
FABRICATION METHOD OF WIRING SUBSTRATE FOR MOUNTING SEMICONDUCTOR ELEMENT
AND SEMICONDUCTOR DEVICE BACKGROUND OF THE INVENTION Field of the Invention
The present invention relates to a fabrication method of a wiring substrate
for mounting a semiconductor element. Description of the Related Art As one
of techniques for mounting a semiconductor element, there is a TAB (Tape
Automated Bonding) technique. FIGS. 1A through 1D show the outline of a
wiring substrate forming method which is one conventional example thereof
in the order of process. For example, to a polyimide resin layer (having a
thickness of, for example, 75 [err]m) a patterned to have a predetermined
pattern, a copper layer (having a thickness of, for example, several to
several tens [err]m) is bonded via an adhesive b to form a stacked layer.
The copper layer c is patterned. As a result, a film circuit having a
wiring film formed therein is prepared. FIG. 1A shows its film circuit.
Subsequently, as shown in FIG. 1B, a nickel film (having a thickness of,
for example, 2 [err]m) is first formed by electrolytic plating. Thereafter,
a gold plating film (having a thickness of, for example, 1 [err]m) is
formed by electrolytic plating. Thereafter, as shown in FIG, 1C, external
shape cut processing is conducted to separate the same at every    2
semiconductor device independently. d denotes a plating film. 



After the external shape cut processing, an internal end of each wiring
film c is bonded to respective electrodes of a semiconductor element e as
shown in FIG. 1D. This bonding becomes Au/Al bonding. FIGS. 2A through 2C
show the outline of a wiring substrate forming method which is another
conventional example in the order of process. This conventional example is
intended for a wiring substrate for BGA/CSP of wire bonding type, and a
bump is formed by using nonelectrolytic plating. First of all, as shown in
FIG. 2A, a polyimide resin layer (having a thickness of, for example, 30
[err]m) a with a patterned adhesive b is bonded to a copper layer (having a
thickness of, for example, 18 [err]m) c to form a stacked layer.
Thereafter, as shown in FIG. 2B, the copper layer c is selectively etched.
Then, as shown in FIG. 2C, a nickel film (having a film thickness of 2
[err]m) is then formed on the whole surface by nonelectrolytic plating.
Further, a golden film (0.5 pm) is formed by the nonelectrolytic plating.
Thereafter, a semiconductor element is subjected to die bonding, wire
bonding is carried out, and then resin sealing is performed. FIG. 2C shows
its state after resin sealing, where d denotes a nickel/gold plating film,
e a semiconductor element, g an adhesive, h a wire, and i a sealing resin.
In the conventional method shown in FIG. 1, a golden film is formed by the
electrolytic plating at every wiring.    3 This results in a first problem
that a lead wiring is needed for 



the electrolytic plating and the design is troublesome. Secondly, there is
a problem that a size reduction thereof is difficult because the lead
wiring area is needed. Thirdly, since partial plating is difficult by the
electrolytic plating, gold sticks to the whole surface where the wiring is
exposed, and the amount of use of gold tends to increase. This results in a
problem that the gold film cannot be too thick in order to suppress that
tendency. This becomes a factor restraining the improvement of the bonding
performance. Fourthly, in the case where a bump is configured by forming a
gold film directly on the surface of a copper film serving as a wiring
film, for example, a nickel film is required as an underlayer of the gold
bump in order to prevent ultrasonic vibration applied at the time of
bonding from spreading. This results in a problem that damage tends to
occur on the semiconductor device side. Furthermore, in the conventional
method shown in FIG. 2, since the gold film is formed by using the
nonelectrolytic plating method, first, the plating speed is slow and the
time required for plating becomes very long. Furthermore, in the case where
a substrate for TAB is formed, tapelike plating facilities become
necessary. This results in a problem that the cost of facilities becomes
high. Secondly, the nonelectrolytic plating method has a problem that the
gold plating for an opening having a small diameter is difficult and
blurring of the    4 adhesive and occurrence of bubbles easily occur.
Thirdly, the 



nonelectrolytic plating method has a problem that the stability of plating
is poor, the film quality is unstable, and an abnormality easily occurs in
the gold film. Fourthly, the nonelectrolytic plating method has a problem
that the replacement frequency of the plating solution is high and
replacement is needed at a frequency of once every three or four days.
SUMMARY OF THE INVENTION The present invention has been made to solve such
problems. An object of the present invention is to avoid drawbacks of the
conventional electrolytic plating method in a fabrication method of a
wiring substrate for mounting a semiconductor element by adopting the
electrolytic plating method in forming a bump or a bonding pad and thereby
eliminating the necessity of forming a lead wiring at every wiring while
avoiding the drawbacks of the above described non- electrolytic plating
method. A fabrication method of a wiring substrate for mounting a
semiconductor element according to a first aspect of the present invention
includes forming a resist film (first resist film) of a negative pattern
for forming a wiring film and a resist film (second resist film) of a
negative pattern for forming a bump or a pad on a surface of a metal base,
conducting electrolytic plating of a bump or pad material by using the    5
first resist film and the second resist film as a mask, thereby 



forming a bump or a pad, then removing only the second resist film, and
forming a wiring film by conducting electrolytic plating with the first
resist film serving as a mask. According to the fabrication method of the
wiring substrate for mounting a semiconductor element according to the
first aspect, therefore, in a stage before the wiring film is formed,
plating is conducted by using the resist film having a negative pattern
with respect to the wiring film and the resist film having a negative
pattern with respect to the bump or pad as masks, and thereby the bump or
pad is formed. At the time of that plating, therefore, the metal base can
be used as a potential transmission means. Without providing a lead circuit
for electrolytic plating, therefore, the bump or pad can be formed by the
electrolytic plating. Therefore, all drawbacks of the method of forming the
bump or pad by using the nonelectrolytic plating can be avoided. In
addition, the necessity of forming the electrolytic plating lead circuit
for providing a potential at every wiring film when using the electrolytic
plating method is not present, either. Therefore, the drawback of
conventional electrolytic plating method can be avoided. A fabrication
method of a wiring substrate for mounting a semiconductor element according
to a second aspect of the present invention includes conducting
electrolytic plating of a    6 bump or pad material on a surface of a metal
base by using a 



resist film having a negative pattern with respect to a wiring film to be
formed, as a mask, thereby forming a bump or a pad, furthermore conducting
electrolytic plating of a wiring film material on the pad on the surface of
the metal base by using the resist film as a mask, and thereby forming a
wiring film. According to the fabrication method of a wiring substrate for
mounting a semiconductor element according to the second aspect, therefore,
the resist film formed as the mask for selectively forming the wiring film
is used as the mask for selectively forming the bump or pad as well. Both
the formation of the bump or the pad and formation of the wiring film are
conducted in such a state that the metal base is surely present. At the a
time of that plating, therefore, the metal base can be used as a potential
transmission means. Without providing a lead circuit for electrolytic
plating, therefore, the bump or the pad can be formed by the electrolytic
plating. Therefore, all drawbacks of the method of forming the bump or pad
by using the nonelectrolytic plating can be avoided. In addition, the
necessity of forming the lead circuit for electrolytic plating for
providing a potential at every wiring film when using the electrolytic
plating method is not present, either. Therefore, the drawback of
conventional electrolytic plating method can be avoided. In addition, since
the resist film serving as the mask    7 for selectively forming the
bonding pad is common to the resist 



film serving as the mask for selectively forming the wiring film, there is
also obtained an advantage that a series of processes for selectively
forming the resist film can be reduced by one amount. BRIEF DESCRIPTION OF
THE DRAWINGS FIG. 1A through 1D are sectional views showing a prior art
example of a fabrication method of a wiring substrate for mounting a
semiconductor element, in the order of process; FIG. 2A through 2C are
sectional views showing another prior art example of a fabrication method
of a wiring substrate for mounting a semiconductor element, in the order of
process; FIG. 3A through 3F are sectional views showing processes (A)
through (F) of a first embodiment of a fabrication method of a wiring
substrate for mounting a semiconductor element according to the present
invention, in the order of process; FIG. 4G through 4J are sectional views
showing processes (G) through (J) of the first embodiment of a fabrication
method of a wiring substrate for mounting a semiconductor element according
to the present invention, in the order of process; FIG. 5A through 5C are
sectional views showing an example of a method for mounting a semiconductor
element by using a wiring substrate (lead frame) fabricated according to
the method shown in FIG. 3 and FIG. 4, in the order of process; FIG. 6A
through 6F are sectional views showing processes    8 (A) through (F) of a
second embodiment of a fabrication method 



of a wiring substrate for mounting a semiconductor element according to the
present invention, in the order of process; FIG. 7G through 7J are
sectional views showing processes (G) through (J) of the second embodiment
of a fabrication method of a wiring substrate for mounting a semiconductor
element according to the present invention, in the order of process; FIG.
8A through 8D are sectional views showing an example of a method for
mounting a semiconductor element by using a wiring substrate (lead frame)
fabricated according to the method shown in FIGS. 6 and 7, in the order of
process; FIG. 9A through 9D are sectional views showing processes (A)
through (D) of a third embodiment of a fabrication method of a wiring
substrate for mounting a semiconductor element according to the present
invention, in the order process; FIG. 10E through lOG are sectional views
showing processes (E) through (G) of the third embodiment of a fabrication
method of a wiring substrate for mounting a semiconductor element according
to the present invention, in the order of process; FIG. 11A through 11C are
sectional views showing an example of a method for mounting a semiconductor
element by using a wiring substrate (lead frame) fabricated according to
the method shown in FIGS. 9 and 10, in the order of process; FIG. 12 is a
perspective view of a portable telephone    9 with a part being cut away to
show its inside; and 



FIG. 13 is a schematic sectional view showing a connection state between a
mother board in a portable telephone and a semiconductor device of the
present invention. DESCRIPTION OF THE PREFERRED EMBODIMENTS The present
invention can be applied not to only a wiring substrate for mounting a
semiconductor element of ordinary BGA and CSP types, but also to a wiring
substrate for mounting a semiconductor element of BGA and CSP types of wire
bonding type. As a first resist film, a liquefied resist THB-30 (JSR), for
example, can be used (In that case, THB-DI (JSR) 0.5% tetramethyl ammonium
hydroxide is suitable). As a second resist film, a dry film HN[err]240
(produced by Hitachi Chemical Co. Ltd.), for example, can be used (In that
case, a sodium carbonate 1% aqueous solution [with a temperature of
40[err]C] is suitable). In the case where the above described liquefied
resist THB-30 (JSR) is used as the resist film, removal of the first resist
film after the formation of a bump or a pad can be performed by using, for
example, THB-SI (JSR) dimethyl sulfoxide + tetramethyl ammonium hydroxide
as an exfoliation agent. In the case where, for example, a dry film HN 240
(produced by Hitachi Chemical Co. Ltd.) is used, removal of the second
resist film after formation of the wiring film can be performed by using,
for example, a sodium hydroxide 5% aqueous solution (40[err]C) as the
exfoliation agent. In many cases, the bump or the    10 pad is formed of a
gold film. However, other metal, such as 



palladium, can also be used. The material is not restricted to the gold.
Hereafter, the present invention will be described in detail by referring
to an illustrated embodiment. FIGS. 3A through 3F and FIGS. 4G through 4J
are sectional views showing a first embodiment of a fabrication method of a
wiring substrate for mounting a semiconductor element according to the
present invention, in the order of process (A) through (J). In the present
embodiment, the present invention has been applied to a wiring substrate
(lead frame) for T-BGA. (A) As shown in FIG. 3A, a nickel film (having a
thickness of, for example, 2 [err]m) 2 serving as an etching stopper is
formed on the surface of a platelike metal base (having a thickness of, for
example, 150 [err]m) 1 made of a copper alloy. Furthermore, a copper film
(having a thickness of, for example, 0.1 pm) 3 serving as a plating
underlying film is formed thereon. (B) Subsequently, as shown in FIG. 3B, a
first resist film 4 made of, for example, a liquefied resist THB-30 (JSR)
is selectively formed thereon. Specifically, the first resist film is
selectively formed so as to have a negative pattern with respect to a
wiring film (7) to be formed later. This selective formation is performed
by conducting exposure and development processings after forming the resist
film 4 on the whole    surface. In the case where the above described
liquefied resist THB-30 (JSR) is used as the material of the resist film 4,



however, THB-D1 (JSR) 0.5% tetramethyl ammonium hydroxide, for example, is
preferably used as a developing solution at the time of the development.
(C) Subsequently, as shown in FIG. 3C, a second resist film 5 made of, for
example, a dry film HN[err]240 (produced by Hitachi Chemical Co. Ltd.) is
formed so as to have a negative pattern with respect to a bump (6) to be
formed. By conducting electrolytic plating of, for example, gold with the
second resist film 5 serving as a mask, a bump (having a thickness, for
example, in the range of 2 to 10 [err]m) 6 is formed. As for the selective
formation of the second resist film 5 as well, it is performed by
conducting exposure and development processings after forming the resist
film on the whole surface. In the case where the above described dry film
HN[err]240 (produced by Hitachi Chemical Co. Ltd.) is used as the material
of the resist film 5, a sodium carbonate 1% aqueous solution (with a
temperature of 40 [err]C) is preferably used as a developing solution at
the time of the development. (D) Subsequently, by using a sodium hydroxide
about 5% aqueous solution (40[err]C) as an exfoliation solution, only the
second resist film 5 is removed as shown in FIG. 3D. The first resist film
4 is hardly eroded by this exfoliation solution, and hence remains almost
as it is.    12 (E) Subsequently, as shown in FIG. 3E, a wiring film
(having a thickness, for example, in the range of 25 to 30 [err]m) 7 



is formed by conducting electrolytic plating of, for example, copper with
the first resist film 4 serving as the mask. (F) Subsequently, by using
THB-SI (JSR) dimethyl sulfoxide + tetramethyl ammonium hydroxide as an
exfoliation solution, the first resist film 4 is removed as shown in FIG.
3F. (G) Subsequently, from, for example, polyimide or the like, a resin
film (having a thickness of, for example, 25 [err]m) 8 is selectively
formed as shown in FIG. 4G. The resin film 8 becomes an insulation base for
holding the wiring film 7. (H) Subsequently, as shown in FIG. 4H, a solder
ball electrode 9 is formed. This formation is performed by successively
conducting electrolytic plating of nickel plating, gold or nickel, and
solder. (I) Subsequently, as shown in FIG. 4I, the metal base 1 made of
copper is selectively etched from its back surface side. A place thereof
corresponding to an area where a large number of pieces of the wiring films
7 have been formed is etched, and only a portion which should become an
outer peripheral ring la is left. At the time of this etching, the
above-mentioned nickel film 2 serves as the etching stopper and prevents
the wiring film 7 formed on purpose from being etched. (J) Subsequently, as
shown in FIG. 4J, the nickel film 2    13 and the copper film 3 which have
performed the role as the etching stopper are removed by etching. As a
result, each of 



the wiring films 7 is no longer in the electrical conduction state with the
other wiring films 7, and becomes electrically independent.  The lead frame
is thus completed. FIGS. 5A through 5C are sectional views showing a method
for mounting the above described wiring substrate (lead frame) on a
semiconductor element, in the order of process. First of all, as shown in
FIG. 5A, a bump 6 made of gold located at an inner lead tip end of each
wiring film 7 is bonded to each electrode pad l0a of a semiconductor
element 10. Subsequently, as shown in FIG. 5B, a surface portion of the
semiconductor element 10 is sealed by resin 11. Thereafter, as shown in
FIG. 5C, a stiffener 12 is bonded to back faces of the semiconductor
element 10 and the lead frame via an adhesive 13. According to the present
embodiment, in a stage before the wiring film 7 is formed, the plating is
conducted to form the bumps 6 by using the first resist film 4 having the
negative pattern with respect to the wiring film 7 and the second resist
film 5 having the negative pattern with respect to the bumps 6 as the
masks. At the time of that plating, therefore, the metal base 1 can be used
as the potential transmission means. Without providing a lead circuit for
electrolytic plating, therefore, the bump 6 can be formed by the
electrolytic plating.    14 Therefore, not only all the drawbacks of the
method of forming the bump by using the nonelectrolytic plating can be
avoided, 



but also the necessity of forming the lead circuit for electrolytic plating
for providing a potential at every wiring film 7 when using the
electrolytic plating method is not present. Therefore, the drawback
inherent to the conventional electrolytic plating method can be avoided.
FIGS. 6A through 6F and FIGS. 7G through 7J are sectional views showing a
second embodiment of a fabrication method of a wiring substrate for
mounting a semiconductor element according to the present invention, in the
order of processes (A) through (J). In the present embodiment, the present
invention has been applied to a wiring substrate for T- BGA of wire bonding
type. (A) There is prepared a product in which as shown in FIG. 6A, a
nickel film (having a thickness of, for example, 2 [err]m) 2 serving as an
etching stopper is formed on the surface of a platelike metal base (having
a thickness of, for example, 150 [err]m) 1 made of a copper alloy, and
further, a copper film (having a thickness of, for example, 0.1 [err]m) 3
serving as a plating underlying film is formed thereon. (B) Subsequently,
as shown in FIG. 6B, a first resist film 4 made of, for example, a
liquefied resist THB-30 (JSR) is selectively formed. Specifically, the
first resist film is selectively formed so as to have a negative pattern
with respect    15 to a wiring film (7) to be formed later. Development is
conducted by using, for example, THB-D1 (JSR) 0.5% tetramethyl 



ammonium hydroxide as a developing solution. (C) Subsequently, as shown in
FIG. 6C, a second resist film 5 made of, for example, a dry film HN-240
(produced by Hitachi Chemical Co. Ltd.) is formed so as to have a negative
pattern with respect to a bonding pad (6) to be formed. By conducting
electrolytic plating of, for example, gold with-the second resist film 5
serving as a mask, a bonding pad (having a thickness, for example, in the
range of 2 to 10 [err]m) 6 is formed first. Furthermore, by conducting
electrolytic plating of, for example, nickel, an ultrasonic vibration
spread preventing film (having a film thickness of, for example, 5 pm) 14
is formed. This ultrasonic vibration spread preventing film 14 functions to
prevent ultrasonic vibration applied later when conducting ultrasonic
bonding between an electrode of a semiconductor element (10) and the pad 6
of the wiring film 7 by using a wire (16) from spreading and being
uncontributive to the wire bonding. As for the development for patterning
the second resist film 5, a sodium carbonate 1% aqueous solution (at a
temperature of 40[err]C), for example, is used as a developing solution.
(D) Subsequently, by using a sodium hydroxide about 5% aqueous solution
(40[err]C) as the exfoliation solution, only the second resist film 5 is
removed as shown in FIG. 6D. The above-    16 mentioned first resist film 4
is hardly eroded by this exfoliation solution, and hence remains almost as
it is. 



(E) Subsequently, as shown in FIG. 6E, a wiring film (having a thickness,
for example, in the range of 25 to 30 [err]m) 7 is formed by conducting
electrolytic plating of, for example, copper with the first resist film 4
serving as the mask. By the way, 7a denotes a chip bonding area of the
wiring film 7 for bonding the semiconductor element (10). (F) Subsequently,
by using THB-SI (JSR) dimethyl sulfoxide + tetramethyl ammonium hydroxide
as the exfoliation solution, the first resist film 4 is removed as shown in
FIG. 3F. (G) Subsequently, from, for example, polyimide or the like, a
resin film (having a thickness of, for example, 25 [err]m) 8 is selectively
formed as shown in FIG. 7G. The resin film 8 becomes an insulation base for
holding the wiring film 7. (H) Subsequently, as shown in FIG. 7H, a solder
ball electrode 9 is formed. This formation is performed by successively
conducting electrolytic plating of nickel plating, gold or nickel, and
solder. (I) Subsequently, as shown in FIG. 7I, the metal base 1 made of
copper is selectively etched from its back surface side. A place thereof
corresponding to an area where a large number of pieces of the wiring films
7 have been formed is etched, and only a portion which should become an
outer peripheral ring la    17 is left. At the time of this etching, the
nickel film 2 functions as the etching stopper and prevents the wiring film
7 



formed on purpose from being etched. (J) Subsequently, as shown in FIG. 7J,
the nickel film 2 and the copper film 3 which have already performed the
role as the etching stopper are removed by etching. As a result, each
wiring film 7 is no longer in the electrical conduction state with the
other wiring film 7, and becomes electrically independent. The lead frame
is thus completed. The surface where each wiring film 7 of lead frame
(inclusive of 7a) is exposed becomes the surface on which a semiconductor
element is mounted. FIGS. 8A through 8D are sectional views showing an
example of a method for mounting a semiconductor element by using the lead
frame fabricated by the method shown in FIGS. 6 and 7, in the order of
process. The method will now be described by referring to FIG. 8. First of
all, as shown in FIG. 8A, a semiconductor element 10 is chip-bonded to the
chip bonding area 7a of the wiring film 7. 15 denotes an adhesive.
Subsequently, as shown in FIG. 8B, connection between electrodes of the
semiconductor element 10 and the bonding pads 6 of the wiring film 7 is
conducted by means of wire bonding. 16 denotes its wire. This wire bonding
is conducted by using the ultrasonic bonding. At that time, the ultrasonic
vibration spread preventing film 14 prevents ultrasonic vibration from
18 spreading and contributes to the favorable wire bonding as described
above. 



Thereafter, as shown in FIG. 8C, the semiconductor element 10 and the wires
16 described above are sealed by resin 11.  Thereafter, as shown in FIG.
8D, a stiffener 17 serving also as a heat spreader is bonded to the sealing
resin 11 and the lead frame via an adhesive 18. In the present embodiment
as well, the same effects brought about in the above described first
embodiment can be brought about. FIGS. 9A through 9D and FIGS. 10E through
1OG show a third embodiment of a fabrication method of a wiring substrate
for mounting a semiconductor element according to the present invention, in
the order of process (A) through (G). In the present embodiment, the
present invention has been applied to a wiring substrate (lead frame) for
T-CSP of wire bonding type. (A) As shown in FIG. 9A, a platelike metal base
(having a thickness of, for example, 150 [err]m) 1 made of a copper alloy
is prepared. On its surface, a resist film 4 is selectively formed.
Specifically, the resist film is formed selectively so as to have a
negative pattern with respect to a wiring film (7) to be formed later. As
the metal base 1, the metal base having, a nickel film, for example, (of 2
[err]m in thickness) formed entirely on the surface thereof serving as an
etching stopper may be used.    19 (B) Subsequently, as shown in FIG. 9B, a
plating film 20 is formed on the surface of the metal base 1 by
electrolytic 



plating while using the resist film 4 as a mask. As shown in a lower right
part of FIG. 9B, this plating film 20 has a three- layer structure
including a nickel film 21 serving as an etching stopper, a gold film 6
serving as a bonding pad (where the gold film 6 in the present embodiment
is formed on the surface of entire wiring film, and the present embodiment
is different from the second embodiment in this point), and a nickel film
14 serving as an ultrasonic vibration spread preventing film. Therefore,
this plating film 20 is obtained by conducting electrolytic plating with
the resist film 4 serving as the mask three times in the order of nickel,
gold, and nickel. In the case where the metal base having a nickel film
serving as the etching stopper formed on the whole surface thereof is used
as the metal base 1, the nickel film 21 need not be formed. (C)
Subsequently, as shown in FIG. 9C, a wiring film (having a thickness, for
example, in the range of 25 to 30 pm) 7 is formed by conducting
electrolytic plating of, for example, copper with the first resist film 4
serving as the mask. By the way, 7a denotes a chip bonding area of the
wiring film 7 for bonding the semiconductor element (10). (D) Next, the
resist film 4 is removed as shown in FIG. 9D. (E) Subsequently, from, for
example, polyimide or the    20 like, a resin film (having a thickness of,
for example, 25 [err]m) 8 is selectively formed as shown in FIG. 10E. The
resin film 8 



becomes an insulation base for holding the wiring film 7. (F) Subsequently,
as shown in FIG. l0F, a solder ball electrode 9 is formed. This formation
is performed by successively conducting electrolytic plating of nickel
plating, gold or nickel, and solder. (G) Subsequently, themetal base 1 made
of copper is selectively etched from its back surface side. A place thereof
corresponding to an area where a large number of wiring films 7 have been
formed is etched, and only a portion which should become an outer
peripheral ring la is left. At the time of this etching, the nickel film 21
functions as the etching stopper and prevents the wiring film 7 formed on
purpose from being etched. Subsequently, as shown in FIG. l0G, the nickel
film 21 which has performed the role as the etching stopper is removed by
etching. As a result, the gold film 6 on the surface of each of the wiring
films 7 is exposed and it can perform the role as the bonding pad. In the
case where the metal base having a nickel film serving as the etching
stopper formed on the whole surface thereof is used as the metal base 1,
removing the nickel film functions not only to expose the gold film 6 but
also to electrically separate each of the wiring films 7 from the other
wiring film 7 and make each of the wiring film 7 independent from the other
wiring film. The lead frame is thus in the    21 completed state. The
surface where each wiring film 7 (7a) of the lead frame is exposed becomes
the side surface on which a 



semiconductor element is mounted. The present embodiment is different from
the first and second embodiments in that the selective formation of the
gold film 6 serving as the bonding pad is conducted by using the resist
film 4 used as the mask in selective formation of the wiring film 7 as it
is. However, the point that the metal base 1 can be used as the potential
transmission means at the time of plating is completely common to the
present embodiment and the first and second embodiments. Without providing
a lead circuit for electrolytic plating, the pad 6 can be formed by the
electrolytic plating. Therefore, all the drawbacks of the method of forming
the bump 6 by the nonelectrolytic plating can be completely avoided. In
addition, in common with the first and second embodiments, the effect that
unlike the electrolytic plating method it is not necessary to form the lead
circuit for electrolytic plating to provide a potential at every wiring
film 7 can be brought about. Therefore, the drawback inherent to the
conventional electrolytic plating method can be avoided. In addition, since
the resist film serving as the mask for selectively forming the bonding pad
6 is common to the resist film serving as the mask for selectively forming
the wiring film, a series of processes for selectively forming the resist
film can be advantageously reduced by one amount.    22 FIGS. 11A through
l1C are sectional views showing an example of a method for mounting a
semiconductor element by 



using the wiring substrate (lead frame) fabricated by the method shown in
FIGS. 9 and 10, in the order of process. The method will now be described
by referring to FIG. 11. First of all, as shown in FIG. 11A, a
semiconductor element 10 is subjected to chip bonding. Numeral 15 denotes
an adhesive. Subsequently, as shown in FIG. 11B, connection between
electrodes of the semiconductor element 10 and the bonding pads 6 of the
wiring film 7 is conducted by means of wire bonding. 16 denotes its wire.
This wire bonding is conducted by using the ultrasonic bonding. The nickel
film 14 performs the role of preventing ultrasonic vibration from spreading
as described above. Thereafter, as shown in FIG. l1C, the semiconductor
element 10 and the wires 16 are sealed by resin 11. A semiconductor device
C, in which a semiconductor element is mounted on the wiring substrate
manufacturing by the fabrication method of the present invention described
above, is mounted in an electronic appliance such as, for example, a
portable telephone A, which is shown in FIG. 12, or the like. The
semiconductor device C constitutes at least a part of an internal circuit
of the portable telephone A. As shown in FIG. 12, the above-mentioned
semiconductor device C is mounted on a mother board B within the portable
telephone A.    23 As shown in FIG. 13, electrodes D of the mother board B
are electrically connected to the external electrode 9 of the 



semiconductor device C, respectively. According to the fabrication method
for a wiring substrate and the semiconductor device of the present
invention, a small-sized semiconductor device having a fine pitch can be
manufactured accurately and satisfactorily. Thus, if such device is
employed in an electronic appliance, it is possible to make the electronic
appliance small in size. According to the fabrication method of the wiring
substrate for mounting a semiconductor element according to claim 1, in a
stage before the wiring film is formed, plating is conducted by using the
resist film having a negative pattern with respect to the wiring film and
the resist film having a negative pattern with respect to the bumps or pads
as masks, and thereby the bumps or pads are formed. At the time of that
plating, therefore, the metal base can be used as the potential
transmission means. Without providing a lead circuit for electrolytic
plating, therefore, the bumps or pads can be formed by the electrolytic
plating. Therefore, all drawbacks of the method of forming the bumps or
pads by using the nonelectrolytic plating can be avoided. In addition, the
necessity of forming the lead circuit for electrolytic plating for
providing a potential at every wiring film when using the electrolytic
plating method is not present, either. Therefore, the drawback    24
inherent to the conventional electrolytic plating method can be avoided. 



According to the fabrication method of the wiring substrate for mounting a
semiconductor element according to claim 2, the resist film formed as the
mask for selectively forming the wiring film is used as the mask for
selectively forming the bumps or pads as well. Both the formation of the
bumps or pads and formation of the wiring film are conducted in such a
state that the metal base is completely present. At the time of that
plating, therefore, the metal base can be used as the potential
transmission means. Without providing a lead circuit for electrolytic
plating, therefore, the bumps or pads can be formed by the electrolytic
plating. Therefore, all drawbacks of the method of forming the bumps or
pads by using the nonelectrolytic plating can be avoided. In addition, the
necessity of forming the lead circuit for electrolytic plating for
providing a potential at every wiring film when using the electrolytic
plating method is not present, either. Therefore, the drawback inherent to
the conventional electrolytic plating method can be avoided. In addition,
since the resist film serving as the mask for selectively forming the
bonding pads 6 is common to the resist film serving as the mask for
selectively forming the wiring film, there is also obtained an advantage
that a series of processes for selectively forming the resist film can be
25 reduced by one amount. According to a fabrication method of a wiring
substrate 



for mounting a semiconductor element according to claim 3, the metal base
having the etching stop film on the surface thereof is used as the metal
base. After the wiring film the and the bumps or pads are formed,
therefore, it is possible to prevent erosion of the wiring film by the
etching stop film at the time of etching for etching the metal base from
its back surface and thereby removing unnecessary parts of the metal base.
And by removing the etching stop film after the etching, such a state that
all the wiring films are electrically connected to one another by the
etching stop film is eliminated. In other words, each of the wiring films
can be made electrically independent, and furthermore, the pads or bumps
can be exposed. Having described preferred embodiments of the present
invention with reference to the accompanying drawings, it is to be
understood that the present invention is not limited to the above-mentioned
embodiments and that various changes and modifications can be effected
therein by one skilled in the art without departing from the spirit or
scope of the present invention as defined in the appended claims.    26
What is claimed is: 1. A fabrication method of a wiring substrate for
mounting a semiconductor element, characterized by comprising the steps of:
forming a first resist film having a negative pattern with respect to a
wiring film to be formed, on a surface of a 



metal base; forming a second resist film having a negative pattern with
respect to a bump or a pad to be formed on a predetermined part of said
wiring film, on the surface of said metal base having said first resist
film formed thereon inclusive of said first resist film; conducting
electrolytic plating of a bump or pad material on the surface of said metal
base by using said second resist film as a mask, and thereby forming a bump
or a pad; removing only the second resist film by using a removal means
capable of removing the second resist film and uncapable of removing the
first resist film; and conducting electrolytic plating of a wiring film
material on the surface of said metal base by using said first resist film
as a mask, and thereby forming a wiring film. 2. A fabrication method of a
wiring substrate for mounting a semiconductor element according to claim 1,
further comprising, after the process of forming said wiring film, the
steps of selectively forming an insulating film on the side of    27 said
wiring film of said metal base to cover said wiring film and to form an
opening for exposing said wiring film partially, and forming an external
electrode in said opening. 3. A fabrication method of a wiring substrate
for mounting a semiconductor element as claimed in claim 1, wherein said
metal base is formed of a plurality of layers including a 



second metal layer serving as an etching stop layer laminated on a first
metal layer, said first resist film, said second resist film, said bump or
pad and said wiring film are formed on the side of said second metal layer,
after the process of forming said wiring film, an unnecessary portion of
said first metal layer is removed by an etching from its side opposite to
the side of said second metal layer while using said second metal layer as
an etching stop layer, and thereafter an unnecessary portion of said second
metal layer is removed by an etching to thereby make each wiring film
independent. 4. A fabrication method of a wiring substrate for mounting a
semiconductor element according to claim 1 further comprising the steps of
forming an etching stop layer on said metal base with said second resist
film as a mask before the step of forming said bump or pad, and before the
step of forming said wiring film, forming an etching stop layer on said
metal base with said first resist film as a mask, wherein after the steps
of forming said wiring film an unnecessary portion of said metal base is
removed by an etching while using said etching    28 stop layer and then as
unnecessary portion of said etching stop layer is removed by an etching to
thereby expose said bump or pad. 5. A fabrication method of a wiring
substrate for mounting a semiconductor element as claimed in claim 1,
wherein said first metal layer is made of copper. 



6. A fabrication method of a wiring substrate for mounting a semiconductor
element as claimed in claim 1, wherein said second metal layer is made of
nickel. 7. A fabrication method of a semiconductor device comprising a step
of electrically connecting said bump or pad of the semiconductor element
mounting substrate according to claim 1 and an electrode of a semiconductor
element. 8. A fabrication method of a wiring substrate for mounting a
semiconductor element, characterized by comprising the steps of: forming a
resist film having a negative pattern with respect to a wiring film to be
formed, on a surface of a metal base; conducting electrolytic plating of a
bump or pad material on the surface of said metal base by using said resist
film as a mask, and thereby forming a bump or a pad; and conducting
electrolytic plating of a wiring film material on the bump or the pad on
the surface of said metal base by using said resist film as a mask, and
thereby forming a    29 wiring film. 9. A fabrication method of a wiring
substrate for mounting a semiconductor element according to claim 8,
further comprising, after the process of forming said wiring film, the
steps of selectively forming an insulating film on the side of said wiring
film of said metal base to cover said wiring film 



and to form an opening for exposing said wiring film partially, and forming
an external electrode in said opening. 10. A fabrication method of a wiring
substrate for mounting a semiconductor element as claimed in claim 8,
wherein said metal base is formed of a plurality of layers including a
second metal layer serving as an etching stop layer laminated on a first
metal layer, said resist film, said bump or pad and said wiring film are
formed on the side of said second metal layer, after the process of forming
said wiring film, an unnecessary portion of said first metal layer is
removed by an etching from its side opposite to the side of said second
metal layer while using said second metal layer as an etching stop layer,
and thereafter an unnecessary portion of said second metal layer is removed
by an etching to thereby make each wiring film independent and to expose
said bump or pad. 11. A fabrication method of a wiring substrate for
mounting a semiconductor element as claimed in claim 8, wherein after the
step of forming an etching stop layer on said metal base with said resist
film as a mask, the step of forming said    30 bump or pad is carried out,
and after the step of forming said wiring film, an unnecessary portion of
said metal base is removed by an etching while using said etching stop
layer and then an unnecessary portion of said etching stop layer is removed
by an etching to thereby expose said bump or pad. 12. A fabrication method
of a wiring substrate for 



mounting a semiconductor element as claimed in claim 10, wherein said first
metal layer is made of copper. 13. A fabrication method of a wiring
substrate for mounting a semiconductor element as claimed in claim 11,
wherein said second metal layer is made of nickel. 14. A fabrication method
of a semiconductor device comprising a step of electrically connecting said
bump or a pad of the semiconductor element mounting substrate according to
claim 8 and an electrode of a semiconductor element.    


