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SEMICONDUCTOR DEVICE AND METHOD OF 
MANUFACTURING THE SAME, CIRCUIT BOARD 

AND ELECTRONIC INSTRUMENT 

TECHNICAL FIELD 

[0001] The present invention relates to a semiconductor 
device and method of manufacturing the same, a circuit 
board and an electronic instrument. 

BACKGROUND OF ART 

[0002] Conventionally, the underlying metal of solder 
bumps is formed by a barrier metal thin ?lm directly formed 
on the electrode (normally aluminum) and formed at sub 
stantially the same siZe, and a metal thin ?lm formed directly 
on the barrier metal thin ?lm at substantially the same siZe 
and With good Wettability With solder. The same construc 
tion is used, even When an interconnect layer is formed on 
a semiconductor chip. 

[0003] In recent years, With the more compact design of 
electronic instruments, there has been an active move toWard 
directly connecting a semiconductor device having solder 
bumps to the substrate, to provide even more compact and 
lightWeight electronic instruments. In vieW of this, there is 
an increasing demand for a reliable connection of the 
semiconductor chip to a substrate With a greatly differing 
coef?cient of thermal expansion. For example, as disclosed 
in Japanese Patent Publication No. 7-105586, a construction 
has been proposed Whereby the underlying metal of sub 
stantially the same siZe as the solder bumps is formed as a 
multilayer metal layer providing stress relief. 

[0004] HoWever, for the actual connection of the semi 
conductor device, the are problems of the process becoming 
complicated or additional materials cost being incurred, 
because for example the mounting is on a substrate restricted 
to having a coef?cient of thermal expansion close to that of 
the semiconductor chip, or the semiconductor chip is limited 
in siZe, or after the connection an additional step of injecting 
resin is required. 

[0005] The present invention solves the above problems, 
and has as its object the provision of a semiconductor device 
and method of manufacture thereof, a circuit board and an 
electronic instrument such that Without requiring selection 
of the substrate material or additional steps after connection, 
connection reliability can be assured, direct connection to a 
substrate is possible, and further an electronic instrument 
can be made more compact and lightWeight. 

DISCLOSURE OF THE INVENTION 

[0006] (1) A semiconductor device of the present inven 
tion comprises: 

[0007] a semiconductor chip having electrodes; 

[0008] an interconnect layer connected to the elec 
trodes; 

[0009] a conducting layer formed on the interconnect 
layer, avoiding a position Where the electrodes are 
provided; 

[0010] an underlying metal layer formed on the con 
ducting layer, the underlying metal layer having a 
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siZe larger than a peripheral outline of the conducting 
layer, and being more easily deformed than the 
conducting layer; 

[0011] a bump formed on the underlying metal layer; 
and 

[0012] a resin layer (insulating protection layer) 
formed around the conducting layer. 

[0013] According to the present invention, as the conduct 
ing layer is deformed by thermal stress, so the underlying 
metal layer also deforms. Since a resin layer is provided 
around the conducting layer, the large part of the thermal 
stress is applied to the underlying metal layer rather than the 
conducting layer, and since the underlying metal layer can 
be greatly deformed, the thermal stress can be absorbed. As 
a result, the force applied by thermal stress on the conduct 
ing layer is reduced, and failure of conduction by shearing 
of the conducting layer can be suppressed. 

[0014] (2) In this semiconductor device, 

[0015] the bump may be formed having a siZe larger 
than the peripheral outline of the conducting layer; 
and 

[0016] a projected area of a region in Which the bump 
contacts With the underlying metal layer may be 
larger than a projected area of a region in Which the 
underlying metal layer contacts With the conducting 
layer. 

[0017] (3) In this semiconductor device, 

[0018] the resin layer may contact at least a portion of 
a loWer surface of the underlying metal layer. 

[0019] (4) In this semiconductor device, 

[0020] Wherein the resin layer may be formed being 
separated from a loWer surface of the underlying 
metal layer. 

[0021] (5) In this semiconductor device, 

[0022] an adhesive may be provided betWeen the 
loWer surface of the underlying metal layer and the 
resin layer. 

[0023] (6) In this semiconductor device, 

[0024] the conducting layer may have a height 
approximately in a range 12 to 300 pm, and a 
diameter approximately in a range 20 to 100 pm. 

[0025] By means of this, since the conducting layer is 
easily deformed, the thermal stress can be ef?ciently 
absorbed. 

[0026] (7) A circuit board of the present invention has the 
above-described semiconductor device mounted thereon. 

[0027] (8) An electronic instrument of the present inven 
tion is equipped With the above-described semiconductor 
device. 

[0028] (9) A method of manufacturing a semiconductor 
device of the present invention comprises: 

[0029] a step of preparing a semiconductor chip 
having electrodes and an interconnect layer con 
nected to the electrodes; 
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[0030] a step of forming a conducting layer on the 
interconnect layer, avoiding a position Where the 
electrodes are provided; 

[0031] a step of forming an underlying metal layer on 
the conducting layer, the underlying metal layer 
having a siZe larger than a peripheral outline of the 
conducting layer, and being more easily deformed 
than the conducting layer; 

[0032] a step of forming a bump on the underlying 
metal layer; and 

[0033] a step of forming a resin layer around the 
conducting layer. 

[0034] With a semiconductor device manufactured 
according to the present invention, as the conducting layer 
is deformed by thermal stress, so the underlying metal layer 
also deforms. Since a resin layer is provided around the 
conducting layer, the large part of the thermal stress is 
applied to the underlying metal layer rather than the con 
ducting layer, and since the underlying metal layer can be 
greatly deformed, the thermal stress can be absorbed. As a 
result, the force applied by thermal stress on the conducting 
layer is reduced, and failure of conduction by shearing of the 
conducting layer can be suppressed. 

[0035] (10) In this method of manufacturing a semicon 
ductor device, 

[0036] the steps of forming the conducting layer and 
the resin layer may comprise: 

[0037] a ?rst step of providing an opening in a 
formation of the resin layer, as a formation region for 
the conducting layer, on the interconnect layer; 

[0038] a second step of ?lling the opening by a 
printing method With a conductive paste having a 
conductive ?ller distributed in a binder; and 

[0039] a third step of heating the conductive paste 
and hardening the binder, to cause the binder inti 
mate contact With the interconnect layer. 

[0040] By means of this, the opening of the resin layer can 
easily be ?lled With the conductive paste by a printing 
method. 

[0041] (11) In this method of manufacturing a semicon 
ductor device, 

[0042] in the third step, the conductive ?ller may be 
fused, to cause intimate contact With the intercon 
nect. 

[0043] By means of this, since the conductive ?ller is 
fused, a conducting layer in intimate contact With the 
interconnect can be formed. 

[0044] (12) In this method of manufacturing a semicon 
ductor device, 

[0045] the step of forming the underlying metal layer 
may comprise: 

[0046] after forming the conducting layer and the 
resin layer, a ?rst step of adhering a metal foil 
provided With an adhesive avoiding a contact portion 
With the conducting layer on the conducting layer 
and the resin layer in a vacuum, creating a vacuum 
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in a space betWeen the conducting layer and the 
metal foil at atmospheric pressure, and bringing the 
conducting layer and the metal foil into intimate 
contact; and 

[0047] a second step of patterning the metal foil in a 
form of the underlying metal layer. 

[0048] By means of this, by adhering and patterning the 
metal foil, the underlying metal layer can be formed easily. 

[0049] (13) In this method of manufacturing a semicon 
ductor device, 

[0050] the step of forming the conducting layer and 
the underlying metal layer may comprise: 

[0051] a ?rst step of providing a ?rst conducting 
material in a region including a formation region of 
the conducting layer; 

[0052] a second step of forming a ?rst resist layer 
having a ?rst opening Which is provided at a forma 
tion region of the conducting layer and positioned on 
the ?rst conducting material; 

[0053] a third step of providing a second conducting 
material Within the ?rst opening and on the ?rst 
conducting material; 

[0054] a fourth step of forming on the ?rst resist layer 
a second resist layer having a second opening formed 
at a formation region of the underlying metal layer; 

[0055] a ?fth step of providing a metal material in the 
second opening to form the underlying metal layer; 
and 

[0056] a siXth step of removing the ?rst and second 
resist layers, patterning the ?rst conducting material, 
and forming the conducting layer from a portion of 
the ?rst conducting material and the second conduct 
ing material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0057] FIG. 1 shoWs a ?rst embodiment of the semicon 
ductor device of the present invention; 

[0058] FIG. 2 shoWs a modi?cation of the ?rst embodi 
ment of the semiconductor device of the present invention; 

[0059] FIG. 3 shoWs another modi?cation of the ?rst 
embodiment of the semiconductor device of the present 
invention; 
[0060] FIGS. 4A to 4C shoW the method of manufactur 
ing a second embodiment of the semiconductor device of the 
present invention; 

[0061] FIGS. 5A to SC shoW the further method of 
manufacturing the second embodiment of the semiconductor 
device of the present invention; 

[0062] FIGS. 6A to 6B shoW the still further method of 
manufacturing the second embodiment of the semiconductor 
device of the present invention; 

[0063] FIGS. 7A to 7C shoW the method of manufactur 
ing a third embodiment of the semiconductor device of the 
present invention; 
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[0064] FIGS. 8A to 8C show the further method of 
manufacturing the third embodiment of the semiconductor 
device of the present invention; 

[0065] FIG. 9 shows a circuit board on which the semi 
conductor device of this embodiment is mounted; and 

[0066] FIG. 10 shows an electronic instrument equipped 
with the semiconductor device of this embodiment. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0067] The present invention is now described in terms of 
a number of preferred embodiments, with reference to the 
drawings. 

First Embodiment 

[0068] FIG. 1 shows a ?rst embodiment of the semicon 
ductor device of the present invention. The semiconductor 
device shown in FIG. 1 comprises a semiconductor chip 
(semiconductor chip) 100 on which is provided a bump 200 
with a stress relief function interposed. This con?guration 
allows ?ip-chip having a stress relief function, and can also 
be classi?ed as CSP (Chip SiZe/Scale Package). 

[0069] The semiconductor chip 100 comprises a plurality 
of elements such as gates (not shown in the drawings). On 
the semiconductor chip 100, a plurality of electrodes 104 are 
formed. On the surface of the semiconductor chip 100 on 
which the electrodes 104 are formed, an insulating layer 106 
is formed, avoiding the area where the electrodes 104 are 
provided. The insulating layer 106 may be formed as a 
silicon oxide ?lm. It should be noted that, as other examples, 
a silicon nitride ?lm, or polyimide, or the like may be used. 
To the electrodes 104 are connected an interconnect layer 
120 is connected, and the interconnect layer 120 extends into 
a region avoiding the electrodes 104. The interconnect layer 
120 is formed on the insulating layer 106. 

[0070] In the position (part or region) of the interconnect 
layer 120 avoiding the electrodes 104 are provided a con 
ducting layer 122. The conducting layer 122 can be formed 
from any of an alloy including Ni, an alloy including Cu, Cu, 
Ni, Sn, solder, Au, Ag, Fe, Zn, Cr, and Co. The height of the 
conducting layer 122 is at least approximately 12 pm, 
preferably at least approximately 15 pm, and even more 
preferably 20 pm. The height of the conducting layer 122 is 
not more than approximately 300 pm, and preferably not 
more than approximately 200 pm, and if not more than 
approximately 100 pm can be fabricated by a simple 
method. The conducting layer 122 may form a cylindrical 
shape, and it is preferable for the diameter thereof to be of 
the order of from 20 to 100 pm. The conducting layer 122 
may also be a cylindrical with a diameter of about 60 pm and 
a height of about 50 pm. By the conducting layer 122 having 
a form which is deformed easily, failure of conduction 
through shearing is avoided. As a method of fabricating the 
conducting layer 122 can be employed electroplating. 

[0071] On the conducting layer 122, an underlying metal 
layer 124 of for example copper or the like is provided. The 
underlying metal layer 124 is formed with a siZe larger than 
the peripheral outline of the conducting layer 122, and is 
more easily deformed than the conducting layer 122 (with a 
lower coef?cient of elasticity). To provide this deformability, 
the underlying metal layer 124 is preferably formed to be 
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thinner (shorter in thickness) than the conducting layer 122. 
Alternatively, the underlying metal layer 124 may be formed 
of an easily deformable material. The underlying metal layer 
124 may be in the form of a cylinder, and in this case may 
be of diameter approximately 60 pm and height approxi 
mately 50 pm. As the method of forming the underlying 
metal layer 124 may be employed electroplating. 

[0072] On the interconnect layer 120 is formed a resin 
layer 126 of for example polyimide resin. The resin layer 
126 is an insulating protective layer which forms a protec 
tive ?lm for the interconnect layer 120. The resin layer 126 
is provided around the conducting layer 122. The resin layer 
126 may be formed to contact the entire lower surface of the 
underlying metal layer 124. In this case, thermal stress 
applied to the underlying metal layer 124 is absorbed over 
the entire lower surface of the underlying metal layer 124 by 
the resin layer 126. 

[0073] Alternatively, as in the modi?cation shown in FIG. 
2, a resin layer 125 may be provided separated from the 
underlying metal layer 124. In this case the underlying metal 
layer 124 is easily deformed. It should be noted that in FIG. 
2, a separate insulating layer 108 is formed on the insulating 
layer 106. The insulating layer 106 may be formed of a 
silicon oxide ?lm, and the insulating layer 108 may be 
formed of a polyimide resin. 

[0074] Alternatively, as in the modi?cation shown in FIG. 
3, a resin layer 127 may contact a part of the underlying 
metal layer 124. In this case, the resin layer 127 may contact 
around the periphery of the portion where the conducting 
layer 122 contacts with the lower surface of the underlying 
metal layer 124, and the resin layer 127 may not contact the 
outer periphery of the underlying metal layer 124. In this 
way, because the resin layer 127 contacts a part of the lower 
surface of the underlying metal layer 124, a balance between 
the thermal stress absorbed by the resin layer 127, and the 
ease of deformation of the underlying metal layer 124 can be 
achieved. 

[0075] On the underlying metal layer 124, the bump 200 
is provided. The bump 200 is commonly a solder bump. For 
example, solder in the, form of cream solder or the like may 
be placed on the underlying metal layer 124 and heated, the 
solder thus fusing, to form a ball-shaped bump 200. For the 
provision of the cream solder, the method of solder printing 
can be applied. The bump 200 is commonly formed with a 
siZe exceeding the peripheral outline of the conducting layer 
122. The projected area of the region in which the bump 200 
and underlying metal layer 124 contact each other is com 
monly larger than the projected area of the region in which 
the underlying metal layer 124 and conducting layer 122 
contact each other. 

[0076] According to this embodiment, as the conducting 
layer 122 is deformed by thermal stress, the underlying 
metal layer 124 also deforms. Since the resin layer 126 is 
provided around the conducting layer 122, the large part of 
the thermal stress is applied to the underlying metal layer 
124 rather than the conducting layer 122, and the underlying 
metal layer 124 can be greatly deformed, as a result of which 
the thermal stress can be absorbed. As a result, the force 
applied by thermal stress on the conducting layer 122 is 
reduced, and failure of conduction by shearing of the con 
ducting layer 122 can be suppressed. 
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Second Embodiment 

[0077] FIGS. 4A to 6B show the method of manufactur 
ing a second embodiment of the semiconductor device of the 
present invention. In this embodiment, as shoWn in FIG. 4A, 
a semiconductor chip 100 is provided With electrodes 104 
and an interconnect layer 120 connected to the electrodes 
104. It should be noted that on the semiconductor chip 100 
an insulating layer 106 is formed, and an interconnect layer 
120 is formed on the insulating layer 106. 

[0078] Then, a conducting layer is provided on the inter 
connect layer 120, at a position avoiding Where the elec 
trodes 104 are provided, and an underlying metal layer is 
provided on the conducting layer. In more detail, the fol 
loWing ?rst to sixth steps are carried out. 

First Step 

[0079] As shoWn in FIG. 4A, at least on the interconnect 
120, and at least in a region including the forming region of 
the conducting layer, a ?rst conducting material 130 is 
formed. The ?rst conducting material 130 may be formed 
over the Whole surface of the semiconductor chip 100 on 
Which the electrodes 104 are formed. As a method of 
forming the metal ?lm 130 may be employed vapor depo 
sition, electroless plating, and so on, but the sputtering 
method is preferable. 

Second Step 

[0080] As shoWn in FIG. 4B, a ?rst resist layer 134 is 
formed. The ?rst resist layer has a ?rst opening formed over 
the ?rst conducting material 130, at a region Where the 
conducting layer is formed. As the ?rst resist layer 134, a 
photosensitive resin (photo resist) can be used. As a method 
of forming the ?rst opening 132 may be used lithography 
(photolithography) involving exposure through a mask and 
development. Alternatively, the ?rst resist layer 134 in 
Which the ?rst opening 132 is formed may be formed by 
screen printing or transfer printing. 

Third Step 

[0081] As shoWn in FIG. 4C, Within the ?rst opening 132, 
and on the ?rst conducting material 130, a second conduct 
ing material 136 is provided. For example, With the ?rst 
conducting material 130 as an electrode, by immersing the 
internal surface of the ?rst opening 132 in a plating ?uid, the 
second conducting material 136 can be formed. In this case, 
as a method of draWing out the electrode, for example, a 
contact pin may be brought into contact With the internal 
surface of the ?rst opening 132, or a contact pin may be 
brought into contact so as to puncture the ?rst resist layer 
134. Alternatively, vapor deposition, sputtering, or electro 
less plating may be used to provide the second conducting 
material 136. 

Fourth Step 

[0082] As shoWn in FIG. 5A, a second resist layer 144 is 
formed on the ?rst resist layer 134. Asecond resist layer 144 
has a second opening 142 provided in a position Where the 
underlying metal layer is formed. The second resist layer 
144 can be selected from the materials Which can be used to 
form the ?rst resist layer 134. For the method of formation 
of the second opening 142, the method of forming the ?rst 
opening 132 in the ?rst resist layer 134 can be employed. 
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Fifth Step 

[0083] As shoWn in FIG. 5B, a metal material is provided 
in the second opening 142, to form an underlying metal layer 
146. For the method of forming the underlying metal layer 
146, the method of formation When providing the second 
conducting material 136 can be employed. 

Sixth Step 

[0084] As shoWn in FIG. 5C, the ?rst and second resist 
layers 134 and 144 are removed, the ?rst conducting mate 
rial 130 is patterned, and a conducting layer 148 is formed 
from a portion of the ?rst conducting material 130 and 
second conducting material 136. As a method of patterning 
the ?rst conducting material 130 may be employed a method 
using a solvent, a method using a removing agent, a method 
using a plasma, a method using etching, or a combination 
thereof. 

[0085] When the above process is completed, as shoWn in 
FIG. 6A, a resin layer 150 is provided around the conduct 
ing layer 148. The resin layer 150 may be formed of a resin 
such as polyimide, epoxy, silicon, benZocyclobutene, or the 
like. As the method of formation may be used immersion 
coating, roll-coating, spray coating, vapor deposition, pot 
ting, or the like, but of method of spin coating is preferably 
employed. In the event of adherence in positions in Which 
the resin should not be applied, such, as the upper surface of 
the underlying metal layer 146, the resin may be selectively 
removed by dissolving, plasma, etching, or similar methods. 
Alternatively, resin may ?rst be applied to cover the entire 
surface of the underlying metal layer 146, then the resin 
removed until the upper surface of the underlying metal 
layer 146 is exposed. Alternatively, the resin may be 
mechanically ground or abrade to expose the surface of the 
underlying metal layer 146. 

[0086] Next, as shoWn in FIG. 6B, a bump 200 is provided 
on the underlying metal layer 146. For example, cream 
solder may be disposed on the underlying metal layer 146 by 
screen printing or an individual supply method, then this 
may be heated, and thus a ball-shaped bump 200 is formed. 
Alternatively, molten solder may be supplied individually, or 
ball-shaped solder may be supplied and then heated. 

[0087] With a semiconductor device manufactured by the 
above process, together With deformation of the conducting 
layer 148 by thermal stress, the underlying metal layer 146 
also deforms. Since the resin layer 150 is provided around 
the conducting layer 148, large part of the thermal stress is 
applied to the underlying metal layer 146 rather than the 
conducting layer 148, and the underlying metal layer 146 
can be greatly deformed, as a result of Which the thermal 
stress can be absorbed. As a result, the force applied by 
thermal stress on the conducting layer 148 is reduced, and 
failure of conduction by shearing of the conducting layer 
148 can be suppressed. 

Third Embodiment 

[0088] FIGS. 7A to 8C shoW the method of manufactur 
ing a third embodiment of the semiconductor device of the 
present invention. 
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Steps of Providing a Conducting Layer and the 
Resin Layer 

First Step 

[0089] As shown in FIG. 7A, a resin layer 160 is formed 
to have an opening 162 Which is provided on the intercon 
nect 120 at a region Where the conducting layer is formed. 

Second Step 

[0090] As shoWn in FIGS. 7A and 7B, the opening 
portion of a stencil is aligned With the opening 162, and by 
means of a squeegee 166 the opening 162 is ?lled With a 
conductive paste 168. In other Words, screen printing is 
carried out. Here, the conductive paste 168 has a conductive 
?ller distributed in a binder. By means of screen printing, a 
plurality of openings 162 can be ?lled With the conductive 
paste 168 in a single operation. Alternatively, dispensing 
printing may equally be used. Dispensing printing is appro 
priate When the opening 162 is deep. 

Third Step 

[0091] As shoWn in FIG. 7C, the conductive paste 168 is 
heated, and the binder is hardened. Alternatively, the binder 
may equally be baked, and the conductive ?ller may be 
fused. For example, the conductive paste 168 may be 
irradiated With a laser. By this means, a surface of the 
conductive paste 168 contacts With the interconnect 120, and 
therefore a conducting layer 170 is formed in intimate 
contact on the interconnect 120. By the above process, the 
conducting layer 170 can be formed Without a plating 
process. 

Steps of Providing the Underlying Metal Layer 

First Step 

[0092] As shoWn in FIG. 8A, a metal foil 172 provided 
With adhesive to avoid at a portion other than the area of 
contact With the conducting layer 170 is adhered on the 
conducting layer 170 and resin layer 160. This step is carried 
out in a vacuum. Next, the pressure is returned to atmo 
spheric pressure, and as shoWn in FIG. 8B, a vacuum is 
created in the space betWeen the conducting layer 170 and 
the metal foil 172, and thus the conducting layer 170 and 
metal foil 172 are brought into intimate contact. By this 
means, the resistance value betWeen the conducting layer 
170 and the metal foil 172 is reduced. 

Second Step 

[0093] As shoWn in FIG. 8C, the metal foil 172 is 
patterned in the shape of an underlying metal layer 176. 
Thereafter, a bump is formed on the underlying metal layer 
176. The conducting layer 170 is formed of a conductive 
paste, but since the underlying metal layer 176 is interposed, 
the conductive paste and the bump do not come into direct 
contact. Therefore, if for example silver paste is used as the 
conductive paste, and solder is used as the material of the 
bump, even if the tWo Would fuse under the in?uence of 
heat, they are not mixed. According to this embodiment, 
since the metal foil 172 is adhered and patterned, the 
underlying metal layer 176 can be formed simply. 

[0094] In FIG. 9 is shoWn a circuit board 1000 on Which 
is mounted this embodiment of the semiconductor device 1. 
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For the circuit board 1000 is generally used an organic 
substrate such as a glass epoxy substrate or the like. On the 
circuit board 1000, an interconnect pattern 1100 of for 
example copper is formed to constitute a desired circuit, and 
by mechanical connection of the interconnect pattern thereof 
to the bumps 200 forming the external electrodes of the 
semiconductor device 1, electrical connection is achieved. 
The semiconductor device 1 is provided With a function to 
relieve thermal stress generated as a result of the difference 
betWeen the coef?cient of thermal expansion of the circuit 
board 1000 and the coef?cient of thermal expansion of the 
semiconductor chip. 

[0095] In FIG. 10, as an electronic instrument 1200 hav 
ing a semiconductor device 1 to Which the present invention 
is applied, a notebook personal computer is shoWn. 

[0096] It should be noted that, in the above described 
structural elements of the present invention, “semiconductor 
chip” may be replaced by “electronic element,” and in the 
same Way as for a semiconductor chip the electronic element 
(regardless Whether an active element or a passive element) 
can be mounted on a substrate and an electronic component 
can be fabricated. As electronic components fabricated using 
such electronic elements, for example, may be cited resis 
tors, capacitors, coils, oscillators, ?lters, temperature sen 
sors, thermistors, varistors, variable resistors, and fuses. 

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

a semiconductor chip having electrodes; 

an interconnect layer connected to said electrodes; 

a conducting layer formed on said interconnect layer, 
avoiding a position Where said electrodes are provided; 

an underlying metal layer formed on said conducting 
layer, said underlying metal layer having a siZe larger 
than a peripheral outline of said conducting layer, and 
being more easily deformed than said conducting layer; 

a bump formed on said underlying metal layer; and 

a resin layer formed around said conducting layer. 
2. The semiconductor device as de?ned in claim 1 

Wherein: 

said bump is formed having a siZe larger than the periph 
eral outline of said conducting layer; and 

a projected area of a region in Which said bump contacts 
With said underlying metal layer is larger than a pro 
jected area of a region in Which said underlying metal 
layer contacts With said conducting layer. 

3. The semiconductor device as de?ned in claim 1, 

Wherein said resin layer contacts at least a portion of a 
loWer surface of said underlying metal layer. 

4. The semiconductor device as de?ned in claim 2, 

Wherein said resin layer contacts at least a portion of a 
loWer surface of said underlying metal layer. 

5. The semiconductor device as de?ned in claim 1, 

Wherein said resin layer is formed being separated from a 
loWer surface of said underlying metal layer. 

6. The semiconductor device as de?ned in claim 2, 

Wherein said resin layer is formed being separated from a 
loWer surface of said underlying metal layer. 
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7. The semiconductor device as de?ned in any one of 
claims 1 to 6, 

Wherein an adhesive is provided betWeen the lower sur 
face of said underlying metal layer and said resin layer. 

8. The semiconductor device as de?ned in any one of 
claims 1 to 6, 

Wherein said conducting layer has a height approximately 
in a range 12 to 300 pm, and a diameter approximately 
in a range 20 to 100 pm. 

9. The semiconductor device as de?ned in claim 7, 

Wherein said conducting layer has a height approximately 
in a range 12 to 300 pm, and a diameter approximately 
in a range 20 to 100 pm. 

10. A circuit board on Which is mounted the semiconduc 
tor device as de?ned in any one of claims 1 to 6. 

11. A circuit board on Which is mounted the semiconduc 
tor device as de?ned in claim 7. 

12. A circuit board on Which is mounted the semiconduc 
tor device as de?ned in claim 8. 

13. A circuit board on Which is mounted the semiconduc 
tor device as de?ned in claim 9. 

14. An electronic instrument equipped With the semicon 
ductor device as de?ned in any one of claims 1 to 6. 

15. An electronic instrument equipped With the semicon 
ductor device as de?ned in claim 7. 

16. An electronic instrument equipped With the semicon 
ductor device as de?ned in claim 8. 

17. An electronic instrument equipped With the semicon 
ductor device as de?ned in claim 9. 

18. A method of manufacturing a semiconductor device 
comprising: 

a step of preparing a semiconductor chip having elec 
trodes and an interconnect layer connected to said 

electrodes; 
a step of forming a conducting layer on said interconnect 

layer, avoiding a position Where said electrodes are 
provided; 

a step of forming an underlying metal layer on said 
conducting layer, said underlying metal layer having a 
siZe larger than a peripheral outline of said conducting 
layer, and being more easily deformed than said con 
ducting layer; 

a step of forming a bump on said underlying metal layer; 
and 

a step of forming a resin layer around said conducting 
layer. 

19. The method of manufacturing a semiconductor device 
as de?ned in claim 18, Wherein the steps of forming said 
conducting layer and said resin layer comprise: 

a ?rst step of providing an opening in a formation of said 
resin layer, as a formation region for said conducting 
layer, on said interconnect layer; 
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a second step of ?lling said opening by a printing method 
With a conductive paste having a conductive ?ller 
distributed in a binder; and 

a third step of heating said conductive paste and harden 
ing said binder, to cause said binder intimate contact 
With said interconnect layer. 

20. The method of manufacturing a semiconductor device 
as de?ned in claim 19, 

Wherein, in said third step, said conductive ?ller is fused 
to cause intimate contact With said interconnect. 

21. The method of manufacturing a semiconductor device 
as de?ned in any one of claims 18 to 20, Wherein the step of 
forming said underlying metal layer comprises: 

after forming said conducting layer and said resin layer, a 
?rst step of adhering a metal foil provided With an 
adhesive avoiding a contact portion With said conduct 
ing layer on said conducting layer and said resin layer 
in a vacuum, creating a vacuum in a space betWeen said 
conducting layer and said metal foil at atmospheric 
pressure, and bringing said conducting layer and said 
metal foil into intimate contact; and 

a second step of patterning said metal foil in a form of said 
underlying metal layer. 

22. The method of manufacturing a semiconductor device 
as de?ned in claim 18, Wherein the step of forming said 
conducting layer and said underlying metal layer comprises: 

a ?rst step of providing a ?rst conducting material in a 
region including a formation region of said conducting 
layer; 

a second step of forming a ?rst resist layer having a ?rst 
opening Which is provided at a formation region of said 
conducting layer and positioned on said ?rst conduct 
ing material; 

a third step of providing a second conducting material 
Within said ?rst opening and on said ?rst conducting 
material; 

a fourth step of forming on said ?rst resist layer a second 
resist layer having a second opening formed at a 
formation region of said underlying metal layer; 

a ?fth step of providing a metal material in said second 
opening to form said underlying metal layer; and 

a sixth step of removing said ?rst and second resist layers, 
patterning said ?rst conducting material, and forming 
said conducting layer from a portion of said ?rst 
conducting material and said second conducting mate 
rial. 


