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(57) ABSTRACT 

A semiconductor device comprises a plurality of bump 
electrodes at least to one surface. A circuit substrate is 
formed With a laminate structure having an inner layer 
circuit and a mounting pad is formed on the substrate. The 
mounting pad has a concave portion and the bottom of the 
concave portion is in contact With the inner layer circuit. 
Further, an sealing resin is provided on the substrate. The 
bump electrode and the concave portion of the mounting pad 
are opposed, and the bump electrode is pressed to the bottom 
of the concave portion of the mounting pad, thereby deform 
ing the pointed shape portion at the top end of the bump 
electrode. By the deformation the pointed shape portion, the 
contact portion betWeen the bump electrode and the mount 
ing pad is gradually enlarged from a point to a plane. After 
deforming the bump electrode by a predetermined amount, 
the sealing resin is hardened and the semiconductor device 
is mounted on a substrate. 
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METHOD OF MOUNTING A SEMICONDUCTOR 
DEVICE TO A SUBSTRATE AND A MOUNTED 

STRUCTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method of 
mounting a semiconductor device to a substrate and a 
mounted structure thereof and, more in particular, to a 
method of mounting a semiconductor device to a substrate 
by a ?ip-chip system and a mounting structure thereof. 

[0003] 2. Description of the Related Art 

[0004] Accompanying With reduction in the siZe and loW 
ering of the cost in electronic equipments in recent years, a 
structure for mounting semiconductor devices on a substrate 
at a high density has been simpli?ed. A?ip-chip system has 
been proposed as a high density mounting structure of 
semiconductor devices having such a simpli?ed structure. 

[0005] In the ?ip-chip system, a semiconductor device 
With a plurality of bump electrodes being mounted to at least 
one surface thereof is connected to a circuit substrate With 
the surface being faced doWnWard, Which is disclosed in 
Japanese Patent Laid-Open Hei 4-82241. NoW, the conven 
tional ?ip-chip mounting structure Will be described With 
reference to FIG. 1. 

[0006] Referring to FIG. 1, an insulating resin layer 2 
made of a material such as rubber having elastic recovery 
force is formed on a substrate 1. Further, a mounting pad 3 
is formed on the insulating resin layer 2 by means of 
sputtering or vapor deposition. An sealing resin 5 is coated 
to a region on the insulating resin layer 2 in Which a 
semiconductor device 4 is mounted to the substrate 1. On the 
other hand, a plurality of bump electrodes 6 are formed to 
the surface of the semiconductor device 4 facing the sub 
strate 1. 

[0007] In the manufacturing method of the conventional 
mounting structure, at ?rst, a plurality of the bump elec 
trodes 6 disposed on the loWer surface of the semiconductor 
device 4 and the mounting pad on the substrate 1 are aligned 
and then the semiconductor device 4 is bonded under 
pressure on the substrate 1. In this case, since the sealing 
resin 5 betWeen the bump electrode 6 of the semiconductor 
device 4 and the mounting pad 3 on the substrate 1 is 
extruded, the bump electrode 6 and the mounted pad 3 are 
connected electrically With each other. In this conventional 
?ip-chip mounting structure, since the insulating resin layer 
2 having the elastic recovery force is formed betWeen the 
substrate 1 and the mounting pad 3, electric connection 
betWeen the bump electrode 6 and the mounting pad 3 can 
be held stably by the elastic recovery force of the insulating 
resin layer 2 and the contracting force of the sealing resin 5. 

[0008] HoWever, in the conventional ?ip-chip mounting 
structure, the elastic recovery force of the insulating resin 
layer 2 or the contracting force of the sealing resin 5 tends 
to suffer from degradation in an accelerated test such as a 
temperature cycle test and, as a result, the amount of heat 
expansion of the sealing resin 5 is greater than the contract 
ing force thereof and the elastic recovery force of the 
insulating resin layer 2, to form a gap betWeen the bump 
electrode 6 and the mounting pad 3. Accordingly, the gap 
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formed betWeen the bump electrode 6 and the mounting pad 
3 causes connection failure betWeen the semiconductor 
device 4 and the substrate 1. 

[0009] Further, in the conventional ?ip-chip mounting 
structure described above, the semiconductor device 4 and 
the substrate 1 are connected in a state Where the mounting 
pad 3 and the insulating resin layer 2 are deformed elasti 
cally. Accordingly, When the balance betWeen the contract 
ing force of the sealing resin 5 and the elastic recovery force 
of the insulating resin layer 2 should change by the tem 
perature change, the deformed state of the mounting pad 3 
changes correspondingly. Thus, considerable stresses exert 
on the mounting pad 3 due to temperature change and, as a 
result, the mounting pad 3 is damaged to sometimes cause 
disconnection or the like. 

[0010] Further, in the conventional ?ip-chip structure, 
since it is necessary to form the insulating resin layer 2 
having the elastic recovery force on the substrate 1, it cannot 
avoid the complexity for the production step and increase of 
the production cost. 

SUMMARY OF THE INVENTION 

[0011] It is an object of the present invention to provide a 
method of mounting a semiconductor device to a substrate 
and a mounted structure thereof, capable of improving the 
reliability in a connected state. 

[0012] It is another object of the present invention is to 
provide a method of mounting a semiconductor device to a 
substrate and a mounted structure thereof capable of main 
taining a stable connection state to the increase of tempera 
ture or change of circumstantial temperature. 

[0013] To achieve the above objects, the structure for 
mounting a semiconductor device to a substrate comprises a 
mounting pad disposed on the substrate, a sealing resin 
provided on the substrate on Which the semiconductor 
device is to be mounted, and a plurality of projecting 
electrodes disposed on a surface of the semiconductor 
device facing the substrate, and each the projecting elec 
trodes including a substantially spherical portion and a 
pointed portion in contact under pressure With the mounting 
pad and deformed such that a contact portion With the 
mounting pad is enlarged from a point to a plane. 

[0014] Further, to achieve the above objects, the method of 
mounting a semiconductor substrate having a plurality of 
projecting electrodes to a substrate, on Which a mounting 
pad is formed and an sealing resin is provided, Wherein the 
method comprises the steps of pressing the projecting elec 
trode to the mounting pad and thereby deforming a pointed 
shape portion at the top end of each the projecting electrode 
and, hardening the sealing resin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The above and other objects, features and advan 
tages of the present invention Will become more apparent 
from the folloWing detailed description taken With the 
accompanying draWings in Which; 

[0016] FIGS. 1A and 1B are vieWs illustrating the con 
ventional structure in Which a semiconductor device is 
mounted to a circuit substrate by an ?ip-chip system. 



US 2002/005 9722 A1 

[0017] FIGS. 2A-2C are views illustrating a main portion 
of a mounted structure of a ?rst embodiment and manufac 
turing steps thereof according to the present invention. 

[0018] FIGS. 3A-3D are vieWs illustrating a mounted 
structure of a ?rst embodiment and manufacturing steps 
thereof according to the present invention. 

[0019] FIGS. 4A-4D are vieWs illustrating a constitution 
of a circuit substrate and a forming step thereof in the ?rst 
embodiment according to the present invention. 

[0020] FIGS. 5A and 5B are vieWs for explaining the 
steps of forming bump electrode having a tail portion 
according to the present invention. 

[0021] FIG. 6 is vieW illustrating the siZe of a bump 
electrode having a tail portion according to the present 
invention. 

[0022] FIGS. 7A-7C are vieWs illustrating a main portion 
of a mounted structure of a second embodiment and manu 
facturing steps thereof according to the present invention. 

[0023] FIGS. 8A-8D are vieWs illustrating a mounted 
structure of a second embodiment and manufacturing steps 
thereof according to the present invention. 

[0024] FIGS. 9A-9C are vieWs illustrating a mounted 
structure of a third embodiment and manufacturing steps 
thereof according to the present invention. 

DETAILED DESCRIPTION 

[0025] Referring to FIG. 2A, a concave mounting pad 103 
is disposed on a circuit substrate 101 having an inner layer 
circuit 102 such that a bottom 110 of the pad 103 is in 
contact With the inner layer circuit 102. A bump electrode 
107 having a pointed tail 106 are disposed by Way of an 
electrode 108 on the side of a semiconductor device 105 
facing the circuit substrate 101. 

[0026] In FIG. 2A, a sealing resin 109 is supplied on the 
circuit substrate 101, and the semiconductor device 105 is 
aligned With the circuit substrate 101 such that the bump 
electrode 107 are opposed to the recess of the mounting pad 
103. 

[0027] Referring to FIG. 2B, the tail 106 of the bump 
electrode 107 is buried into the sealing resin 109 by putting 
the semiconductor device 105 close to the circuit substrate 
101. The top end of the buried tail 106 comes into contact 
With the bottom 110 of the mounting pad 103. Further, the 
semiconductor device 104 is pressed to the circuit substrate 
101, such that the tail 106 of the bump electrode 107 is 
plastically deformed and in press contact With the bottom 
110 of the mounting pad 103 as shoWn in FIG. 2C. Then, the 
sealing resin 109 is hardened by heating in a state in Which 
the resin 109 is bonded also to the surface of the semicon 
ductor device 104 on Which the bump electrode 107 is 
disposed. 

[0028] In this embodiment, even When the bump electrode 
107 of the semiconductor device 104 is in contact With the 
mounting pad 103 of the circuit substrate 101 and then the 
bump electrode 107 is further urged strongly to the mounting 
pad 103, the inner layer 102 in contact With the bottom 110 
of the mounting pad 103 disperses the pressing force to the 
mounting pad 103 by the bump electrode 107. Accordingly, 
since the mounting pad 103 does not deform by the pressing 
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force and only the tail 106 of the bump electrode 107 is 
deformed plastically, the bump electrode 107 can be con 
nected reliably With the mounting pad 103 Without the 
damage to the mounting pad 103. 

[0029] Further, in this embodiment, a resin having a 
hardening contraction greater than a heat expansion coef? 
cient as the characteristic of the resin used for the press 
contact method is employed as the sealing resin 109. When 
the semiconductor device 105 is mounted by Way of the 
sealing resin 109 to the circuit substrate 101 under pressure 
at a high heating temperature, the sealing resin 109 can 
attain a high contraction to reliably connect the bump 
electrode 107 and the mounting pad 103. Further, since the 
hardening contraction is greater than the heat expansion 
coef?cient even under a high temperature circumstance, any 
force tending to detach the bump electrode 107 aWay from 
the mounting pad 103 does not exert and, accordingly, the 
connection state does not become instable. 

[0030] Further, since the shape of the tail 106 of the bump 
electrode 107 is pointed, When the tail 106 is deformed by 
urging the bump electrode 107 to the mounting pad 103, the 
contact portion betWeen the top end of the bump electrode 
107 and the mounting pad 103 enlarges from a point to a 
plane. Accordingly, the sealing resin 109 on the mounting 
pad 103 is surely excluded from the contact portion betWeen 
the tail 106 and the pad 103. Thus, reliable connection can 
be obtained With no obstacles betWeen the bump electrode 
107 and the mounting pad 103. 

[0031] Next, the ?rst embodiment according to the present 
invention is to be explained more in details With reference to 
FIGS. 3A-3D, 4A-4D, 5A-5B and FIG. 6. 

[0032] Referring to FIG. 3A, a mounting pad 103 dis 
posed on a circuit substrate 101 has a concave shape, and the 
bottom 110 of the concave portion of the mounting pad 103 
is connected to the inner layer circuit 102 of the circuit 
substrate 101. 

[0033] A method of manufacturing the circuit substrate 
having the inner layer circuit and provided With the mount 
ing pad is to be explained referring to FIGS. 4A-4D. 

[0034] The circuit substrate 101 can be manufactured by 
applying a method of forming a photo-viahole in a so-called 
build-up method in Which resin layers are stacked on a 
printed circuit substrate and each of the layers is connected 
by means of photo-viaholes. 

[0035] Alaminate plate in Which an inner layer circuit 102 
is formed on a substrate 111 made of an epoxy-containing 
material is used for a circuit substrate 101. Referring to FIG. 
4A, a photosensitive resin 112 is coated on the inner layer 
circuit 102. Further, as shoWn in FIG. 4B, 21 light shield 
material 113 is disposed on a part of the surface of the 
photosensitive resin 112 and a light 114 is irradiated uni 
formly from above to the photosensitive resin 112 and the 
light shield material 113. Then, as shoWn in FIG. 4C, the 
photosensitive resin 112 in a region irradiated With the light 
114 is hardened on the inner layer circuit 102. On the other 
hand, since the light 114 is not irradiated only to the portion 
provided With the light shield material 113, the resin 112 
shielded by the light shield material 113 is not hardened and 
removed, to expose a portion of the inner layer circuit 102. 
Further, a mounting pad 103 is formed on the photosensitive 
resin 112 and on the exposed inner layer circuit 102, for 
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example, by means of plating method. Finally, polishing is 
applied to the surface of the mounting pad 103. 

[0036] The method of manufacturing the circuit substrate 
101 having the concave pad 103 is not restricted only to the 
photo-viahole method but an aperturing technique using a 
laser beam may also be applied. 

[0037] There is no particular restriction for the thickness 
of the mounting pad 103 since a desired thickness can be 
obtained by a Well-knoWn plating method and it is, for 
example, about 20 pm in this embodiment. Further, there is 
no particular restriction on the concave shape of the mount 
ing pad 103 and a circular shape having an opening diameter 
of 90 pm and a bottom diameter of 50 pm is adopted in this 
embodiment. 

[0038] Referring to FIG. 3B, the sealing resin 109 is 
supplied to a region on a circuit substrate 101 for mounting 
a semiconductor device 105. As a method of supplying the 
sealing resin 109, a screen printing process can be applied 
but the method is not restricted only to the process but other 
knoWn methods, for example, a method of supplying the 
sealing resin 109 on the circuit substrate 101 by using a 
dispenser can also be applied. 

[0039] Further, as the sealing resin 109, a thermosetting 
rapid curable resin having a hardening contraction value 
greater than the heat expansion coefficient value is used. In 
this embodiment, a resin completely capable of hardening 
by applying heating at 270° C. for about 30 sec is used as the 
sealing resin 109 for instance. 

[0040] As the sealing resin in this embodiment, not only a 
resin hardened under heating but also a resin hardened under 
the irradiation of ultra-violet rays may also be used. 

[0041] Then, as shoWn in FIG. 3C, positioning is con 
ducted such that the plurality of bump electrodes 107 formed 
on the loWer surface of the semiconductor device 105 
correspond to the position on the bottom 110 of the mount 
ing pad 103 on the circuit substrate 101. 

[0042] In this case, the bump electrode having the tail can 
be formed by applying a Wire bonding method as shoWn in 
FIGS. 5A and 5B. As a material for a Wire for forming the 
bump electrode, gold or gold-containing alloy is applied. 
Particularly, a material formed by adding a speci?ed element 
to gold at 99.99% purity and applying heat treatment is used. 

[0043] Referring to FIG. 5A, a bonding Wire 115 having 
a spherically formed top end is in press contact onto an 
electrode 108 by a tool 116 at a predetermined pressing 
force. Then, as shoWn in FIG. 5B, the bonding Wire 115 is 
broken at a predetermined height by pulling up the tool 116 
just above the electrode 108 by a predetermined force, by 
Which a bump electrode 107 having a pointed tail With no 
variation for the height at the substantially spherical portion 
can be formed on the electrode 108. 

[0044] Further, the shape of the bump electrode 107 in this 
embodiment, it is de?ned such that the bump diameter is 80 
pm, the tail diameter is 20 pm, the bump thickness is 40 pm 
and the tail length 50 pm as shoWn in FIG. 6. HoWever, such 
siZes are limited not particularly only thereto but the bump 
diameter can be designed properly in accordance With the 
siZe of the electrode 108 disposed on the semiconductor 
device 105, and the tail diameter is substantially made equal 
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With the diameter of the bonding Wire 115 used depending 
on the desired bump diameter. 

[0045] Further, While the tail length is preferably designed 
to a height of about 40%-70% to the entire bump length, 
Which is the sum of the bump thickness and the tail length 
and, more preferably, about 50%-60% relative to the sum. 
When the tail length is too short or too long relative to the 
entire bump length, the height of the bump electrode tends 
to vary upon connecting the semiconductor device and the 
circuit substrate and, as a result, no satisfactory connection 
state can be obtained. 

[0046] Referring to FIG. 3D, the semiconductor device 
105 is pressed under heating to the circuit substrate 101. In 
this case, the pressure is determined to such a level as 
sufficient to deform the bump electrode 107, Which is about 
30 g per one bump electrode 107 in this embodiment. 
Further, the amount of heating is 270° C. for the semicon 
ductor device 105 and 80° C. for the circuit substrate 101, 
for a retention time of 30 sec. As the amount of deformation 
of the bump electrode 107 substantially, the entire portion of 
the tail 106 is preferably deformed, and the height of the tail 
106 after plastic deformation is at least less than 50% of the 
tail length before deformation. 

[0047] The area of contact betWeen the tail 107 and the 
bottom 110 of the mounting pad 103 is enlarged from a point 
to a plane as the tail 106 deform plastically. Accordingly, the 
sealing resin 109 can be extruded completely from the 
contact portion betWeen the bump electrode 107 and the 
mounting pad 103 making the contact state satisfactory. 
Further, since the area of contact is enlarged, a stable 
connection state can be obtained. 

[0048] Further, the pressing force exerting from the bump 
electrode 107 to the mounting pad 103 is dispersed in the 
inner layer circuit 102 disposed beloW the mounting pad 
103. Accordingly, deformation of the mounting pad 103 can 
be reduced. 

[0049] Next, a second embodiment of the present inven 
tion Will be explained With reference to FIGS. 7A-7C and 
FIGS. 8A-8D. 

[0050] Referring to FIG. 7A, a semiconductor device 104, 
and a plurality of bump electrodes 107 each having a tail 106 
disposed to the semiconductor device 104 have the same 
constitution as that in the ?rst embodiment described pre 
viously. Accordingly, a method shoWn in FIGS. 5A and 5B 
can be applied as a method of forming the bump electrode 
107, and the shape shoWn in FIG. 6 is applicable for the 
shape of the bump electrode 107. On the other hand, a 
concave mounting pad 118 having a bottom 117 in contact 
With an inner layer circuit 102 is disposed to a circuit 
substrate 101 of a laminate structure having the inner layer 
circuit 102. The concave portion of the mounting pad 118 
has a trapeZoidal cross sectional shape as shoWn in FIG. 7A 
in Which the diameter at the bottom 117 is larger than that 
for the opening. A method of forming the photo-viahole in 
the build-up process to the printed substrate shoWn in FIG. 
4 is basically applicable as a method of forming the circuit 
substrate 101 having the mounting pad 118 of such a shape. 
The polishing amount has to be adjusted upon forming the 
photo-viahole in this embodiment for making a trapeZoidal 
cross sectional shape for the concave portion of the mount 
ing pad 118. 
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[0051] In this embodiment, a circular shape With an open 
ing diameter of 40 pm and a bottom diameter of 50 pm is 
used as a shape for the concave portion of the mounting pad 
118. 

[0052] Steps of mounting the semiconductor device 105 to 
the circuit substrate 101 in this embodiment are identical 
With those for the ?rst embodiment shoWn in FIGS. 2A and 
2C and FIGS. 3A and 3D. HoWever, When the bump 
electrode 107 is deformed plastically by heating and press 
ing the semiconductor device 105 to the circuit substrate 
101, it is preferred that the maXimum diameter of the tail 106 
after deformation is made greater than the opening diameter 
of the mounting pad 118. With such a constitution, the bump 
electrode 107 is caught at the opening portion of the mount 
ing pad 118 and secured to the inside of the concave portion 
of the mounting pad 118. Accordingly, since the retaining 
force for connection betWeen the bump electrode 107 and 
the mounting pad 118 is provided not only by the contracting 
force of the sealing resin 109 but also by the physical 
retaining force due to the structural engaging function, the 
connection reliability can be improved further. 

[0053] In this embodiment, since the structural connection 
retaining force can be obtained, an sealing resin having a 
cure constraction value smaller than the heat eXpansion 
coef?cient value can also be used. 

[0054] The ?rst and the second embodiments according to 
the present invention shoW examples in Which the mounting 
pad is formed in the concave shape and, further, a laminate 
structure having an inner layer circuit is used as the circuit 
substrate, but the present invention is not restricted only 
thereto. 

[0055] In a third embodiment according to the present 
invention shoWn in FIGS. 9A-9C, a substrate 119 has no 
inner layer circuit, and a mounting pad 120 is formed on the 
upper surface thereof. Further, the mounting pad 120 is not 
formed as a concave shape. On the other hand, both the 
method of forming and the shape of the bump electrode 107 
formed to the semiconductor device 105 are the same as 
those of the bump electrode in the ?rst and the second 
embodiments according to the present invention already 
eXplained. Steps mounting the semiconductor device 105 to 
a substrate 110 shoWn in FIGS. 9A-9C are basically equal 
With the method shoWn in FIGS. 2A-2C. In this embodi 
ment, since the substrate 119 has no inner circuit, When the 
pressing force to the substrate 119 by the semiconductor 
device 105 is too large, it results in deformation of the 
mounting pad 120, so that a care should be taken. On the 
other hand, since the area of contact betWeen the bump 
electrode 107 and the mounting pad 120 is enlarged from the 
point to the plane by utiliZing the plastic deformation of the 
bump electrode 107, sealing resin can be prevented from 
remaining betWeen the bump electrode 107 and the mount 
ing pad 120, so that the connection state can be made more 
satisfactory compared With conventional mounted structure. 

[0056] It is apparent that the present invention is not 
limited to the above embodiment but may be modi?ed and 
changed Without departing from the scope and spirit of the 
present invention. 

What is claimed is: 
1. A structure for mounting a semiconductor device to a 

substrate, comprising: 
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a mounting pad disposed on said substrate, 

a sealing resin provided on said substrate on Which said 
semiconductor device is to be mounted, and 

a plurality of projecting electrodes disposed on a surface 
of said semiconductor device facing said substrate, and 
each said projecting electrode including a substantially 
spherical portion and a pointed portion in contact under 
pressure With said mounting pad and deformed such 
that a contact portion With said mounting pad is 
enlarged from a point to a plane. 

2. The structure as claimed in claim 1, Wherein said 
substrate is formed With a laminate structure having a 
conductive layer in the inside thereof, 

said mounting pad has a concave portion in Which a 
bottom of said concave portion is in contact With said 
conductive layer, and 

said projecting electrode is in contact under pressure to 
the bottom of the concave portion of said mounting 
pad. 

3. The structure as claimed in claim 1, Wherein said 
sealing resin is a resin hardened When heated to a predeter 
mined temperature. 

4. The structure as claimed in claim 1, Wherein said 
sealing resin is a resin hardened When ultra-violet rays are 
irradiated. 

5. The structure as claimed in claim 1, Wherein the 
concave portion of said mounting pad has an opening 
portion greater than the bottom. 

6. The structure as claimed in claim 1, Wherein the 
concave portion of said mounting pad has an opening 
portion smaller than the bottom. 

7. The structure as claimed in claim 6, Wherein a diameter 
for the pointed portion of said projecting electrode is greater 
than a diameter for the opening portion of the concave 
portion of said mounting pad. 

8. The structure as claimed in claim 1, Wherein length of 
the pointed portion of said projecting electrode before 
deformation is from 40% to 70% relative to entire length of 
said projecting electrode. 

9. The structure as claimed in claim 1, Wherein length of 
the pointed portion of said projecting electrode before 
deformation is from 50% to 60% relative to entire length of 
said projecting electrode. 

10. The structure as claimed in claim 1, Wherein length of 
the pointed portion of said projecting electrode after defor 
mation is not more than 50% of length of said pointed 
portion before deformation. 

11. A method of mounting a semiconductor substrate 
having a plurality of projecting electrodes to a substrate, on 
Which a mounting pad is formed and a sealing resin is 
provided, Wherein the method comprises the steps of: 

pressing said projecting electrode to said mounting pad 
and thereby deforming a pointed shape portion at the 
top end of each said projecting electrode and, 

hardening said sealing resin. 
12. The method as claimed in claim 11, Wherein the 

hardening step comprises the step of heating said sealing 
resin at a predetermined temperature. 

13. The method as claimed in claim 11, Wherein the 
hardening step comprises the step of irradiating ultra-violet 
rays to said sealing resin. 
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14. The method as claimed in claim 11, wherein the top 
end of said projecting electrode has a pointed shape before 
deformation and other portion of said projecting electrode 
has a substantially spherical shape. 

15. The method as claimed in claim 11, Wherein an area 
of contact betWeen said projecting electrode and said mount 
ing pad is enlarged from a point to a plane as said projecting 
electrode deforms. 

16. A method of mounting a semiconductor substrate 
having a plurality of projecting electrodes to a substrate, 
Which is formed by a laminate structure having a conductive 
layer at the inside thereof, on Which a mounting pad is 
formed, said mounting pad having a concave portion, the 
bottom of the concave portion being in contact With said 
conductive layer and an sealing resin is provided on said 
substrate, each said projecting electrode having a substan 
tially spherical portion and a pointed shape portion at the top 
end thereof, Wherein the method comprises the steps of: 

opposing said projecting electrode and the concave por 
tion of said mounting pad, 

pressing said projecting electrode to the bottom of the 
concave portion of said mounting pad, thereby deform 
ing the pointed shape portion of said projecting elec 
trode, and 

hardening said sealing resin. 
17. The method as claimed in claim 16, Wherein an area 

of contact betWeen said projecting electrode and said mount 
ing pad is enlarged from a point to a plane as the pointed 
shape portion of said projecting electrode is deformed. 

18. The method as claimed in claim 16, Wherein the 
deforming step comprises the step of deforming the pointed 
shape portion till the length of said pointed shape portion is 
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reduced to less than one-half of the length of the pointed 
shape portion before deformation. 

19. The method as claimed in claim 16, Wherein an 
opening portion of the concave portion of said mounting pad 
is smaller than the bottom of the concave portion, and 

the deforming step comprises the step of deforming the 
pointed shape portion of said projecting electrode till a 
diameter for the pointed shape portion of said project 
ing electrode is made greater than a diameter for the 
opening portion of the concave portion. 

20. A structure of mounting a semiconductor device to a 
substarate, comprising: 

a mounting pad disposed on said substrate, 

a sealing resin disposed betWeen said semiconductor 
device and said substrate, and 

a purality of projecting electrode for connecting said 
semiconductor device to said mounting pad on said 
substrate, being narroW in the middle portion thereof. 

21. A structure of mounting a semiconductor device to a 
substrate having an inner layer, comprising, 

a mounting pad disposed on said substrate, having a 
concave portion, the bottom of the concave portion 
being in contact With said inner layer of said substrate, 

a sealing resin disposed betWeen said semiconductor 
device and said substrate, and 

a purality of projecting electrodes for connecting said 
semiconductor device to said mounting pad on said 
substrate. 


