT THE
!NVENTIONN :L5 [0024] Embodiments of the ,i_ uit. connection
=ructure,  the met hoc] for prc:.dcc:in' the same and the substrate m
i the circuit connection structure according to  the present
invention will be described in rdeta,-.`,, below  referring to t
no--, di: wings. The present _nient .on is not  20 lQuited by the
embodiments. [00251 (Hni:c)C.lment 1) FIG. PH a schematic sectional
view of. the circuit  connection structure according to Embodiment 1
of the  present invention. ?J:i.tn 1, the case of using an 25 anis
otr'opic conductive film (ACE) as a circu--tt adhesive  member 4 is
described. in FIG. 1, a circuit connection  structure. ___ is
composed of a circuit adhesive member 4  N;"_i.c., sandwiched between
a semiconductor substrate I and  a circus member _,. iii [0-0,26". -
in a surface of the semiconductor substrate 2 are  provided a heal:
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 cir- _uit_ elect ode,. % opposed to the f...,.st. e_ectrodes
6,  The surface of the semiconductor substrate 2 and the a:7:_  



surface of the circuit member 3 on which these ) i...t second circuit
electrodes " and . are formed may simply be  5 referred to as the.
surfaces thereof. [0027, The semiconductor substrate 2 and the
circuit  member 3 are adhered via the circuit adhesive member 4. 1n
particular, the heat resistant resin film. and the circuit
a_.:_<..._ho-.." adhered Ems described later.  .~..>e -,-.ember 4 are
firmly l:. circuit adhesive member 4 contains conductive articles  8
dispersed therein. The first circuit electrode 6 and the  second
circuit electrode 7 are electrically connected via.  the conductive _
particles present between the first circl It  __.3,_.=,...ode 6 and
the second circuit electrode. 7. Meanwhile, 15 ,,]_e conductive
particles 8 not present between these  eel _.ct, odes are dispersed
the circuit iitem-ber- 4.  Thus, . .su' at "tie property is, kept
portions other than  the portions between the electrodes, "002BI As
the beet resistant resin composition used for  20 the he resistant
resin film _. of the pres_n,:, invention, a- copolymer of at least
two selected ....,.om polyamide,  polv:.mide, : .. yamldeimide( .l_
bencox; zol.E_,  ro1ybenzi. midazole and ben=ocyclobutenee may be
used. A  precursor of at least one selected from polyamide, 25
polyimide, polyamideimide, pol %bernzoxazole,  polybenzimidazole and
benzo. clobutene may also be used, is also possible to use polywi:.e
and polvbenzoxazo.l  which have previously treated to give
photosensitivity  For example, poly -mide has a repeating unit
represented by  30 the general formula (1) , 002 9 wherein W is a
tetr, .gal. organic group and R represents  5 : i agent organic
group, [0030; in the present invention, the c._ coif adhesive  



member 4 may be in at form of a paste or in Him, an,  preferably in a
fort,, of an aclhes _T,e- film such as ACF. This  adhesive film may
be . a ie of: a variety of thermoplastic mat materials which cure
upon 0 il',a. t:eri a and thermosetting appi.icatti.c)., of heat or
I. qht. It is pr:eierable to appiy  the thermosetting material
because heat resistance and  me acute resistance after adhering the
ScIIIJcond1_;ct or  substrate. 2 and the circuit member 3 are
excellent. of the c:...... i  03:, As a raw material material
component adhesive member 4, an epoxy-based resin containing a
potential cur .n,' agenn and an acrylic resin containing
radical-.rased 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 ..rue to their molecular  structure. Particularly, the
epoxy-based resin is more  preferable because the adhesiveness to a
functional ginup  such as a;'.. amide group ,Mif-...-, dC-, an amino
group produced on .tile surface of the heat resistant resin film -Y
plasma treai::ment: wh.ich will be described later, _s  extremely
enhanced. [00321 Conductive particles and a, small amount. of
_.nsulative part ii:,' e.;3 may be added AC`, which i., l 0
preferable because they work as a thickness keeping  material upon.
hea.t:i.ng and pressurizing for producing a  semiconductor chip with
an adhesive which is an integrated  product of that semiconductor
substrate 2 and the circuit S adhesive member. 4. The ratio of the
conductive particles  and the insulative particles to be added is
preferably 0.!  to 30%% by volume relative to AM. To give anisotropic
conductivity, it is preferable to add the conductive  



particles at 0.5 to 15% by volume relative to ACF. 10 [00331 As the
conductive particles to be added to the  circuit adhesive member 4,
metal particles such as  particles of An, Ag, Pt, Co, Ni, Cu, W, Sb,
Sri and solder  as well as carbon and graphite are available.
Alternatively, the conduct i.ve particles may be obtained by 15
coating a core material with the aforementioned conductive  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
insulatioe particles such as particles at glass, ceramics  and
plastic may also be suitably used because a resolution  is enhance an
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 gum  or less, and preferably 1 to 7 m. 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, 1 n addition, a flexible wiring
plate an::I a TAB tape may alsi.  be used. [00353 Subsequently, t"ne
me:: od .a.:.. p roducinq the circuit connection structure having the
aforementioned  onst__..",..1+._n will be described, First, the heat:
resistant resin composition which is  the raw rnater.ial of the heat
resistant. _es.t51 film v is  applied onto the semiconductor
substrate 2 by e.g., spin  



coating and ,:he treatment 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 semiconductor substrate 2.  [00361
Subsequently, the first circuit electrode 6 is  formed the surface of
the semiconductor substrate 2 or  which t:-.e heat resistant resin
flln: ?7z.:_ been formed, 15 This first circuit electrode 6 may be
Eornuerl by giving an  etching treatment to the semiconductor
ubstZatte 2 to care  a metal layer previously ' laminated thereon, or
may be  forme by providing electrode meirher such as a bump on  the
semiconductor substrate 2. 20 1:0 3' Further, the surface is c,_f .ed
by giving the  plasma treatment to ,.'he semiconductor kU.bstra`,e 2
on which  the heat resistant resin film 5 and the first circuit
electrode e have been famed, As an plasma treatment apparatus used
for die plasma. 2 treatment., for e=,:aamt_,1e, a dry etching
apparatus used for  processing the semiconductor may be suitably
used.. [0038, As a gas used for the plasma tre,a`.:ment, a
nitrogen-based gas containing at leas,- one of nitrogen,  ammonia and
hydrazine may be suitably used. The nitrogen 3 0 based gas herein
means the gas containing a nitrogen atom  for the plama t.reatnPen
Among them, preferable is  nitrogen or ammonia When the gas other
:.Man the aforementioned contained, it 1 2 [::referable that the gas
s.o be mixed does not contain 50%  or more oxygen and. fluorine
hydrocarbon. aT'ius the gas  selected from hydrogen and inert gases
such as helium and  argon may be mixed. More preferably, the gas may
be the S nin_ :e,n-ba. e gas consisting of at least one of nitrogen,
ammonia and hydrazine, or the ed gas consisting of these  gases with
hydrogen or the inert gas. The ratio of the  



nitrogen-based, gas the mixed gas is preferably 20 to  100% --.,.05>
by volume. _it^.e.. When the ratio of the .': 7. ...rCJC.-SllJ aSeC;
gas 0 is less than 20% by volume, the_ surface of the  semiconductor
substrate 2 may not be sufficiently modified  and the desired
substrate adhesive performance may Cot: be  obtained, which is thus
not preferable. [0039] order to perform the plasma treatment, the
__. semiconductor substrate 2 or which the heat resistant resin  film
5 and .L.e first circuit electrode 6 have been formed 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 .:.:instant pressure in the apparatus to
cause plasma  discharge for a certain period time. The pressure  VEi
ties depending oil tai: form, .,Ver  apparatus 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, i . e . , an atmospheric: pressure,  When the pressure in
the system exceeds this upper limit cr 1 ii. er C: the surf f-: L;
may 110;:. be ":tin...-.....ied because is r:.:  charge may not he
kept with such conditions, which is not  30 thus preferable, ['0040]
Duration for the plasma treatment may be the  range of C.1 60
minutes. if a sheet-feed apparatus In  n.1ich the substrate is
treated one by one U ...l d, the i3  duration is pr fer "b .v ti to
minutes. other conditions  such as applied electric 7ower, bias
voltage and substrate  teiTiperatUrEl may be selected in accordance
with publicly  known met.hocis_ order to keep a good surface state,
t:i-ie 



5 plasma treatment is preferably performed at a substrate  bias
voltage or self bias voltage -200 V or more and 0 V  or less at a
substrate temperature of ON or above and WON  or below. 00411
Subsequent: y, as shown in FIG. 2, a circuit  10 member 3 on whose
surface many second circuit electrodes -7  to be opposed to fi=st
circuit electrodes 6 have been  formed are prepared together w'i.th
tine' s e m i coraucr:or  su.ost_at_ 2 to which the plasma treatment.
has been qiven',  Then; as shown in FIG. 3, the semiconductor
substrate 2 and ,gat  t the  circuit member 3 are positioned and
opposed first circuit electrodes and, t second. c :.rc;i.  electrodes
7 are matched. At that time, the circuit  adhesive member 4 placed
between the semiconductor  substrate 2 and 1:'.7.e circuit member 3,
12, [00421 Subsequently, as shown by arrows in FIG, -3; the
semiconductor substrate 2 and the circuit member .. are  adhered
pressing the semiconductor substrate 2 and the,  0::1..001.11. t:
member 3, The .8 e.[i'' S:Y1+..^.:1. e;r substrate 2 and the  _ircui
t. member 3 may be adhered the. publicly known 23 method. For
example, the circuit adhesive member 4 is  provisionally attached to
the semiconductor substrate 2' or  t,_.., circuit member 3, and
positioning of these  semiconductor substrate 2 and c. i.,.cLl,:.
member 3 may be  pe_... no rm ..-,. Then the semiconductor substrate
2 arid. the  t:;'. rr;,,, 1:: "021';11:i2 i. i a3re adhered re':n1
k., ea,'-i. t^c a, pressurizing, or mere pressurizing. At that time,
as show:,  in FIG. , the _-a.rs.= circuit electrode 6 and the second
circuit electrode opposed each other may be electrically connected by
the conductive )articles i) :.n the circuit.  



..,-..'ib::.r [004 1 Positioning of the semiconductor substrate 2 and
the circuit member -. may be performed using a microscope or  an.
image memory apparatus. Simuataneous use of positioning  Marks is
ef_oci:ivi:. .-e aforementioned heating and  pressurizing may be
performed per one chip as t he  semiconductor substrate 2. However. _
pos 3ibis,  simultaneous bonding with pressure of many chips would be
10 effective for enhancing productivity. The method for  adhering the
heat resxstai ., resin film S and the c__-, uit  adhesive member it
according the present invention is  applicable to mounting of both a
single chip or multiple  chips, 113 [0044] As the conditions a step o
l' bonding ACE' WAY,  pressure in the present invention, a heating
temperature A;  preferably 100C or a o-ve ai:K'`.. .'f:. ci- below,
and more  preferably 150`. or above and 2010C :-?::: below. }a
heating  time preferably one second or more and minutes or less, < 0
and more preferably ;y seconds or =.ncre and 30 seconds or  less. A
pressure for bonding with pressure is preferably  10 M Pa or more
or'e. and 200 MPa or less, and more preferably 2`; '1Pa or more and
1-50 Ma or less per unit area. _0045, Concerning the adhesion of the
heat resistant  25 resin film 5 and the circuit dh.esi-ve member 4,
it had been  reported journal of E)-C}- (the institute of
Electronics,  ).riforn-ation and Communication Engineers) Vol. J7$
-C- Z, No.  6, ppiB9-497 (1991) that functional groups such as snide
group C'-id'ti--co'-? and amino group (.-.lH2) are I ;0 nitrogen
plasma treatment. 'Mis paper discloses that,  although an adhesive
force between polyimide molecules is  enhanced by Formation o peptide
bonds, the period of time  during which the adhesive force sustains
with the nitrogen 5 



plasma treatment merely a half of that: r _h the plasma  of oxygen
and carbon te: raf lu ride. Therefore, the  technology disclosed in
this paper differen... from the.  present invention since the subject
to be adhered tlaerein. 5 ,_ar _ . imr.de molecules, and thus, t hie
adhesive for e a =.  not kept for a long period of time. 04 it is
generally known that an AnserMon reaction  and. an addition reaction
occur between the amide orou s and  an epoxy ... they are heated.
Therefore, it ...> d0 conceivable that when the semiconductor
substrate 2  br  whose surface has been modified by " giving the
plasma  treatment using the aforementioned mixed gas to the surface
the heat resistant resin f:.}.'. 5 and the circuit adhesive  member 4
are bonded with )l'Ygs5111:e ahx .l:~a:- . new ..:1C1':1 t Ja.l.  15
bonds are formed between the amide _o :.p and the ep xy group. Thus
the circuit connection structure having the  adhesiveness having the
high heat resistance and hign,  reliability is t. i:E1: eby obtained.
.17 addition, the good  adhesiveness can. be kept for a latin period
of time even  2C) under __i< = temperature and high humidity,
0047Even when the semi conduc'to"r substrate 2 on whose  surface the
heat resistant resin film 5 and the first  circuit electrodes 6 have
been formed and subjected the  treatment with plasma is le:f t: stand
for a long period of 25 time before the step with pressure and heat,
!"l :. of bonding 'vi ?r we  bonding with t h,. circuit adhesive
mem1::er 4, wir-h pressure  and heat still possible. eref to c 1 }
c:.Or'  substrate 2 to which the plasma treatment has been
previously given can be stored an^_'d, transported, a.nd7 30
subsequently, can be used for producing the c.ircu.._  connection
structure. However, it is preferable to perform  



the plasma treatment againwith nitrogen u;'mon.aa and  heating
treatment for releasing absorbed water:, 161  [0046] in the present
invention, the surface of the heal  resistant resin .. .. ...;il S is
modified by giving -the plasma  treatment thereto with the nit
rogen'-biased gas to ..or... ..13.e  functional group which contribu
ec ; o .mprov&,-a n of t e r ac.nes_. e-;ese , However, for the
purpose of removing a  contaminated ..__t. _e- and a deteriorated
layer and improving  roughness on the surface of the hear resistant
resin film 5,  plasma 1:. eaLm,.nt. with another gas, e.g oxygen or
an  oxygen/carbon .,etra_ Luo-=de C:i xae. gas. . may be _ .:::t
,..tied i:7 10 addition t:0 the treatment with t:i-Le nitrogen-based
X155 of  -'.  the present invention. The subsequent i:,.t.a.sma.
treatment _  with the nitrogen-based gas of the present invention may
be  per-formed continuously or discontinuously for the purpose c
introducing a . al stituent effeccive for improving the  15
adhesiveness. An important thing for this procedure is  that the
final plasma treatment of the semiconductor  substrate 2 .. before .:
o: t.; .:.tc; wish the z^.i rGii:;. is member Z with  pressure is
performed using the nitrogen-based gas. [0019] (Embodiment 2) 20 F'Z
~. 4. is a schematic sectional view the circuit  connection structure
according to Embodiment 2 of the  present invention, in Embodiment:
2, the non-conductive  film (NCt is used as the circuit, adhesive
member 4, As to  other materials and method, the same one : as in
Embodiment 25 1 are applicable. Thus, overlapped descriptions are
omitted. [00.50 in PIG. 4, the circuit connection _ ructure ....~  



used. 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 _miconduc:to:
substrate 1  comprise : the heat resistant resit'.. f ].m 5 c'-n. the
ur'face&,  and many first circuit electrodes, e.g., gold ele:strode .
are formed thereon. Many second circuit electrodes 7  opposed the
first circuit electrodes 6 are formed on the  surface of the circuit
member 3. [00511 The semiconductor substrate 2 and the cntrc:.uit
meaner 3 are adhered through the circuit adhesive member 4,  ..he
first: circuit electrode 6 and the second circuit.  electrode 7 are
electrically connected by mutual.ly  contacting directly. These first
c_..cui c-`.i ectrode 6 and  second circuit e1E.ct o e r may be a
b',mi;i such gold 10 elect ode, as well as a solder a bonding wire
whose tip  has been cut. [00521 Subsequently, the mettu_d for.
cirodt:cl.n,, t  circuit connection structure 1S constituted as
described  above wili be described. 15 As show"n in FIG, .2, the
semiconductor substrate 2 to  which the plasma treatment has been .
Ae in tl-ie same  manner in Embodiment _ and the circuit meiibe:r 3
on 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 osi.:.io:-t+ed. in an  opposed tanner so that the first
circuit electrodes 6 and  the second circuit electrodes 7 are
matched, that time,  the circuit adhesive member 4 is placed between
the  25 sen'iconctuctor substrate 2 and the circuit member ii; S,
Subsequently, <ii ei .`.i la::`wn 1?`y' arrows . G. t: he  sea;
_[cnou 'tor substrate 2 and ; 1:.. circuit member 3 are  



bonded with pressure with sandwiching the circuit adhesive  member A.
This bonding with pressure may be performed in ,.0 the sane ,..artier
as in Embodiment 1. As shown in FIG. 4,  the semiconductor substrate
2 and the circuit member 3 are  t,.."ch:a,. e. r"il;= adhered. by
pressing the semiconductor  ._......strtat _ 2 and .:.he. circuit
member 3, and ,...-e f:L:rst. ....__.c_.it 1F.  electrodes 6 and the
second circuit electrodes 7 are  electrically connected by directly
contact ten- each another. This way, in is possible to produce the
circuit  connection structure 12 which can keep the good  13
adhesiveness for a long period of time even under the high
temperaEure and high humidity, EXAMPLES '0050 The present invention
will be more .r:ec: a:.a1 iy"  7.0 described below with reference to
Examples and Comparative  Examples. The present invention is not
limited by the  following Examples. 100551 (Example Ill (Synthesis :;
;fampi.e ) Pre a.rat .on o L"~ _ C i ,. _ 't,1 Ge.  1r. precursor
varnish, in a four-necked separable flask equipped with a
thermometer, a stirring device, a cooling tube and  nitrogen
introducing tube, 20.02 g (0.1 tit'sl) of 4,4 - di man d'.ph . _
ether was dissolved in 289.2 g at N--methyl 2 2-p.yrroli.done. ;.hen,
31,02 ci (0..1 tiol) o pY r?.:mEe.._it  d.i.an;vdrede was added
thereto, and the mixture was stirred  at ._._,o.,, temperature for a
hours. Subsequently, a viscosity  was adjusted, to yield 10% by
weight of a pol imide  precursor varnish, 2t "0:)56" The resulting p
;ode. precursor was diluted  



with an, li-..,ethyl.-2-py'.:ro__dorie solution t_; ontain.nq , amxn
p? p __r_e.thoxys_lane at by weight relative to the  resin, to yield
13 , by weight of the po'l,~_imide precursor  a xvarnish 'p'at.'ch
was then filtrated with pressure through a 30 Teflon (registered
trade name) filter having 1 pm pores, to  yield the polyimide
precursor varnish, [00s y [21 Preparation of polyimide film The
p:olyim.'.i.... ?' i.Li. ?r ,. :i r'Tii 'X7. ci `i a heat __. sistant
19 resin film obtained Synthesis Example 1 was -pin coate_,  , on it
7-.i5-inch silicon water as 3. .>..iil.'_..<~~57`iiC t:.i::i E~(t
i::, tr 2.. tE-'.. The treatment with :eat: was given thereto of a
hotp___e at  130C for 2 minutes, and using a diffusion furnace under
che  nitrogen atmosphere at 200C for 30 minutes and _50C for. 60
minutes, to yield a silicon substrate tvi With a p;Ol.Y .mxd':,.
(Fie; film having a film thickness of 5 um, 052] [3] Plasma
treatment. The result_n'._, silicon substrate (X) with the po y' mile
10 (cc) film was treated with nitrogen at a total .load of 25
,'reroute at a pressure of 10 Pa and at nigh frequency electric power
100 YQ for 2 minutes using CsE-: :LliO ..Meet  feed .r .asn-a etching
apparatus supplied from Nippon Shinku  1, u K.F. .::e resulting
silicon substrate with the 25 p . ti ima'l film treated with nitrogen
plasma was cut into  cm squares by a dicer with a diamond. cutter to
obtain lower  layer chips toy evaluating the adhesiveness, [00591
[-'i.] Circuit adhesive member An 4CF mate r ial colic ain! ii"_ L g
It  .r, no tr resin (It 20 molecular weight epoxy resin) AC 0$
supplied from I-itac. i Chemical - Co.. Ltd. was cut to yield a
tape-shaped member  i , ij a `t i.dth of 2 [006 ] [51 Bonding with
pressure 



As an upper layer chip for evaluating the adhesiveness,  25 an chip
of a silicon substrate or 2 x 10 mm having it  thickness of WE, mm, e
;uipped with _ 00 bi mp- , .... , 0:1111,  electrodes each having 50
}:.m)) and a height of 20 pm on two  longitudinal sides of the
substrate was prepared. The AC*~  material AC-840$ was sandwiched
with this "pper laver ch`. :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
setting the heating temperature at. 1604, and at 50 MPa per  total
electrode area, to yield an electrode semi conductor  substrate for
the evaluatio_n. 00611 41 Evaluation h resulting electrode
semiconductor substrate for  the evaluation was subjected to a
pressure cooker tester at  10C , at 2 arm and at 100% Of for 2.4 4L
1'_our's, The. evaluation was performed by p xtin_g the sample
toget:h r  with an untreated sample an a stage a 250C: and, after 30
10 secona.=, per form g a shearing treatment using DACE 4000 Multi"
r: r ....: tt.est , a or comparing adll > :.n  strength and a
destruction modEe. .[Tie results are shown in  Table .. together with
the results of the untreated sample  in the pressure cool:,.: sest,
15 [0062 (Example ;i.: , hesis Example 2) Preparation of polyimide
precursor varnish In a four-necked separable flask equipped with a
thermometer, a stirring device, a cooling cube and a  2:v' nitrogen
introducing tube, 18.02 t (0.09 mol) of 4,4 . iamin dapn.nyl ether
and. 2 . 9 :T (0,01 mol) of i, _ - - am_noprJpy_. -_ ,1.. tet
methyldisiloxane were dissolved in  270A 13 of
V-methyl-2-pyrroiidone.. Further 6.54 p ,0.03  .001- of p,TrC7Gt;
'.l'_ltic di anhydride and 21,60 L) (0.07 mol) of 



25 :i,3 ', ,9'- ip}':e:ry__.e._...ac_`'bo.xy.nc aiant;ydrale were
added.  :.heretc, and the mixture was st._r.. d. at room
ti.em::-e.rai:.ur_ E:  for 6 hours. Subsequently, the viscosity was
adjusted, ano  the mixture was further filtrated with pressure
through the  Teflon oreci trade -^e name) ~e'; filter having _ _ ,t
pores, _ (registered to 30 yield 151 by weight of a poi.yimide
precursor varnish,  [00631 123 Preparation of po yim de film The
polvmide precursor varnish as the heat resistant resin film obtained
...n. Synt_ e is Example 2 was spin cc)aved  on a 5-inch silicon con
wafer as a semiconductor Il b Irate. . The t't at Ge.. _ with heat;
was given thereto on a hotplate at  130C f 2 minutes, and using a
diffusion furnace under the  5 nitrogen "..t.mospoer:e at 200C t:o:L
30 minutes and 350'_ for 50 ndnutes, to yield a silicon substrate (Y)
with a pollimide  :; 1}., ._.__",. having a film t:5:iukaess of 5
11t.  100641 . Plasma treatment The resulting silicon substrate ('Y)
with the polylivide  10 (r) film was treated with nitrogen at a total
_. ow of 25.  cc/minute at a pressure of 1t Pa and at high ;tA
electric power of 100 w for 2 minutes using CSE-1110 sheet- feed
plasma etching apparatus eUpp i tei from Nippon Shinku  tit jl1rs u
{.t`_. 1:_+-? :resulting silicon. substrate with the 15 gy 'm' de
film treated with the nitrogen L ?. ma ,as cut  _n tc 1 C1it squares
by a dicer with 8- _ilvlmon cotter  obtain lower layer chips for
evaluating the adhesiveness,  [00551 !li] Circuit adhesive member The
ACF material mm AC-84106 supplied from Hitachi  20 Co., Ltd:., having
a width of 2 was used in the same  manner as in Example 1[00661 151
Bonding with pressure in the similar manner to Example the A CF
material  AC 8'_08 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 Q)
treated with t nitrogen plasma as  the ;"owe."" layer chip The
bonding with, pr'". r.>:_>>:re and hat  was then. performed for _0
seconds by setti.n,, the heatirta :30 temperature at 16+0GC and at 50
MPa per total electrode area,  yield electrode semiconductor
substrate for he  evaluation, 22  [006 71 , , Evalu ati n in the
simll..ar manner to Example 1, the evaluation 8  performed n placing
the resulting electrode semiconductor  substrate for the evaluation
together with an ;..i-nureated. 5 sample in the pressure cooker
_ester at 121C, at 2 atm and  at 100% R for 24 or 48 hours and com
.rinx the adhesion  strength and the destruct:Lon mode at 260'_ using
RAGE 4000  Multi -purpose Bon:itester. [0068; (Example )  10 111
(Synthes is Example 3) Preparation of poi precursor Van, a._,..
Synthesis of polybenzoxazole precursor In a 0.5 liter flask. equipped
wit.,, a stirrer and a  thermometer, 21.7 p (0.084 a-oi) of 4,41-dic,
r:boxy;d. pheny.  15 ether and 125.0 a N-methylpyrrol.idone were
placed. The flask was cooled to : C, and 20.0 a (0.160 me!) of t :.
..  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 for ,- 21 30 minutes, to yield a
dichloride solution of 4,' :,icar>;% V1c.,ip`7_ ryrl ether, [00691 a
four-necked separable flask. equipped with a  ca thermometer, a
stirring device, a coaling tube and a  



nitrogen introducing tube, 100 p of N-met_h lpj%rrolLd ine was  25
placed. 1'}1e... 17. 0 p (0.10 mo.) of 2 .2--.his ( amino...4. d ox `
enyl. ) . 1, 1, 3, 3, 3 _ hexaf luoropropane was a.dde., stirred and
dissolved. Then :6.6 of pyridine was added  thereto, and this
solution was cooled. With keeping t.:.._  at 0 to 10C, ._, solution
of 1,4 4) d7 . __. 'yC clo'' er.az a dichloride was added dropwise
over 30  minutes. Then the solution was stirred at around 100C for
30 minutes. The reaction solution was poured in 4 liters 23  of
water. A precipitate was collected, washed, and dried  under reduce
pressure at. 4;0C for two days, to yield  po l.yhydrox_yamide . 5
[0070] 15.0 g of the a.forc:ment:i.oned polyhydroxyamide was
dissolved in 22.5 q of an N-methyl-2-pyrrolidone solution  in which
y-aminopropyltriet? oxysilane at 1% by weight  relative to the resin
had been dissolved, and the resulting  solution was f:i.lt:rated with
pressure through the Teflon 10 (registered trade name) filter having
1 pm pores, to yield  40% by weight of a pol.yhenzoxazole precursor
varnish. [00711 [2] Preparation polybenzoxazole film The
polybenzoxazole precursor varnish as the heat  resistant resin film
obtained in Synthesis Example 3 was  y ted on a 5-inch silicon wafer
as a semiconductor  15 spin-cos substrate, and the treatment with
heat was given thereto on  a hotplate at 120C for 2 minutes, and
using a diffusion  furnace under the nitrogen atmosphere at .200C for
30  minutes and 320C for 60 minutes, to yield at silicon 20 substrate
(Z) with a :oly}enzoxazole (;y film having a filit  thickness of 5
}mm, [00721 [31 Plasma treatment The resulting silicon substrate
tZ.., with the  



polybenzoxazole (yl film was treated with nitrogen at a  25 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 Shirku Gijutsu K.K.
The resulting silicon substrate  with the polybenzoxazole film
tr.'eat:ed with the nitrogen 30 plasma was cut into 1 cm squares by a
+di.cer with a diamond  cutter- to o.hta.in. lower- :layer chips for
evaluating the  adhesiveness. [00.731 [4] Circuit adhesive member The
ACF material AC-6405 supplied from Hitachi 24  Chemical Co. Ltd.
having a width of 2 mm rlas used in the  same manner in Example 1,
('0074:; [5'. Bonding with pressure an Umn s._m:.l.ar marine: to
E,xamt: , the AC_ material  5 .:(,:-8408 was sandwiched between the
_C chip for the  evaluation as the upper layer chip for evaluating
the  adhesiveness and the aforementioned silicon substrate ~Z)
treated with the nitrogen plasma as the lower layer chip,  This
cons.t itu ion was bonded with pressure and heat for 10 - _ s e c o n
d s by setting the heaving temperature at 16DOC, and at:  51) S'.=,__
per total electrode area, to yield vai electrode  .o,_. semiconductor
substrate for the evaluation.  [00751 IN Evaluation in the similar
manner Example 1, the evaluation wws  15 performed by placing the
resulting electrode semiconductor  substrate for the evaluation
together with an to re;?t ed an 2 atm and  sample in the pressure
cooker rester at 1214, at 100. k!i for 24 or 48 hours and comparing
the adhesion  strength wad the destruction mode using DACE 4'00'0
')ult - 



2'0 purpose BonLtester. The results are shown in Table [0076]
(Comparative Example [51 Bonding with pressure The silicon substrate
(K) with the pol imi e film  having a film thickness of 5 ~Am.,
obtained in t'xamn. ... .Vas  2 7 used as the lo er layer chip
without thle. p' asma. treatment. The chip for the evaluation was
used as upper chili for evaluating the adhesiveness, and Mae AC?
material ?iC-8408 supplied from Hitachi Chemical Cc- Ltd.  having a
width or 2 mm was used as the adhesive film. -his  30 constitution
was bonded with pressure and heat for l-,) seconds by setting the
heating temperature and at- 50 at 1600C, W a _ per total _ _:ct-code
area, to yield electrode. semiconductor substrate for the evaluation,
[00771 1.6] Evaluation the similar manner to Example 1. the
evaluation was  performed by placing the resulting electrode
semiconductor  substrate for the evaluation together with an
untreated  sample in the pressure cooker Lester at 12100, at 2 atm
and  at 100% RH for 24 or hours and ccm-,pa-,r-Jn9 the adhesion  .
j.Le2-;'j': C: .:i:1:.. the des t ruction . mode u` sing :~<1lyz;
i000 i`'uil:._- purpos= Bon;tester.. The results are shown in Table
1. 10 [0078] (Comparative Example 2)  [3] Plasma treatment The _.con
substrate ( j with the Poly miC_ (a) t int  having a film thickness
of 5 pm obtained in Eyamplel vas  created with ox`y"_ at total flow
of. :0;. cc/minute at a 1$ pressure of 100 Pa at high frequency
electric power of 400  <v for 2 minutes using PC10 oxy=gen plasm:;
apparatus  supplied from Ld[ace.:i:1 Chemical .. itCUt-V t: 7.y Co.,
i'td. Me  resulting silicon substrate with the polyimi:e film treated
wish the oxygen plasma was cut into 1 cm squares by a dicer 



20 with a diamond cutter to obtain lower layer chins for  evaluating
the adhesiveness, _0079] IN Bonding with pressure 'o'ne. chip for the
evaluation was used as the upper  layer chip for evaluating that
adhesiveness. The silicon  2 5 subs cai:.c A) "l'E.___.._,-. with the
oxygen p -'al'ma was userl :.he ..!:);n.e:t: layer supplied  from.
E-:i.tachi. Chemical Co. , Ltd. having a width of 2 ram 'wee  used as
the adhesive film. This constitution was bonded  with pressure and
heat for 10 seconds by setting the 30 heating temperature at _G0r ,
and at 50 Mr-la per total  electrode area, to yield an electrode
semiconductor  substrate for she evaluation, 26  :00603 [6]
Evaluation in the similar manner to Example the evaluation was
performed by placi g the resulting electrode semiconductor  substrate
for the evaluation together with an. untreated 5 sample in the
pressure cooker tester at 1210C, at 2 a.t.m and  at 100", PH for 24
or 48 -ours and comparing the adhesion  strength and ..he
aest:ru:..-aon mode using rAG.2 _000 .,tilt  purpose 3on.dte ;ter,
The results are shown in Table 1, ;0001_ omp _ive: Exam[  .0 (..
Plasma treatment The resulting silicon substrate .K) with the
polyzm:-de  (a) film was treated with methane t.et af'.ucr..tde at a
total  flow of 25 cc/minute at a pressure of 10 Pa at high  frequency
electric power of 100 +< ..ox. 2 minutes us:. _ ,SE 15 1110
sheet-feed plasma etching apparatus supplied from  Nippon Shinku
"ist, K.K. The resulting silicon . Ik -tY 3t.e  with the polyimide
film treated with methane. :r afl::or'ide  plasma w...s nur into I cm
squares by a dicer with a diamond,  cutter to obtain lower layer
chips for evaluating the.  



adhesiveness. [00821 [5] Bonding with pressure The W chip for the
evaluation was used as the upper  layer chip for evaluating the
ad'.--LesiveneaB. The silicon  substrate (K) created with the methane
tetrafluoride plasma 25 was used. the Lower laver: chip. The ACF
material_ AC-840$  supplied from ' iitacrx . Chemical Co., Ltd.
having a width of  .. FOIL was used as the adhesive film. This
constitution was  bonded with pressure and heat for 10 seconds by
setting the  heating temperature at 160f and at 50 MFa per total 30
electrode area, to yield in electrode semiconductor  substrate for
the evaluation, ;.00831 [6] Evaluation 2 li In t.`:+--? similar
manner to Example `..he evaluation was performed by placing the
resulting electrode semiconductor  _,uhatrate Or the evaluation
together with an untreated  sample the pressure cooker tester at
121C, at 2 atm and 5 at 100% RH for 24 or 48 hours and, comparing the
adhesion  strength and the destruction mode using )AGE 130:0 Mult)._
purpose Bondt:e, _:::e_.,. , The results are shown in Table 1 The
results of the evaluatioms in the aforementioned  Exa;l";:) i.C--.S
1. to 3 and Comparative Examples to 3 are 10 collectively shown in
Table 1, 0 0 a I  Table  t i r l re . ie p haws .ao U haws after  l
rr a-. i ac Y at  and at 121'C and at R 1003 RH .... 5 1 is co i. z
4,4 Cohesion  -a one fail-are failure  



'>' of F of a b 4 { -' " .5 t c..ict. 4,a i.h,s o,.  loll failure
failure failure  urIF of A AF of 7C Fx t 't t: ' t  :. 01, raj! "Ye
failure failure MF of HC  W of PK17 of -- -- -. ... o iY i. i. I " A
z Cohesion _ inter- 1 ---"" nt_c  Ex treated 'failure facial facial
of A CF Miami- t iio: on  uetseand between  py" a, aiw and W, PAW --
--- ------------ C)(.`. {f - ',' t _ n O].ArQen S t hoL l'JR 2 3 ar n
nL  Ex._ ,a; 1C: failure facial facial  of AC'r' de_atn: delarzz
:-ir>,.on .ati on  between between  F:* and nrs and  it C Coop, Pol e
Meth. z 3 -c1 e. r 1.3 Inter- C.0 : -ul tM15- _ Fa ilure z l a acl 7.
U.r de f A delmvi- d mi  z a....on nation  ~:e~vaP.tf: Jet W.".eIe
1ST and ...............''.~ 1 and  Fi'^' e Poly mile ct) 008:1 As is
evident from Table 1, similar levels of the  



adhesion strength to the initial Value,. were sit after  placing the
electrode semiconductor substrate for the  evaluation the pressure
cooker tester for 24 hours or Y8  hours Examples 1 to The destruction
mode 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 film was kept. the contrary, the  adhesion_ strength
was remarkably reduced attar placing .the  electrode semiconductor
substrate for the evaluation in the  pressure cooker tester 'f:oS. 24
hours or 4 hors in  Comparative Examples no ... in the destruction
mode in  the ==valuation is the adhesion atrenath, t.he.
de.lamin,ati._sl  in the interface between polj iraid.e (a) and ACE
occurred  before the cohesion failure of ACF occurred. Therefore, it
10 has been found that the high adhesion strength can be kept  for a
long period of time in the circuit connection  structure of the
present invention. WDUSTRIAL APPLICABILITY 30 [00561 As in the above,
the circuit connection structure  and Me method for producing the
same and the semiconductor  substrate for the circuit connection
structure according to  .t i_ivent r on are useful for various the ;
r 'el semiconductor products, and particularly suitable 20
vehicle-mounted semicond.uct..r product.,; and <'eh.c]..e-'counted
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  25 than hid; reliability
obtained. 30  



CLAIMS I. A method for producing a circuit connection structure
comprising: 5 a step of surface modification by giving a plasma
treatment to a semiconductor substrate having a heat  xesista` t
resin film and a first circuit electrode on a  surface thereof, using
a nitrogen--based gas containing at  least one selected from the
group consisting of nitrogen,  10 ammonia and hydrazine; a step of
arranging said semiconductor substrate whose  surfa-ce has been
mo~:l,fied 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 therebetwee__; and a step of
bonding said semiconductor substrate and  said circuit member wAth
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, nolyamideimi.de, polybenzoxazole,
polybenzimidazole and  benzocycl.ohutenn., 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 31  structure according to claim 1
wherein said circuit  



adhesive member comprises conductive particle.--- and said  first
circuit electrode and said secuand ci.:rc.i.:i . electrode  are
connected electrically through said conductive  0 particles, 3. The
method for producing the circuit. connection  structure according to
claim _ wherein, in place of said  n.:itrc>gert-based gas, a mixed
gas comprising hydrogen or an 10 inert gas in addition to said
nitrogen-based gas is used.  4. The method for producing the circuit
connection  structure according to claim 3 why :rein is ratio of said
nitrogen-based gas is 20 to 100% by volume relative to said  15 mixed
gas. The method for producing the circuit connection  structure
according to claim I 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, polyamide.imide,
pol.ybenzoxazol.e,  polybenzimidazole and benzocyclobutene, or at
least one  precursor of a polymer selected from said group. 25 6. The
method for producing the circuit 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 I
wherein said semiconductor  substrate is a semiconductor device. 32
H. The method for producing the circuit connection  structure
according to claim I wherein said circuit member  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 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 15 one selected from the group consisting of
nitrogen, ammonia  and hydrazine. I.I. The method for producing the
circuit connection  structure according to claim I wherein said heat
resistant  20 resin film is a film composed of any one of polyimide
and  polytbenzoxazole. 


