
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0033031 A1 

Shibata 

US 20010033031A1 

(43) Pub. Date: Oct. 25, 2001 

(54) SEMICONDUCTOR DEVICE AND 
PRODUCTION PROCESS THEREOF 

Publication Classi?cation 

(51) Int. Cl.7 ........................ .. H01L 23/48; H01L 23/52; 
(75) Inventor: Kazutaka Shibata, Kyoto (JP) H01L 29/40 

(52) US. Cl. ............................................................ .. 257/777 
Correspondence Address: 
RADER FISHMAN & GRAUER PLLC (57) ABSTRACT 

LION BUILDING A semiconductor device having a pad for electrical connec 
501 tion provided on a semiconductor substrate, a ?rst insulating 

’ ?lm With Which a surface of the semiconductor substrate is 

73 AS - I ROHM CO_ LTD coated and having an opening to Which the pad is exposed, 
( ) slgnee ’ a conductive ?lm joined to the pad on a bottom surface of 

(21) APPL NO; 09/814 058 the opening of the ?rst insulating ?lm and extending to a 
’ surface of the ?rst insulating ?lm outside the opening, a 

(22) Filed; Man 22, 2001 second insulating ?lm With Which the conductive ?lm is 
coated and having an opening to Which a part of the 

30 Forei n A lication Priorit Data con uctive m is eX ose , an a connectm mem er () gpp y d'?l'pdd 'gb 
arranged so as to be joined to the conductive ?lm inside the 

Mar. 28, 2000 (JP) ....................................... .. 2000-89174 opening of the second insulating ?lm. 
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SEMICONDUCTOR DEVICE AND PRODUCTION 
PROCESS THEREOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a semiconductor 
device having a conductive ?lm connected to a pad on a 
semiconductor substrate and a production process thereof. 

[0003] 2. Description of Related Art 

[0004] In a chip-on-chip structure in Which active surfaces 
of a pair of semiconductor chips are overlapped With each 
other, and in a ?ip chip bonding structure in Which a 
semiconductor chip is joined to a Wiring board With its active 
surface opposed to the Wiring board, a projection for elec 
trical connection called a bump is provided on the active 
surface of the semiconductor chip. FIG. 3 illustrates con 
struction in the vicinity of a surface of the semiconductor 
chip. 

[0005] A pad 52 to Which a part of an external Wiring is 
exposed is provided on an active surface 51a of a semicon 
ductor substrate 51. The active surface 51a of the semicon 
ductor substrate 51 is covered With a polyimide ?lm 54 
having an opening 53 to Which the pad 52 is exposed. A 
bump 55 is arranged on the pad 52 in the opening 53. The 
bump 55 projects from a surface of the polyimide ?lm 54. 

[0006] The bump 55 is formed by electroless plating, for 
example. In the electroless plating, a metal ?lm having good 
adhesive properties cannot be formed on the surface of the 
polyimide ?lm 54. By merely groWing a thick ?lm of a 
conductor such as gold or copper on the pad 52 inside the 
opening 53, therefore, the bump 55 is formed. 

[0007] HoWever, it takes long to form the thick ?lm by the 
electroless plating. Accordingly, it takes signi?cantly long to 
?ll in the opening 53 formed in the polyimide ?lm 54 and 
form the bump 55 projecting from the surface of the poly 
imide ?lm 54. Therefore, time required to produce the 
semiconductor chip is long. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide a 
semiconductor device, having a connecting member, Whose 
productivity can be improved and a production process 
thereof. 

[0009] Another object of the present invention is to pro 
vide a process of producing a semiconductor device, in 
Which a loW-resistive conductive ?lm having good adhesive 
properties can be formed on a surface of an insulating ?lm 
on a semiconductor substrate in a short time. 

[0010] A semiconductor device according to the present 
invention comprises a pad for electrical connection provided 
on a semiconductor substrate; a ?rst insulating ?lm With 
Which a surface of the semiconductor substrate is coated and 
having an opening to Which the pad is exposed; a conductive 
?lm joined to the pad on a bottom surface of the opening of 
the ?rst insulating ?lm and extending to a surface of the ?rst 
insulating ?lm outside the opening; a second insulating ?lm 
With Which the conductive ?lm is coated and having an 
opening to Which a part of the conductive ?lm is exposed; 
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and a connecting member arranged so as to be joined to the 
conductive ?lm inside the opening of the second insulating 
?lm. 

[0011] The semiconductor device can be produced by a 
production process comprising the steps of coating a surface 
of a semiconductor substrate, provided With a pad for 
electrical connection, With a ?rst insulating ?lm having an 
opening to Which the pad is exposed; modifying a surface of 
the ?rst insulating ?lm and an inner Wall surface of the 
opening; forming by an ion-exchange reaction a thin con 
ductive ?lm With Which the surface of the ?rst insulating 
?lm, the inner Wall surface of the opening, and a surface of 
the pad exposed on a bottom surface of the opening is 
coated; thickening the thin conductive ?lm by electroplating 
With poWer being fed using the thin conductive ?lm; form 
ing a second insulating ?lm With Which the thickened 
conductive ?lm is coated and having an opening to Which a 
part of the conductive ?lm is exposed; and forming a 
connecting member joined to the thickened conductive ?lm 
inside the opening of the second insulating ?lm. 

[0012] According to the process, by modifying the surface 
of the ?rst insulating ?lm and the inner Wall surface of the 
opening formed in the ?rst insulating ?lm, the thin conduc 
tive ?lm having good adhesive properties can be formed by 
utiliZing the ion-exchange reaction on the modi?ed surfaces. 
PoWer can be fed using the thin conductive ?lm, thereby 
making it possible to thicken the thin conductive ?lm by the 
electroplating. The conductive ?lm can be thickened in a 
short time by the electroplating. As a result, the thickened 
conductive ?lm having good adhesive properties can be 
quickly formed on the ?rst insulating ?lm. After the thick 
ened conductive ?lm is then coated With the second insu 
lating ?lm, and the opening is formed in the second insulting 
?lm, the connecting member joined to the thickened con 
ductive ?lm may be formed in the opening. 

[0013] The surface modi?cation processing for the ?rst 
insulating ?lm may be processing for introducing a cation 
exchange group into the surface of the ?rst insulating ?lm. 
The surface of the ?rst insulating ?lm Which has been 
subjected to the surface modi?cation processing is brought 
into contact With a solution containing ions of a metal 
material to compose the conductive ?lm, thereby making it 
possible to produce the ion-exchange reaction. By the ion 
exchange reaction, the metal ions are replaced With the 
cation exchange group, and the cation exchange group is 
sucked by the surface of the ?rst insulating ?lm. 

[0014] The connecting member may be a bump for con 
nection to another solid device (e.g., another semiconductor 
chip or Wiring board). 

[0015] The connecting member may be another conduc 
tive ?lm joined to the conductive ?lm on the bottom surface 
of the opening in the second insulating ?lm and extending to 
the surface of the second insulating ?lm. In this case, a 
so-called multi-layered Wiring structure is constituted by a 
tWo-layer conductive ?lm insulated by the second insulating 
?lm. 

[0016] The ?rst insulating ?lm may be composed of 
polyimide resin. In this case, the modi?cation processing for 
the surface of the ?rst insulating ?lm and the inner Wall 
surface of the opening formed in the ?rst insulating ?lm may 
be processing for cleaving an imide ring of the polyimide 
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resin using a potassium hydroxide solution, for example, and 
introducing a carboxyl group serving as the cation exchange 
group into the surface of the ?rst insulating ?lm. Thereafter, 
the ?rst insulating ?lm is immersed in the solution contain 
ing the ions of the metal material composing the connecting 
member, thereby making it possible to produce the ion 
exchange reaction on the surface of the ?rst insulating ?lm 
and form the connecting member composed of the metal 
material on the surface of the ?rst insulating ?lm, the inner 
Wall surface of the opening, and the surface of the pad. 

[0017] As a material for the ?rst insulating ?lm, epoxy 
resin, for example, can be used in addition to the polyimide 
resin. In this case, the surface modi?cation processing for 
the ?rst insulating ?lm may be processing for immersing the 
?rst insulating ?lm in a sulfuric acid solution to introduce a 
sulfo group serving as the cation exchange group into its 
surface. When an epoxy resin ?lm Which has been thus 
subjected to the surface modi?cation processing is immersed 
in the solution containing the metal ions to produce the 
ion-exchange reaction, the metal ions are sucked by the 
surface of the ?rst insulating ?lm. 

[0018] As a material for the ?rst insulating ?lm, resin 
including an imide bond or an acido bond or including both 
an imide bond and an acido bond can be used in addition 
thereto. 

[0019] As the second insulating ?lm, the resin including 
an imide bond or an acido bond or both an imide bond and 

an acido bond can be used, in addition to the polyimide resin 
or the epoxy resin, as a material composing the second 
insulating ?lm, similarly to the ?rst insulating ?lm. Particu 
larly When a multi-layered Wiring structure is formed using 
a pair of conductive ?lms insulated by the second insulating 
?lm, it is preferable that the surface of the second insulating 
?lm and the inner Wall surface of the opening are subjected 
to the above-mentioned surface modi?cation processing 
using the polyimide resin or the epoxy resin as the material 
composing the second insulating ?lm. 

[0020] Aprocess according to another mode of the present 
invention comprises the steps of forming an insulating ?lm 
on a semiconductor substrate; modifying a surface of the 
insulating ?lm; forming a thin conductive ?lm by an ion 
exchange reaction on the modi?ed surface of the insulating 
?lm; and thickening the thin conductive ?lm by electroplat 
ing for feeding poWer using the thin conductive ?lm. 

[0021] According to the process, the conductive ?lm hav 
ing good adhesive properties can be formed on the surface 
of the insulating ?lm by performing the ion-exchange reac 
tion subsequently to the surface modi?cation processing for 
the insulating ?lm. The thin conductive ?lm is thickened by 
the electroplating, thereby making it possible to form a 
loW-resistive conductive ?lm having good adhesive proper 
ties in a short time on the insulating ?lm. This can contribute 
to an improvement in the productivity of the semiconductor 
device. 

[0022] The foregoing and other objects, features, aspects 
and advantages of the present invention Will become more 
apparent from the folloWing detailed description of the 
present invention When taken in conjunction With the 
accompanying draWings. 

Oct. 25, 2001 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIGS. 1A to 1E are cross-sectional vieWs shoWing 
the steps of a process of producing a semiconductor device 
according to a ?rst embodiment of the present invention; 

[0024] FIG. 2 is an illustrative sectional vieW for explain 
ing a process of producing a semiconductor device accord 
ing to a second embodiment of the present invention; and 

[0025] FIG. 3 is a cross-sectional vieW for explaining the 
prior art for forming a bump on an active surface of a 
semiconductor substrate. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] FIGS. 1A to 1E are cross-sectional vieWs shoWing 
the steps of a process of producing a semiconductor device 
according to a ?rst embodiment of the present invention. A 
plurality of device forming regions corresponding to a 
plurality of semiconductor chips are provided on a surface of 
a semiconductor Wafer W (a semiconductor substrate), and 
the plurality of device forming regions are separated by a 
scribe line region L. The scribe line region L is a region 
along a cutting line in a case Where the semiconductor chips 
are cut out of the Wafer W by a dicing saW. 

[0027] In the device forming region corresponding to each 
of the semiconductor chips, a pad P for electrical connection 
to another solid device (a semiconductor chip or a Wiring 
board, etc.) is provided on an active surface Wa. The pad P 
is exposed from an opening 11a formed in a ?rst polyimide 
?lm 11 (a ?rst insulating ?lm) With Which the active surface 
Wa is coated. The pad P is an exposed part of an internal 
Wiring electrically connected to an internal circuit, compris 
ing functional devices such as transistors and resistors, 
formed on the active surface. 

[0028] A thin conductive ?lm 21a is formed, as shoWn in 
FIG. 1B, from a state shoWn in FIG. 1A Where the ?rst 
polyimide ?lm 11 is formed on the active surface Wa. A 
process reported in “Basic study for Direct MetalliZation 
Using Surface Modi?cation of Polyimide and Epoxy Resin” 
(by NaWafune et. al., Journal of JIEP (Japan Institute of 
Electronics Packaging), Vol. 2, No. 5 (1999), pp 390-393), 
“Production of Co/Pt Multi-layered Film UtiliZing Surface 
Modi?cation of Polyimide Resin and Magnetic Properties” 
(by Tamura et. al., the substance of the 99-th Conference of 
The Surface Finishing Society of Japan (1999), pp 35-36) , 
etc. can be applied to the formation of the thin conductive 
?lm 21a. 

[0029] Speci?cally, the surface of the ?rst polyimide ?lm 
11 and the inner Wall surface of the opening 11a are 
subjected to surface modi?cation processing. The surface 
modi?cation processing is performed speci?cally by 
immersing in a potassium hydroxide solution the semicon 
ductor Wafer W in the state shoWn in FIG. 1A Where the ?rst 
polyimide ?lm 11 is formed, cleaving an imide ring in a 
surface layer portion of the ?rst polyimide ?lm 11, and 
introducing a carboxyl group into the surface of the ?rst 
polyimide ?lm 11. 

[0030] The thin conductive ?lm 21a can be thus formed 
With good adhesive properties by an ion-exchange reaction 
on the surface of the ?rst polyimide ?lm 11 Which has been 
subjected to the surface modi?cation processing. The ion 
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exchange reaction can be performed by immersing in a 
solution containing metal ions the semiconductor Wafer W in 
a state Where the ?rst polyimide ?lm 11 has been subjected 
to the surface modi?cation processing. If the semiconductor 
Wafer W is immersed in a copper sulfate solution, for 
example, a copper thin ?lm serving as the thin conductive 
?lm 21a can be provided on the surface of the ?rst polyimide 
?lm 11, the inner Wall surface of the opening 11a, and the 
surface of the pad P. 

[0031] After the thin conductive ?lm 21a is thus formed 
on the surface of the ?rst polyimide ?lm 11, a thick 
conductive ?lm 21 is formed, as shoWn in FIG. 1C, by 
electroplating for feeding poWer using the thin conductive 
?lm 21a. That is, the conductive ?lm 21 Which is made 
loW-resistive is formed on the surface of the ?rst polyimide 
?lm 11 by thickening the thin conductive ?lm 21a using the 
electroplating. The poWer can be fed at the time of the 
electroplating by connecting the thin conductive ?lm 21a in 
the scribe line region L to an electrode. 

[0032] Since the thin conductive ?lm 21a can be thickened 
in a short time by the electroplating, the formation of the 
conductive ?lm 21 formed through the formation of the thin 
conductive ?lm 21a by the ion-exchange reaction and the 
thickening thereof can be achieved in a short-time step. 

[0033] As shoWn in FIG. 1D, the pattern of a resist ?lm 15 
is formed on the surface of the ?rst polyimide ?lm 11. Prior 
to forming the resist ?lm 15, an insulating ?lm 17 may be 
buried in a depression 25 formed in a portion, corresponding 
to the opening 11a, in the thickened conductive ?lm 21a. 

[0034] The conductive ?lm 21 is then patterned by etching 
using the resist ?lm 15 as a mask. Thereafter, as shoWn in 
FIG. 1E, the resist ?lm 15 is stripped, and a second 
polyimide ?lm 12 (a second insulating ?lm) is formed such 
that a surface of the conductive ?lm 21 and the surface of the 
?rst polyimide ?lm 11 exposed by etching aWay an unnec 
essary portion of the conductive ?lm 21 are coated there 
With. An opening 12a is formed at a position, avoiding the 
opening 11a in the ?rst polyimide ?lm 11, in the second 
polyimide ?lm 12. Abump B is provided in the opening 12a. 

[0035] If an opening 11b is formed in the ?rst polyimide 
?lm 11 in the scribe line region L, the bump B can be quickly 
formed by the electroplating performed by feeding poWer 
from the conductive ?lm 21 exposed from the opening 11b. 
The bump B is formed in the shape of a thick ?lm ?lling in 
the opening 12a and projecting from a surface of the second 
polyimide ?lm 12 in a quick step by the electroplating. 

[0036] Thereafter, the Wafer W is cut by a dicing saW 
along the scribe line region L, thereby obtaining respective 
pieces of semiconductor chips. 

[0037] As described in the foregoing, according to the 
present embodiment, the thin conductive ?lm 21a is formed 
by the surface modi?cation processing for the ?rst polyim 
ide ?lm 11 and the ion-exchange reaction for the surface of 
the ?rst polyimide ?lm 11 after the surface modi?cation 
processing. The conductive ?lm 21 Which is made loW 
resistive can be provided on the ?rst polyimide ?lm 11 by 
thickening the thin conductive ?lm 21a. So long time is not 
required to form the thin conductive ?lm 21a by the ion 
exchange reaction. Further, the thin conductive ?lm 21a can 
be quickly thickened by the electroplating. Consequently, 
the productivity of the semiconductor chip can be improved. 
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[0038] The semiconductor chip produced in accordance 
With the process according to the present embodiment has 
the bump B serving as a connecting member to another solid 
device at a position shifted from the opening 11a formed in 
the ?rst polyimide ?lm 11, as shoWn in FIG. 1E. As a result, 
the ?rst polyimide ?lm 11 is interposed betWeen the bump 
B and the active surface Wa of the Wafer W serving as the 
semiconductor substrate. Such a structure is advantageous 
that When it is joined to another solid device, pressure 
received by the bump B is not directly exerted on the 
semiconductor substrate (the Wafer Further, the ?rst and 
second polyimide ?lms 11 and 12 are interposed betWeen the 
other solid device and the active surface Wa of the semi 
conductor chip. Consequently, the difference in the coef? 
cient of thermal expansion betWeen the solid device and the 
semiconductor chip can be satisfactorily absorbed. There 
fore, stress caused by the difference in the coef?cient of the 
thermal expansion can be effectively prevented from being 
exerted on the semiconductor substrate. 

[0039] FIG. 2 is an illustrative sectional vieW for explain 
ing a process of producing a semiconductor device accord 
ing to a second embodiment of the present invention. In 
FIG. 2, portions corresponding to the portions shoWn in 
FIGS. 1A to 1E, described above, are assigned the same 
reference numerals as those shoWn in FIGS. 1A to 1E. 

[0040] In the second embodiment, a multi-layered Wiring 
structure is formed on a Wafer W. That is, a second conduc 
tive ?lm 22 is formed on a surface of a second polyimide 
?lm 12. The second conductive ?lm 22 is joined to a ?rst 
conductive ?lm 21 at the bottom of an opening 12a formed 
in the second polyimide ?lm 12. The second conductive ?lm 
22 rises along an inner Wall surface of the opening 12a, and 
further extends to the surface of the second polyimide ?lm 
12. 

[0041] The second conductive ?lm 22 can be formed by 
the same process as that forming the ?rst conductive ?lm 21. 
That is, surface modi?cation processing for the second 
polyimide ?lm 12 is performed in the same manner as 
surface modi?cation processing for a ?rst polyimide ?lm 11. 
A thin conductive ?lm is formed by utiliZing an ion 
exchange reaction on the surface of the second polyimide 
?lm 12 Which has been thus subjected to the surface modi 
?cation processing. The thin conductive ?lm is brought into 
contact With the ?rst conductive ?lm 21 in the opening 12a. 
Accordingly, poWer is fed from the ?rst conductive ?lm 21 
to thicken the thin conductive ?lm formed on the second 
polyimide ?lm 12 by electroplating, thereby making it 
possible to provide the thickened conductive ?lm 22. The 
second conductive ?lm 22 has a depression 26 at a position 
corresponding to the opening 12a. HoWever, the depression 
26 is ?lled With an insulating material 27, as required. 

[0042] The second conductive ?lm 22 is patterned, as 
required. Thereafter, an insulating ?lm 13 (e.g., a polyimide 
?lm) is formed so as to cover the second conductive ?lm 22 
and the surface of the second polyimide ?lm 12 exposed by 
patterning the second conductive ?lm 22. An opening 13a is 
formed at a position, avoiding the opening 12a, in the 
insulating ?lm 13. Abump B is buried in the opening 13a. 
If an opening 13b is formed in the insulating ?lm 13 in a 
scribe line region L, the bump B can be formed by the 
electroplating performed by poWer feeding through the ?rst 
conductive ?lm 21 and the second conductive ?lm 22 in the 
scribe line region L. 
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[0043] As described in the foregoing, according to the 
second embodiment, a Wiring having a tWo-layer structure 
can be provided on the Wafer W by forming the thin 
conductive ?lm using the surface modi?cation processing 
and the ion-exchange reaction for the polyimide ?lms and 
thickening the thin conductive ?lm using the electroplating. 

[0044] Although description has been made of the tWo 
embodiments of the present invention, the present invention 
can be embodied in another mode. Although in the above 
mentioned ?rst and second embodiments, polyimide resin is 
used as a material for the ?rst and second insulating ?lms, 
for example, epoxy resin can be also used. In this case, it is 
preferable that surface modi?cation processing is processing 
for immersing in a sulfuric acid solution a Wafer having a 
?lm composed of epoxy resin formed therein to introduce a 
sulfo group into a surface of the epoxy resin ?lm. The sulfo 
group is replaced With metal ions by ion-exchange resin, 
thereby making it possible to form a thin conductive ?lm on 
the surface of the epoxy resin ?lm. 

[0045] Although in the above-mentioned ?rst and second 
embodiments, the depressions 25 and 26 in the ?rst and 
second conductive ?lms 21 and 22 are respectively ?lled 
With the insulating materials 17 and 27, the ?lling With the 
insulating materials 17 and 27 may be omitted. 

[0046] A metal material having conductive properties, for 
example, cobalt or nickel can be used in addition to copper 
as a material for the conductive ?lms 21 and 22. The same 
is true for a material for the bump B. HoWever, the same 
material as that for the conductive ?lms 21 and 22 is 
preferably used as the material for the bump B. 

[0047] Although in the above-mentioned second embodi 
ment, description has been made of an example in Which the 
Wiring having a tWo-layer structure is provided on the active 
surface Wa of the Wafer W, a multi-layered Wiring structure 
comprising three or more layers can be also formed in the 
same manner. 

[0048] Although in the above-mentioned ?rst and second 
embodiments, description has been made of an example in 
Which both the ?rst and second insulating ?lms are com 
posed of polyimide resin, they may be composed of epoxy 
resin, as described above, and they may be respectively 
composed of different insulating resin materials. 

[0049] Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
is by Way of illustration and example only and is not to be 
taken by Way of limitation, the spirit and scope of the present 
invention being limited only by the terms of the appended 
claims. 

[0050] The application corresponds to Japanese Patent 
Application Serial No. 2000-89174 ?led With the Japanese 
Patent Of?ce on Mar. 28, 2000, the disclosure of Which is 
incorporated herein by reference. 

What is claimed is: 
1. A semiconductor device comprising: 

a pad for electrical connection provided on a semicon 
ductor substrate; 

a ?rst insulating ?lm With Which a surface of the semi 
conductor substrate is coated and having an opening to 
Which the pad is exposed; 
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a conductive ?lm joined to the pad on a bottom surface of 
the opening of the ?rst insulating ?lm and extending to 
a surface of the ?rst insulating ?lm outside the opening; 

a second insulating ?lm With Which the conductive ?lm is 
coated and having an opening to Which a part of the 
conductive ?lm is exposed; and 

a connecting member arranged so as to be joined to the 
conductive ?lm inside the opening of the second insu 
lating ?lm. 

2. The semiconductor device according to claim 1, 
Wherein 

the connecting member includes a bump for connection to 
another solid device. 

3. The semiconductor device according to claim 1, 
Wherein 

the connecting member includes another conductive ?lm 
joined to the conductive ?lm on a bottom surface of the 
opening of the second insulating ?lm and extending to 
a surface of the second insulating ?lm outside the 
opening. 

4. The semiconductor device according to claim 1, 
Wherein 

the ?rst insulating ?lm includes resin having at least one 
of an imide bond and an acido bond. 

5. The semiconductor device according to claim 1, 
Wherein 

the second insulating ?lm includes resin having at least 
one of an imide bond and an acido bond. 

6. A process of producing a semiconductor device, com 
prising the steps of: 

coating a surface of a semiconductor substrate, provided 
With a pad for electrical connection, With a ?rst insu 
lating ?lm having an opening to Which the pad is 
exposed; 

modifying a surface of the ?rst insulating ?lm and an 
inner Wall surface of the opening; 

forming, by an ion-exchange reaction, a thin conductive 
?lm With Which the surface of the ?rst insulating ?lm, 
the inner-Wall surface of the opening, and a surface of 
the pad exposed on a bottom surface of the opening is 
coated; 

thickening the thin conductive ?lm by electroplating With 
poWer fed using the thin conductive ?lm; 

forming a second insulating ?lm With Which the thickened 
conductive ?lm is coated and having an opening to 
Which a part of the conductive ?lm is exposed; and 

forming a connecting member joined to the thickened 
conductive ?lm inside the opening of the second insu 
lating ?lm. 

7. The process according to claim 6, Wherein the con 
necting member is a bump for connection to another solid 
device. 

8. The process according to claim 6, further comprising 

forming, as the connecting member, another conductive 
?lm joined to the conductive ?lm on a bottom surface 
of the opening of the second insulating ?lm and extend 
ing to a surface of the second insulating ?lm outside the 
opening. 
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9. The process according to claim 6, wherein 

the ?rst insulating ?lm includes resin having at least one 
of an imide bond and an acido bond. 

10. The process according to claim 6, Wherein 

the second insulating ?lm includes resin including at least 
one of an imide bond and an acido bond. 

11. A process of producing a semiconductor device, 
comprising the steps of: 
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forming an insulating ?lm on a semiconductor substrate; 

modifying a surface of the insulating ?lm; 

forming a thin conductive ?lm by an ion-exchange reac 
tion on the modi?ed surface of the insulating ?lm; and 

thickening the thin conductive ?lm by electroplating With 
poWer fed using the thin conductive ?lm. 

* * * * * 


