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CHIP CAPACITOR, A FABRICATION METHOD 
FOR THE SAME, AND A METAL MOLD 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a chip capacitor, a 
fabrication method for the Same, and a metal mold. 
0003 2. Description of the Related Art 
0004 Japanese Unexamined Patent Application, First 
Publication No. Sho 60-66807 is a publication relating to a 
conventional capacitor. In this capacitor, a anode terminal 
embedded in the capacitor element is connected to a positive 
terminal, and provided with an external resin package with 
resin packaging provided Such that the cathode terminal side 
of the capacitor element is connected to the negative termi 
nal. In addition, Japanese Unexamined Patent Application, 
First Publication No. Sho 60-220921, is another publication 
related to conventional capacitors. This capacitor is pro 
Vided with an external resin packaging Such that the elec 
trode Surfaces on both sides of the capacitor element are 
connected to both terminals. 

0005. However, in recent years electronic devices such as 
mobile telephones require increasingly high functionality 
and at the same time decreasing weight, and the capacitors 
used in the electronic devices must also become Smaller and 
more lightweight than they are at present. 

0006. In both of the above-described conventional 
capacitors, the packaging Surface Side of the terminal is flat, 
and the capacitors are Soldered to printed circuit boards on 
this flat part. However, when the Soldering is carried out 
using reflow Soldering, there is the problem that what is 
termed the chip-standing phenomenon (also called the Man 
hattan phenomenon or the tombstone phenomenon), in 
which the component ends up Standing on one end due to the 
Surface tension of the Solder, occurs easily. Furthermore, 
because this type of chip-standing phenomenon occurs par 
ticularly easily in ultra-Small chips designed for Small size 
and decreased weight, this is a problem that is inseparable 
from dealing with this type of Small size and low weight 
design. 

SUMMARY OF THE INVENTION 

0007. It is an object of the present invention to provide a 
chip capacitor, a fabrication method for the Same, and a 
metal mold that can prevent the occurrence of the chip 
Standing phenomenon even when carrying out Soldering 
using reflow Soldering, and furthermore, can be adapted to 
reducing Size and weight. 
0008. In order to attain this object, a first aspect of the 
invention is a chip capacitor having an external resin pack 
aging formed Such that a capacitor element is connected to 
the both the anode and the cathode terminals, wherein both 
of the terminals comprise a flat plate that is exposed on the 
mounting Surface Side of the external resin packaging, 
connecting tongue pieces that rise relative to the flat plate 
and are connected to the capacitor element, and Side piece 
parts that extend beyond the connecting tongue piece from 
the flat plate to the external end Surface of the external resin 
packaging in a direction opposite to the flat plate, and further 
wherein the Side piece parts are exposed beyond the mount 
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ing Surface to the external end Surface of the external resin 
packaging at the diagonally rising Side due to curved parts 
being formed by press processing that extend beyond the 
connecting tongue pieces rising in a diagonal direction 
relative to the connecting tongue pieces to the external end 
Surface, and at the same time the mounting Surface Side is 
also exposed up to the external end Surface. 

0009. In this manner, because curved parts being formed 
by preSS processing that extend beyond the connecting 
tongue pieces rising in a diagonal direction relative to the 
connecting tongue pieces to the external end Surface, the 
Side piece parts are exposed beyond the mounting Surface to 
the external end Surface of the external resin packaging at 
the Side where the connecting tongue pieces rise, and at the 
Same time, the mounting Surface Side is also exposed up to 
the external end Surface. 

0010. Thereby, when the side piece parts are soldered to 
the printed circuit board by reflow soldering, the solder is 
trapped in the Space under of the curved part of the Side piece 
parts, and as a result, the occurrence of the chip-standing 
phenomenon can be prevented. Therefore, the occurrence of 
the chip-standing phenomenon can be prevented even when 
carrying out Soldering using reflow Soldering, and further 
more, this is in line with Small Size and decreasing weight. 

0011 Furthermore, because the curved parts are formed 
by press bending processing, fabrication is easy and the cost 
increases can be restrained. 

0012. In addition, because the structure has curved parts 
formed beyond the connecting tongue piece to the external 
end Surface Side of the external resin packaging, in other 
words, a Structure in which the curved parts are interposed 
between the external end Surface and the connecting tongue 
piece, a gap between the external end Surface and the 
connecting tongue piece can be reliably opened, and posi 
tional relationships are attained in which the connecting 
tongue pieces can be reliably buried in the external resin 
packaging. As a result, the remarkable effects are attained 
that the capacitor element connected to a connecting tongue 
piece can be reliably buried in the external resin packaging, 
the moisture resistance can be maintained, and in particular, 
the leakage current characteristics can be maintained. 

0013 A second aspect of the chip capacitor of the present 
invention according to the first aspect is characterized in the 
curved parts having a bow shape. 

0014. In this manner, because the curved parts have a 
bow Shape, the contact Surface area in a curved part with the 
Solder can be made large, and the reliability of the connec 
tion can be increased. In addition, because the curved parts 
are exposed, Visual confirmation of the connection by the 
Solder during packaging is easy. 

0015. A third aspect of the chip capacitor of the present 
invention according to the first and Second aspect is char 
acterized in the areas of both terminals exposed on the 
mounting Surface Side being equal to each other. 

0016. In this manner, because the areas of both terminals 
exposed to the mounting Surface Side are equal to each other, 
the contact area with the printed circuit board is equal, and 
as a result, the occurrence of the chip Standing phenomenon 
during reflow Soldering can be reliable prevented. 
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0.017. A fourth aspect of the chip capacitor of the present 
invention according to the first through third aspects is 
characterized in the height of the curved parts from the 
mounting Surface being two times the height of the thickneSS 
of the base plate or greater. 
0.018. In this manner, because the height of a curved part 
from the mounting Surface is two times the height of the 
thickness of the base plate or greater, the Solder can be 
Sufficiently trapped in the Space under the curved parts, and 
as a result, the occurrence of the chip Standing phenomenon 
during reflow Soldering can be reliably prevented. 
0.019 A fifth aspect of the chip capacitor of the present 
invention according to the first through fourth aspects is 
characterized in the terminal of the cathode having a buried 
plate that is buried in the external resin packaging parallel to 
the base plate after being bent in the upward direction 
relative to the connecting tongue on the Side of the base plate 
opposite to the Side piece parts. 
0020. Thereby, because the terminal of the cathode is 
buried in the external resin packaging in the buried part 
parallel to the base plate in the upward direction relative to 
the connecting tongue piece, the occurrence of pealing of the 
terminal from the external resin packaging can be prevented. 
0021. A sixth aspect of the chip capacitor of the present 
invention according to the first through fifth aspects is 
characterized in a convex dam that projects to the capacitor 
element Side and abuts the mounting Surface Side of the 
capacitor element being formed on the base plate. 
0022. In this manner, because a convex dam that projects 
to the capacitor element Side and abuts the mounting Surface 
Side of the capacitor element is formed on the base plate, 
when the capacitor element and the base plate are attached 
using a conducting adhesive Such as gold paste, unnecessary 
flowing out of the conducting adhesive can be prevented, 
and at the same time the thickness of the conducting 
adhesive becomes uniform and the disparities in the con 
nection Strength is eliminated. 
0023. A seventh aspect of the chip capacitor of the 
present invention according to the first through Sixth aspects 
is characterized in the external resin packaging being formed 
by a liquid resin being printed using a Squeegee. 
0024. In this manner, because the external resin packag 
ing is formed by a liquid resin being printed using a 
Squeegee, a metal transfer mold, which is expensive and 
difficult to fabricate, is not necessary, and as a result, the 
fabrication costs can be reduced, and at the Same time design 
changes can be responded to immediately. 
0.025. An eighth aspect of the chip capacitor of the 
present invention according to the first through Sixth aspects 
is characterized in the external resin packaging being formed 
using a transfer mold formation method. 
0026. In this manner, because the external resin packag 
ing is formed using a transfer mold formation method, the 
form of the external resin packaging can be Stabilized. 
0027. A ninth aspect of the chip capacitor of the present 
invention according to the first through eighth aspects is 
characterized in a Set of both an anode and cathode con 
nected to the capacitor element being respectively provided 
on the two opposing Surfaces of the external resin packag 
Ing. 
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0028 Because both the anode and cathode connected to 
the capacitor element are respectively provided on the two 
opposing Surfaces of the external resin packaging, there is a 
two-sided mounting Structure and identifying the front and 
back during packaging becomes unnecessary, and at the 
Same time, the arrangement of the connections overlapping 
in the thickness direction become easy to implement, and 
thus uses expand. 
0029. A fabrication method for a tenth aspect of a chip 
capacitor of the present invention is characterized in com 
prising a first press process that forms a pair of lead 
terminals by press formation on a flat lead frame So as to be 
opposite each other and at the same time a connecting 
tongue piece is formed by cutting out the center part of these 
lead terminals in the width direction, a Second preSS process 
that forms conveX curved parts by press formation that 
project in an upward diagonal direction relative to the 
connecting tongue piece to the Side piece formation parts on 
both sides of the connection tongue pieces in the width 
direction, a connection process that connects the capacitor 
element to the connecting tongues of the pair of lead 
terminals, an external resin packaging proceSS in which the 
mutually opposite sides of the pair of lead terminals and the 
capacitor element connected to the pair of lead terminals are 
integrated by an external resin packaging, and a cutting 
process that cuts the Side piece formation parts at the middle 
position of the conveX curved parts. 
0030. In this manner, in a first press process, a pair of lead 
terminals are formed on the flat lead frame So as to be 
opposite each other and at the same time connecting tongue 
pieces are formed by cutting out the center part of these lead 
terminals in the width direction; in a Second preSS process, 
conveX curved parts are formed that project in an upward 
diagonal direction relative to the connecting tongue pieces to 
the Side piece formation parts on both sides of the connec 
tion tongue pieces in the width direction; in a connection 
process, the capacitor element is connected to the connecting 
tongues of the pair of lead terminals formed in the first 
process, in an external resin packaging process, the sides of 
the pair of lead terminals opposite to each other and the 
capacitor element connected to the pair of lead terminals are 
integrated by an external resin packaging; and in a cutting 
process, the Side piece formation parts are cut at the middle 
position of the conveX curved parts. 
0031. Thereby, by forming convex curved parts by a 
preSS process that curve in an upward diagonal direction 
relative to the connecting tongue pieces to the external end 
Surface Side of the external resin package beyond the con 
necting tongue to the Side piece parts of the terminals, the 
Side piece parts are exposed more in the upward diagonal 
direction on the external end Surface than the mounting 
Surface, and at the same time a shape can be easily formed 
for which the mounting Surface also is exposed up to the end 
of the external resin packaging. 
0032. A fabrication method for a chip capacitor of an 
eleventh aspect of the present invention according to the 
tenth aspect is characterized in the external resin packaging 
being formed by a liquid resin being printed with a Squeegee 
in the external resin packaging process. 

0033. In this manner, because the external resin packag 
ing is formed by a liquid resin being printed with a Squeegee 
in the external resin packaging process, a metal transfer 
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mold, which is high cost and difficult to fabricate, becomes 
unnecessary, and as a result, fabrication costs can be 
reduced. 

0034. A fabrication method for a chip capacitor of a 
twelfth aspect of the present invention according to the 
eleventh aspect is characterized in providing the external 
resin packaging up to the Outer Side of the conveX curved 
part of the Side piece formation parts in the external resin 
packaging proceSS, and cutting the external resin packaging 
on the plane that intersects the center position of the convex 
curved part of the Side piece formation parts. 
0035) In this manner, because the external resin packag 
ing is provided up to the outer Side of the conveX curved part 
of the Side piece formation parts in the external resin 
packaging proceSS and the external resin packaging is cut on 
the plane that intersects the center position of the convex 
curved part of the Side piece formation parts, the elimination 
of the Seams at the corners of the external resin packaging 
produced when the external resin packaging is formed by the 
liquid resin being printed with a Squeegee and adjustment of 
the shape of the external resin packaging can be carried out 
in coordination with the cutting of the Side piece formation 
parts. 

0036) A fabrication method of the chip capacitor of a 
twelfth aspect of the present invention according to the tenth 
aspect is characterized in the external resin packaging pro 
ceSS providing the external resin packaging up to the center 
position of the conveX curved part of the Side piece forma 
tion parts by a transfer mold formation method. 
0037. In this manner, because the external resin packag 
ing process provides the external resin packaging up to the 
center position of the conveX curved part of the Side piece 
formation parts by a transfer mold formation method, the 
shape can be adjusted without cutting the external resin 
packaging, and can be completed by cutting only the Side 
piece formation parts. 
0.038 A fabrication method of the chip capacitor of the 
fourteenth aspect of the present invention according to the 
thirteenth aspect is characterized in the formation of the 
conveX curved parts in the Second press process being 
carried out with the metal transfer mold used in the external 
resin packaging process. 

0039. In this manner, because the formation of the con 
veX curved parts in the Second press process are carried out 
with a metal transfer mold used in the external resin pack 
aging process, the metal transfer mold can also be used as a 
metal press mold for the formation of the convex curved 
parts. Thus, the number of metal molds can be decreased, 
and the cost can be decreased. 

0040. A metal mold according to a fifteenth aspect of the 
present invention is used in an external resin packaging 
process of the fabrication method for a chip capacitor having 
a first formation process that forms by press formation a pair 
of lead terminals on a flat lead frame So as to be opposite to 
each other and forms connecting tongue pieces by cutting 
out the center part of these lead terminals in the width 
direction, a Second process that forms conveX curved parts 
by preSS formation that protrude in the upward diagonal 
direction relative to the connecting tongue piece to both of 
the Side piece formation parts of the connecting tongue 
pieces in the width direction, a connection process that 
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connects the capacitor element to a connecting tongue piece 
of the pair of lead terminals, an external resin packaging 
process that integrates with the external resin packaging the 
mutually opposite sides of the pair of lead terminals and the 
capacitor element connected to this pair of lead terminals, 
and a cutting process that cuts the Side piece formation parts 
at the center position of the conveX curved parts, and 
characterized in having a convex part and a concave part for 
forming the conveX curved parts in the Second preSS process. 

0041. Thereby, because the formation of the convex 
curved parts in the Second preSS proceSS can be carried out 
using the convex part and the concave part of the metal 
transfer mold used in the external resin packaging process, 
the metal transfer mold can also be used as a metal press 
mold for the formation of the convex curved parts. Thus, the 
number of metal molds can be reduced, the cost reduced, and 
in addition, the positional relation between the external resin 
packaging end part and the conveX curved parts can be made 
to coincide easily. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0042 FIGS. 1A, 1B, 1C, and 1D show the chip capacitor 
according to a first embodiment of the present invention, 
wherein FIG. 1A is a drawing of a front cross-section, FIG. 
1B is a drawing of the right side surface, FIG. 1C is a 
drawing of the leftside surface, and FIG. 1D is drawing of 
the bottom Surface. 

0043 FIG. 2 is a perspective drawing showing the state 
in which the chip capacitor according to the first embodi 
ment of the present invention is mounted on the printed 
circuit board. 

0044 FIG. 3 is a perspective drawing showing the lead 
frame of the chip capacitor according to the first embodi 
ment of the present invention. 
004.5 FIG. 4 is a drawing of the front surface showing 
the state before the cutting f the lead frame of the chip 
capacitor according to the first embodiment of the present 
invention. 

0046 FIG. 5 is a drawing of a front cross-section show 
ing the initial Stage of the external resin packaging according 
to the vacuum printing method for the chip capacitor accord 
ing to the first embodiment of the present invention. 

0047 FIG. 6 is a drawing of a front cross-section show 
ing the next stage of the external resin packaging according 
to the vacuum printing method for the chip capacitor accord 
ing to the first embodiment of the present invention. 

0048 FIG. 7 is a drawing of a front cross-section show 
ing the next stage of the external resin packaging according 
to the vacuum printing method for the chip capacitor accord 
ing to the first embodiment of the present invention. 

0049 FIG. 8 is a drawing of a front cross-section show 
ing the next stage of the external resin packaging according 
to the vacuum printing method for the chip capacitor accord 
ing to the first embodiment of the present invention. 

0050 FIG. 9 is a drawing of a front cross-section show 
ing the next stage of the external resin packaging according 
to the vacuum printing method for the chip capacitor accord 
ing to the first embodiment of the present invention. 
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0051 FIG. 10 is a drawing of a front cross-section 
showing the next stage of the external resin packaging 
according to the vacuum printing method for the chip 
capacitor according to the first embodiment of the present 
invention. 

0.052 FIG. 11 is a drawing of a front cross-section 
showing the State before the resin injection into the metal 
mold used in the external resin packaging according to the 
transfer mold formation method of the chip capacitor 
according to the first embodiment of the present invention. 
0.053 FIG. 12 is a drawing of a front cross-section 
showing the State after the resin injection into the metal mold 
used in the external resin packaging according to the transfer 
mold formation method of the chip capacitor according to 
the first embodiment of the present invention. 
0.054 FIG. 13 is a drawing of a front cross-section 
showing the State of external resin packaging using the 
transfer mold formation method for the chip capacitor 
according to the first embodiment of the present invention. 
0.055 FIG. 14 is a drawing of a front cross-section 
showing the State before the mold is closed in another 
example of the metal mold used in the external resin 
packaging by the transfer mold formation method for the 
chip capacitor according to the first embodiment of the 
present invention. 
0056 FIG. 15 is a drawing of a front cross-section 
showing the State after the mold is closed in another example 
of the metal mold used in the external resin packaging by the 
transfer mold formation method for the chip capacitor 
according to the first embodiment of the present invention. 
0057 FIG. 16 is a drawing of a front cross-section 
showing the chip capacitor according to a Second embodi 
ment of the present invention. 
0.058 FIG. 17 is a perspective drawing showing the lead 
frame of the chip capacitor according to a Second embodi 
ment of the present invention. 
0059 FIG. 18 is a drawing of a front cross-section 
showing the chip capacitor according to a third embodiment 
of the present invention. 
0060 FIG. 19 is a perspective drawing showing the lead 
frame of the chip capacitor according to a third embodiment 
of the present invention. 

0061 FIG. 20 is a drawing of a front cross-section 
showing the chip capacitor according to a fourth embodi 
ment of the present invention. 
0.062 FIG. 21 is a perspective drawing showing the lead 
frame of the chip capacitor according to a fourth embodi 
ment of the present invention. 
0.063 FIG. 22 is a drawing of a front cross-section 
showing chip capacitor according to the first embodiment of 
the present invention altered by both surfaces of the mount 
ing mold. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0064. The first embodiment of the present invention will 
be explained below referring to FIG. 1 to FIG. 15. 
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0065 FIG. 1 is a cross-sectional drawing showing the 
Solid electrolyte chip capacitor (chip capacitor) 11 according 
to the first embodiment. In this Solid electrolyte chip capaci 
tor 11, both the anode terminal (terminal) 12 and the cathode 
terminal (terminal) 13 are connected to the capacitor ele 
ment 14, and the anode terminal 12, the cathode terminal 13, 
and the capacitor element 14 are covered in an external resin 
packaging 15. 

0066. The capacitor element 14 has an anode lead 17 and 
an element body 18 into which the anode lead 17 is exposed 
on one side from the center. 

0067. The external resin packaging 15 has a substantially 
rectangular parallelepiped shape (it may also have a colum 
nar shape), and as shown in FIG. 2, one mounting Surface 
15a, which is the lower Surface in FIG. 2, is disposed and 
mounted on a printed circuit board 19. 
0068 The anode terminal 12 is a solder plated plate of 
uniform thickness that is press processed (this processing 
will be explained below), and comprises a base plate 20 that 
is exposed on the mounting Surface 15a of the external resin 
packaging 15 on the same plane as the mounting Surface 
15a, a connecting tongue piece 21 that rises from the center 
part of the base plate 20 in the direction of the capacitor's 
width (in the direction perpendicular to the Surface of the 
page in FIG. 1), and connects to the anode lead 17 of the 
capacitor element 14, and a pair of Side piece parts 22 that 
extend from both of the outer side positions of the connect 
ing tongue piece 21 of the base plate 20 in the direction of 
the capacitors width past the connecting tongue piece 21 to 
the external end Surface 15b of the external resin packaging 
15 in the opposite direction relative to the base plate 20. 
Here, both end surfaces of the base plates 20 and the pair of 
Side piece parts 22 in the capacitors width direction coin 
cide with both end Surfaces of the external resin packaging 
15 in the same direction. 

0069. In the anode terminal 12, a welding recess 23 is 
formed on the upper part of the connecting tongue piece 21 
on the Side opposite to the base plate 20 and the Side piece 
parts 22, and the anode lead 17 is connected to the connect 
ing tongue piece 21 by laser welding and the like while 
mounted in the welding receSS 23. In addition, between the 
base plate 20 of the anode terminal 12 and the element body 
18 of the capacitor element 14, an insulating body 24 is 
interposed. Moreover, the shape of the connecting tongue 
piece 21 may be the character L, and not just a receSS. 
0070. In addition, the end of both side piece parts 22 of 
the anode terminal 12 are exposed on the external end 
Surface 15b, rising higher in the diagonal direction than the 
mounting surface 15a due to a curved parts 26 formed by 
bend processing that have the same shape, and extend 
beyond the connecting tongue piece 21 at upward in a 
diagonal direction relative to the connecting tongue piece 21 
to the external end 15b side, which is parallel to and in 
proximity to the connecting tongue piece 21. Moreover, in 
this first embodiment, an example is given in which an entire 
Side piece part 22 Serves as the curved part 26, but one part 
of a Side piece part 22 may serve as the curved part 26. 
0071. Furthermore, the mounting surface 15a sides of 
both side piece parts 22 are also respectively exposed up to 
the end of the external end Surface 15b. In other words, the 
external resin packaging 15 is not provided on the mounting 
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Surface 15a Sides of both side piece parts 22, and as a result, 
a Space 27 having a predetermined height with respect to the 
mounting Surface 15a is provided on the mounting Surface 
15a side of the curved parts 26. Here, specifically the curved 
parts 26 of both Side piece parts 22 have a bow-shaped 
curved Surface having no flat part on either the upper or 
lower Sides (the side of the connecting tongue piece 21 that 
rises and the opposite side thereof). Moreover, the center of 
this bow is positioned on the mounting surface 15a side of 
the Side piece parts 22. 
0.072 The cathode terminal 13 is a solder plated plate of 
uniform thickness that is press processed (this processing 
will be explained below), and comprises a base plate 30 that 
has the same plane as the mounting Surface 15a on the 
mounting Surface 15a Side of the external resin packaging 
15, has the same form as the base plate 20 of the above 
described anode terminal 12, and is exposed on the same 
plane as the base plate 20, a connecting tongue piece 31 that 
rises from the center part of the base plate 30 in the direction 
of the capacitor's width, and connects to the peripheral 
surface of the element body 18 of the capacitor element 14; 
and a pair of Side piece parts 32 that extends from the 
position of both outer Sides of the connecting tongue piece 
31 of the base plate 30 in the direction of the capacitor's 
width past the connecting tongue piece 31 to the external end 
Surface 15c of the external resin packaging 15 in the 
opposite direction relative to the base plate 30. Here, the 
base plate 30 and both end surfaces of the pair of end piece 
parts 32 in the direction of the capacitor's width coincide 
with both end Surfaces of the external resin packaging 15 in 
the same direction. 

0073. In the cathode terminal 13, a conducting adhesive 
33 Such as a gold paste is applied from the Side Surface of 
the base plate 30 Side of the connecting tongue piece 31 to 
the upper Surface of the connecting tongue piece 31 side of 
the base plate 30, and the element body 18 of the capacitor 
element 14 is connected via the conducting adhesive 33. 
0.074. In addition, both side piece parts 32 of the cathode 
terminal 13 are exposed on the external end surface 15c 
rising higher in the diagonal direction than the mounting 
surface 15a due to the curved parts 36 formed by a bending 
process that have the same shape, and extends beyond the 
connecting tongue piece 31 rising upward in a diagonal 
direction relative to the connecting tongue piece 31 to the 
external end Surface 15c Side, which is parallel to and in 
proximity to the connecting tongue piece 31. Moreover, in 
this first embodiment, an example is given in which an entire 
Side piece part 32 is serves as the curved part 36, but a part 
of the side piece part 32 may serve as the curved part 36. 
0075) Furthermore, the mounting Surface 15a sides of 
both side piece parts 32 are also respectively exposed up to 
the end of the external end Surface 15c. In other words, the 
external resin packaging 15 is not provided on the mounting 
Surface 15a Sides of both side piece parts 32, and as a result, 
a Space 37 having a predetermined height with respect to the 
mounting Surface 15a is provided on the mounting Surface 
15a side of the curved parts 36. Here, specifically the curved 
parts 36 of both side piece parts 32 have a bow-shaped 
curved Surface having no flat part on either the upper or 
lower Sides (the side of the connecting tongue piece 31 that 
rises and the opposite side thereof). Moreover, the center of 
this bow is positioned on the mounting surface 15a side of 
the Side piece parts 32. 
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0076. Here, the exposed surface area of the mounting 
surface 15a side of the base plate 20 of the anode terminal 
12 is the Same as the exposed Surface area of the mounting 
surface 15a side of the base plate 30 of the cathode terminal 
13, and the exposed Surface area of the mounting Surface 
15a side of both side piece parts 22 of the anode terminal 12 
is the Same as the exposed Surface area of the mounting 
surface 15a side of both side piece parts 32 of the cathode 
terminal 13, and as a result, both the anode terminal 12 and 
the cathode terminal 13 both have Surface areas exposed on 
the mounting Surface 15a Side that are equal. 
0077 According to the Solid electrolyte chip capacitor 11 
of the first embodiment described above, the curved parts 26 
formed by press processing that extend beyond the connect 
ing tongue piece 21 of the Side piece parts 22 of the anode 
terminal 12 rising in an upward diagonal direction relative to 
the connecting tongue piece 21 to the external end 15b side 
of the external resin packaging 15, and thereby, the Side 
piece parts 22 are exposed on the external end Surface 15b 
of the external resin packaging 15 beyond the mounting 
Surface 15a rising in an upward diagonal direction relative 
to the connecting tongue piece 21, and at the same time, this 
mounting Surface 15a Side is also exposed up to the end of 
the external end surface 15b. Similarly, the curved parts 36 
formed by press processing extend beyond the connecting 
tongue piece 31 of the Side piece parts 32 of the anode 
terminal 13 rising in an upward diagonal direction relative to 
the connecting tongue piece 31 to the external end 15c side 
of the external resin packaging 15, and thereby, the Side 
piece parts 32 are exposed on the external end Surface 15c 
of the external resin packaging 15 beyond the mounting 
Surface 15a rising in an upward diagonal direction relative 
to the connecting tongue piece 31, and a the same time, its 
mounting Surface 15a Side is also exposed up to the end of 
the external end Surface 15c. 

0078 Thus, when the base plates 20 and 30 and the side 
piece parts 22 and 32 are Soldered to the printed circuit board 
19 by reflow soldering, as shown in FIG. 2, the solder 39 is 
trapped in the spaces 27 and 37 under the curved parts 26 
and 36 of the Side piece parts 22 and 32, and as a result, the 
chip Standing phenomenon can be prevented. Therefore, 
even if Soldering is carried out using reflow Soldering, the 
chip Standing phenomenon can be prevented, and further 
more, a further corresponding reduction in size and weight 
(specifically, the ultra-small 1608 size-L=1.6 mm, W=0.85 
mm, T=0.8 mm-and even further down-scaling) becomes 
possible. 

007.9 Furthermore, the terminals 12 and 13 are plates 
having a uniform thickness Subject to preSS bending pro 
cessing, and because Side piece parts 22 having the curved 
part 26 and Side piece parts 32 having a curved part 36 are 
also press bent from the same plate, the fabrication becomes 
Simple and cost increases can be restrained. 

0080 Furthermore, in the anode terminal 12, because 
there is a structure wherein a curved parts 26 are formed 
closer to the external end Surface 15b than the connecting 
tongue piece 21, that is to Say, there is a structure in which 
the curved parts 26 are interposed between the external end 
Surface 15b and the connecting tongue piece 21, a gap can 
be reliably formed between the external end wall 15b and the 
connecting tongue piece 21 and maintain a positional rela 
tionship in which the connecting tongue piece 21 is accu 
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rately buried in the external resin packaging 15. Similarly, in 
the cathode terminal 13, because there is a structure wherein 
a curved parts 36 are formed closer to the external end 
Surface 15c than the connecting tongue piece 31, that is to 
Say, there is a structure in which the curved parts 36 are 
interposed between the external end surface 15c and the 
connecting tongue piece 31, a gap can be reliably formed 
between the external end wall 15c and the connecting tongue 
piece 31 and maintain a positional relationship in which the 
connecting tongue is accurately buried in the external resin 
packaging 15. As a result, the remarkable effects are attained 
that the capacitor element 14 connected to a connecting 
tongue pieces 21 and 31 can be accurately buried in the 
external resin packaging 14, the moisture resistance char 
acteristics can be maintained, and in particular, the leakage 
current characteristics can be maintained. 

0081. In addition, by making the curved parts 26 and 36 
have a bow shape, the contact Surface area with the Solder 
39 in the curved parts 26 and 36 can be made large, and the 
reliability of the connection can be increased. In addition, 
because the curved parts 26 and 36 are exposed, Visual 
confirmation of the connection by the solder 39 during 
packaging is simple. 
0082 Furthermore, because the surface area in which 
both the terminal 12 and 13 is exposed on the mounting 
Surface 15a Side are made equal to each other, the contact 
Surface areas on the printed circuit board 19 becomes equal, 
and as a result, the occurrence of the chip Standing phenom 
enon during reflow Soldering can be reliably prevented. 
0083) Here, if the height of the curved parts 26 and 36 
from the mounting Surface 15a is two times the plate 
thickness of the base plates 20 and 30 or greater, a sufficient 
amount of Solder can be trapped in the SpaceS 27 and 37, and 
the chip-standing phenomenon is more advantageously pre 
vented. That is to say, when the height of the curved parts 26 
and 36 from the mounting surface 15a is less than two times 
the plate thickness of the base plates 20 and 30, the amount 
of colder that is trapped in the spaces 27 and 37 is too small, 
and the chip-Standing phenomenon cannot be Sufficiently 
prevented. 
0084. Next, a fabrication method for the Solid electrolyte 
chip capacitor in the above-described first embodiment will 
be explained. 
0085 First, by press formation, as shown in FIG. 3, an 
anode lead terminal 42 and a cathode lead terminal 43 pair 
are formed opposite each other on the plate-shaped lead 
frame that has been Solder plated. In addition, a connecting 
tongue piece 21 is formed by cutting out the center part of 
the anode lead terminal 42 in the width direction (the 
direction of the arrow Y shown in FIG. 3) of the capacitor 
on the cathode lead terminal 43 Side, and at the same time, 
due to this cut-out, respective side piece formation parts 45 
remain on both Outer Sides of the connecting tongue piece 21 
in the width direction of the capacitor on the anode lead 
terminal 42 side. A connecting tongue piece 31 is formed by 
cutting out the center part of the cathode lead terminal 43 in 
the width direction of the capacitor, and at the same time, 
due to this cut-out, respective side piece formation parts 46 
remain on both Outer Sides of the connecting tongue piece 31 
in the width direction of the capacitor (fist press process). 
0.086. In addition, by press formation, a convex curved 
parts 47 are formed by bending protrudes in the shape of a 
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Substantially Semi-circular projection beyond the connection 
tongue piece 21 of both Side piece parts formation parts 45 
of the anode lead terminal 42 rising in an upward direction 
relative to the connecting tongue 21 to the Side that is 
opposite to the cathode lead terminal 43, and at the same 
time, a conveX curved parts 48 are formed by bending 
protrudes in the shape of a Substantially Semi-circular pro 
jection beyond the connection tongue piece 31 of both Side 
piece parts formation parts 46 of the anode lead terminal 43 
rising in an upward direction relative to the connecting 
tongue 31 to the Side that is opposite to the cathode lead 
terminal 42 (Second press process). Moreover, this second 
preSS process can be carried out at the same time as the first 
preSS process, but it can also be carried out Separately from 
the first press proceSS if it is carried out before implementing 
the external resin packaging in the external resin packaging 
process described below. 
0087. In the lead frame 41 formed by the press formation 
described above, the cathode lead terminal 43 side of the 
anode lead terminal 42 beyond the connecting tongue 12 
becomes the base plate 20 of the anode terminal 12, and the 
base plate 20 side from the center of the convex curved parts 
47 of both side piece parts formation parts 45 of the anode 
lead terminal 42 becomes both side piece parts 22 of the 
anode terminal 12 by later cutting out, and the anode lead 
terminal 42 side of the cathode lead terminal 43 beyond the 
connecting tongue piece 31 forms the base plate 30 of the 
cathode terminal 13, and the base plate 30 side from the 
center of the convex curved parts 48 of both side piece parts 
formation parts 46 of the cathode lead terminal 43 forms 
both side piece parts 32 of the cathode terminal 13 by later 
cutting out. Moreover, the anode lead terminal 42 and the 
cathode lead terminal 43 pair opposite to each other on the 
lead frame are for forming one Solid electrolyte chip capaci 
tor 11, and on the lead frame 41 (not illustrated), this kind 
of anode lead terminal 42 and cathode lead terminal 43 pair 
is disposed in plurality in rows in the width direction of the 
capacitor. 

0088. In addition, after the first press processing has 
completed, each pair of the connecting tongue piece 21 of 
the anode lead terminal 41 and the connecting tongue piece 
31 of the cathode lead terminal 43 of the lead frame are 
respectively connected to capacitor element 14 (connection 
process). Specifically, a conducting adhesive 33 Such as a 
gold paste is applied from the Side Surface of the base plate 
30 side of the connecting tongue piece 31 to the upper 
Surface of the connecting tongue piece 31 Side of the base 
plate 30 on the anode lead terminal 43, and at the same time, 
an insulator 24 is mounted on the base plate 20 of the anode 
lead terminal 42, and the element body 18 of the capacitor 
element 14 is attached to the cathode lead terminal 43 via the 
conducting adhesive 33. In addition, at this time, the anode 
electrode 17 of the capacitor element 14 is mounted in the 
welding receSS 23 of the connecting tongue piece 21 of the 
anode lead terminal 42, and the anode electrode 17 is 
attached to the connecting tongue piece 21 by laser welding 
and the like. 

0089. As shown in FIG. 4, on the mutually opposing 
sides of the anode lead terminal 42 and the cathode lead 
terminal 43, or Specifically, a part of the connecting tongue 
piece 21, the base plate 20, and the Side piece formation 
parts 45 of the anode lead terminal 42, a part of the 
connecting tongue piece 31, the base plate 30, and the Side 
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piece formation parts 46 of the cathode lead terminal 43, and 
the capacitor element 14 connected to the cathode lead 
terminal 43 and the anode lead terminal 42, are integrally 
formed with the external resin packaging (external resin 
packaging process). 
0090 Here, in this external resin packaging process, the 
external resin packaging 15 is formed by a printing method 
in which the liquid resin is formed by printing with a 
Squeegee or a transfer mold formation method. 
0.091 First, the printing method will be explained. 
0092. The method disclosed in Japanese Patent No. 
2,934,174, for example, can be used as the printing method. 
However, the external resin packaging 15 is formed by the 
following vacuum printing method. 

0093. As shown in FIG. 5, the surface of the side 
opposite to the rising direction of the connecting tongue 
pieces 21 and 31 of the lead frame 41 serves as the 
underside, and on this underside a heat resistant film 51 is 
applied. This heat resistant film 51 masks the undersurface 
of the base plates 20 and 30 and the side piece formation 
parts 45 and 46. 

0094) Next, as shown in FIG. 6, a first metal mask 52 is 
disposed on the upper Surface of the lead frame 41. A Space 
53 is formed in the first metal mask 52 that has a predeter 
mined gap from the top to the bottom relative to the 
respective outer sides of the convex curved parts 47 and 48 
in the direction (below, referred to as the "terminal arrange 
ment direction”) of the arrangement of the anode lead 
terminal 42 and the cathode lead terminal 43, which form 
pair. 

0.095. In addition, in the space 53 of this first metal mask 
52, under a vacuum or under atmospheric preSSure, a liquid 
resin is imprinted from the top using a Squeegee. Thereby, a 
dam part 54 shown in FIG. 7 having the shape of the space 
53 is printed at the position of the space 53 of the lead frame. 
Moreover, the dam part is printed so as to run in the width 
direction of the capacitor with respect to the anode lead 
terminal 42 and the cathode lead terminal 43 arranged in a 
plurality of rows of pairs on the lead frame 41 (not illus 
trated). 
0096) Next, as shown in FIG. 7, a second metal mask 56 
replaces the first metal mask 52 on the upper Surface of the 
lead frame 41. In the second metal mask 56, a space 57 is 
formed from the top to the bottom engaging both dams 54 
therein in the terminal arrangement direction. The height of 
this space 57, which is to say the height of the second metal 
mask 56, is higher than the capacitor element 14 by a 
predetermined value and coincides with the height of the 
final product of the Solid electrolyte chip capacitor 11. 

0097. In addition, in the space 57 of this second metal 
mask 56, under a vacuum or under atmospheric pressure, a 
liquid resin is imprinted on the upper Surface by a Squeegee. 
Thereby, the main part 58 shown in FIG. 8, having the shape 
of the space 57, is printed at the position of the space 57 of 
the lead frame 41. Moreover, at this time, the dam 54 stops 
the liquid resin at both ends of the space 57 in the terminal 
arrangement direction. In addition, a main part 58 is printed 
running in the width direction of the capacitor with respect 
to the anode lead terminal 42 and the cathode lead terminal 
43, which are disposed arranged in a plurality of pairs on the 
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lead frame 41 (not illustrated). Moreover, this printing of the 
main part 58 is preferably carried out under a vacuum in 
order to eliminate any bubbles that have been incorporated 
in the liquid resin. 
0098. In the case of using the above-described printing 
process, after the Second metal mask 56 is separated, the 
above liquid resin is dried until it hardens to a degree Such 
that its shape can be maintained (partial hardening), after 
this partial hardening, as shown in FIG. 8, the thermally 
resistant film 51 for masking is pealed off the lead frame 41, 
and the liquid resin is dried until it hardens to attain a 
predetermined hardness (complete hardening). 
0099. In addition, as shown in FIG. 9, a double-sided 
tape 51 is attached to the under surface of the lead frame 41. 
0100 Next, the lead frame 41 is attached to the jig of a 
cutting machine (not illustrated) at the under Surface of the 
double-sided tape 61, and by this cutting machine, as shown 
in FIG. 10, both end parts of the external resin packaging 15 
in the terminal arrangement direction are cut off along with 
the Side piece forming parts 45 and 46 at the cutting Surface 
perpendicular to the terminal arrangement direction (cutting 
process). Here, as shown by the hatched line A in FIG. 9, 
this cross-sectional Surface is at the predetermined middle 
position of the convex curved part 47 of the side piece 
formation part 45 and the predetermined middle position of 
the convex part 48 of the side piece formation part 46, or 
Specifically, at the Surface passing through the middle Sec 
tion where the amount of projection is greatest. In addition, 
the external resin packaging 15 between each pair of anode 
lead terminals 42 and cathode lead terminals 43, which are 
disposed in a plurality of rows on the lead frame 41, is cut 
and removed at the cross-sectional plane along the terminal 
arrangement direction and perpendicular to the lead frame 
41. 

0101 During this cutting, the solid electrode chip capaci 
tors 11 are Separated one by one, but they are prevented from 
moving by the common two-sided tape 61 that maintains 
their positions, and as a result, advantageous cutting can be 
carried out, and at the same time, after cutting, they do not 
Scatter randomly. 

0102) Next, the two-sided tape 61 is removed. 
0103) In this manner, the Solid electrolyte chip capacitor 
having the above-described Structure can be attained. 
0104. In the external resin packaging process, if the 
above-described printing method is used, because external 
resin packaging 15 is formed by printing the liquid resin 
using a Squeegee, the high cost and the metal transfer molds, 
which are difficult to manufacture, are unnecessary, and as 
a result, there are the effects that the fabrication costs can be 
reduced, and at the same time, design changes can be 
responded to immediately. 

0105. In addition, as described above, in the external 
resin packaging process, a resin external package 15 is 
provided up to the outer side of the convex curved parts 47 
and 48 of the side piece formation parts 45 and 46, and 
during the cutting process, if the external resin packaging 15 
is cut at the plane identical to the middle position of the 
convex curved parts 47 and 48 of the side piece formation 
parts 45 and 46, there are the effects that the elimination of 
the Seams at the comers of the external resin packaging 15 
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produced when the external resin packaging 15 is formed by 
printing the liquid resin with a Squeegee and adjustment of 
the shape of the external resin packaging 15 can be carried 
out in coordination with the cutting of the Side piece 
formation parts 45 and 46. 

0106 Next, the transfer mold formation method are 
explained. 

0107 The metal mold 65 shown in FIG. 11 and FIG. 12 
will be used in the transfer mold formation method. 

0108). This metal mold 65 is mounted so that the lead 
frame 41 is disposed on the under Side of the capacitor 
element 14, and comprises a lower mold 67 in which the 
capacitor element 14, the connecting tongue pieces 21 and 
31, and the like are accommodated, and in which a cavity 
formation hole 66 is formed that, except for one part of the 
base plates 20 and 30 side (that is, the mounting surface 15a 
Side) of the external resin packaging 15, forms the external 
shape, an upper mold 69 that forms both the cavity forma 
tion hole 66 of the lower mold 67 and the cavity 68 by being 
aligned with the lower mold 67, and forms the external 
shape of the base plates 20 and 30 of the lead frame, and an 
ejector pin 70 that is provided that can project into the cavity 
formation hole 66 from the base surface of the cavity 
formation hole 66 of the lower mold 67. Moreover, the 
cavity formation hole 66 is arranged in a plurality of rows in 
the width direction of the capacitor So as to coincide with 
each pair of anode lead terminals 42 and cathode lead 
terminals 43 of the lead frame, which are disposed in a 
plurality of pairs of rows. 

0109) Here, on the upper part of the lower mold 67, 
convex parts 72 having a bow-shape positioned on the upper 
Side at the outer Side are formed so that the outer Sides (the 
sides opposite to the base plates 20 and 30) are fit from the 
center part of the convex curved parts 47 and 48 of the side 
piece formation parts 45 and 46 of the lead frame 41 in the 
terminal arrangement direction into both sides in the termi 
nal arrangement direction and in the direction perpendicular 
to the terminal arrangement direction of the cavity formation 
hole 66. 

0110. In contrast, on the lower Surface of the upper mold 
69, curved shape convex parts 73 are formed that are 
inserted into each of the concave parts 72 Such that a 
predetermined gap maintained open. 

0111. In addition, as shown in FIG. 11, on the lower mold 
67, the lead frame 41 is mounted such that the capacitor 
element 14 and the connecting tongue pieces 21 and 31 are 
accommodated in the cavity formation hole 66, and the 
convex curved parts 47 and 48 of the side piece formation 
parts 45 and 46 are fit into the concave parts 72, and at the 
same time, the upper mold 69 is mounted such that the 
convex parts 73 fit into the convex curved parts 47 and 48 
of the lead frame 41, and closed. At this time, the end Surface 
of the lead frame 41 on the opposite side, relative to the side 
on which the capacitor element 14 is disposed, coincides 
with the parting line of the upper mold 69 and the lower 
mold 67. 

0112 Next, as shown in FIG. 12, melted resin is injected 
into and fills the inside of the cavity 68 formed by the lower 
mold 67 and the upper mold 69. Thereby, the external resin 
packaging 15 is formed by the cavity 68. 
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0113. The upper mold 69 is separated from the lower 
mold 67 under the condition that the melted resin has 
suitably hardened, and the lead frame 41 that formed the 
external resin packaging 15 is removed by pressing in the 
ejector pin 70 inside the cavity formation hole 66 of the 
lower mold 67, and as shown in FIG. 13, the external resin 
packaging 15 has a completely formed shape. 
0114. In the case of using the above-described transfer 
mold formation method, the side piece formation parts 45 
and 46 of the lead frame 41 are cut along both end surfaces 
15b and 15c of the external resin packaging 15 in the 
terminal arrangement direction (cutting process). 
0.115. In this manner, the solid electrolyte capacitor 11 
having the above-described Structure is obtained. 
0116. In this manner, in the external resin packaging 
process, if the external resin packaging 15 is provided up to 
the center position where the convex curved parts 47 and 48 
of the side piece formation parts 45 and 46 are cut, the 
effects are attained that the shape of the external resin 
packaging 15 can be adjusted in the terminal arrangement 
direction without cutting, and the Shape of the external resin 
packaging 15 can be Stabilized completely by cutting only 
the side piece formation parts 45 and 46. 
0117 Moreover, the second press process, in which the 
convex curved parts 47 and 48 of the side piece formation 
parts 45 and 46 of the lead terminals 42 and 43 are bent, can 
be carried out before carrying out the resin filling in the 
external resin packaging process. 

0118. This means that, as shown in FIG. 14, by off 
Setting the outer edge the concave parts 72 formed in the 
cavity formation hole 66 of the lower mold 67 of the metal 
mold 65 in the terminal arrangement direction, the concave 
part 72 is given a curved shape that is positioned at the upper 
Side at the outer side (the side opposite to the base plates 20 
and 30) from an intermediate predetermined position in the 
terminal arrangement direction, and positioned at the upper 
side at the inner side (the base plates 20 and 30 side), and the 
convex curved parts 47 and 48 are press formed by the 
concave parts 72 and the bow shaped concave part 73 that 
fits into the concave part 72 with a predetermined gap 
maintained open therebetween. 
0119). In this case, as shown in FIG. 14, the second press 
process described above is omitted, and the lead frame 41 
where side piece formation parts 45 and 46 have a straight 
shape is mounted So that the capacitor element 14 and the 
connecting tongue pieces 21 and 31 are accommodated at a 
predetermined position within the cavity formation hole 66, 
and at the same time, the upper mold 69 is mounted on the 
lead frame 41, and the mold is closed. Thus, as shown in 
FIG. 15, the convex part 73 of the upper mold 69 pushes the 
side piece formation parts 45 and 46 into the concave part 72 
of the lower mold 67, and thereby the convex curved parts 
47 and 48 are bent into form on the side piece formation 
parts 45 and 46. Of course, the filling of the melted resin is 
carried out in this closed State. 

0120 In this manner, the formation of the convex curved 
parts 47 and 48 in the Second preSS proceSS can be carried out 
by the convex parts 73 and the concave parts 72 of the metal 
mold 65 used in the external resin packaging process, and 
thus the metal mold 65 can be also use as the metal press 
mold for forming the convex curved parts 47 and 48. As a 
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result, the effects are attained that the number of metal molds 
can be reduced and the cost lowered, and in addition, the 
positional relationship between the external resin packaging 
end part and the conveX curved parts can be easily aligned. 
0121 Next, the second embodiment of the present inven 
tion will be explained referring to FIG. 16 and FIG. 17, 
concentrating on the parts that differ from those in the first 
embodiment. Moreover, the reference numbers are identical 
for parts that are identical to those of the first embodiment, 
and their explanation has been omitted. 
0122) In the Solid electrolyte chip capacitor 11 according 
to the second embodiment, as shown in FIG. 16, a buried 
plate 75 is formed that is buried in the external resin 
packaging 15 and made parallel to the base plate 30 after 
being bent in the upward direction relative to the connecting 
tongue 31 to the side of the cathode terminal 13 opposite to 
the side piece parts 32 of the base plate 30. 
0123. As shown in FIG. 17, this buried plate 75 is formed 
on the lead frame 41 in the first preSS process or the Second 
preSS process. Moreover, the Solid electrolyte chip capacitor 
11 according to this Second embodiment is also fabricated by 
a method substantially identical to that of the first embodi 
ment. 

0.124. According to this solid electrolyte chip capacitor 11 
of the second embodiment, even in the buried plate 75 
parallel to the base plate 30 in the upward direction relative 
to the connecting tongue piece 31, the cathode terminal 13 
is buried in the external resin packaging 15, and thus the 
occurrence of pealing of the cathode terminal 13 from the 
external resin packaging 15 can be prevented. In addition, 
this buried plate 75 is positioned on the capacitor element 14 
side beyond the base plate 20 of the anode terminal 12, thus 
providing an insulating body between the capacitor element 
14 and the anode terminal 12, as is the case in the first 
embodiment, becomes unnecessary. 
0.125 Next, the third embodiment of the present inven 
tion will be explained referring to FIG. 18 and FIG. 19, 
concentrating on the parts that differ from those in the first 
embodiment. Moreover, the reference numbers are identical 
for parts that are identical to those of the first embodiment, 
and their explanation has been omitted. 
0126. In the solid electrolyte chip capacitor 11 of the third 
embodiment, a convex dam 77 that projects to the capacitor 
element 14 and abuts the mounting surface 15a of the 
capacitor element 14 is formed acroSS the capacitor in the 
width direction on the base plate 30 of the cathode terminal 
13. The convex dam 77 has an embossed shape formed by 
being pushed out by the mold from the side of the base plate 
30 opposite to the capacitor element 14, and the pushed-out 
concave part 78 is formed during the pushing out to the side 
of the surface of the base plate 30 opposite to the convex 
dam 77. 

0127. This convex dam 77 is formed on the lead frame 41 
as shown in FIG. 19 in the first press process or the second 
preSS process. Moreover, the Solid electrolyte chip capacitor 
11 according to this third embodiment is also fabricated by 
a method substantially identical to that of the first embodi 
ment. 

0128. According to this solid electrolyte capacitor 11 of 
the third embodiment, a convex dam 77 that projects to the 
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capacitor element 14 and abuts the mounting Surface 15a 
Side of the capacitor element 14 is formed, and thus when the 
capacitor element 14 and to base plate 30 are attached using 
a conducting adhesive 33 Such as a gold paste, the convex 
dam 77 can Stop and prevent the unnecessary flowing out of 
the conducting adhesive 33, and at the same time, the 
thickness of the conducting adhesive 33 is uniform, and 
disparities in the connection Strength are eliminated. In 
addition, because this convex dam 77 is positioned at the 
capacitor element 14 beyond the base plate 20 of the anode 
terminal 12, providing an insulating body between the 
capacitor element 14 and the anode terminal 12, as is the 
case with the first embodiment, is unnecessary. Moreover, 
this convex dam 77 is not limited to the above-described 
embossed shape, but can have a rib shape that only projects 
to the capacitor element 14 side of the base plate 30. 
0129. Next, the fourth embodiment of the present inven 
tion will be explained referring to FIG. 20 and FIG. 21, 
concentrating on the parts that differ from those in the first 
through third embodiments. Moreover, the reference num 
bers are identical for parts that are identical to those of the 
first through third embodiment, and their explanation has 
been omitted. 

0.130. The solid electrolyte chip capacitor 11 according to 
the fourth embodiment Substantially corresponds to a com 
bination of the second embodiment and the third embodi 
ment, and as shown in FIG. 20, a buried plate 75 is formed 
that is buried in the external resin packaging 15 parallel to 
the base late 30 after being bent upward relative to the 
connecting tongue piece 31 to the side of the cathode 
terminal 13 opposite to the side piece parts 32 of the base 
plate 30. 
0131. In addition, the convex dam 77 that projects to the 
capacitor element 14 Side and abuts on the mounting Surface 
15a side of the capacitor element 14 is formed across the 
capacitor in the width direction. This convex part 77 has an 
embossed shape formed by pushing out with the mold from 
the side of the buried plate 75 opposite to the capacitor 
element 14, and the pushed-up concave part 78 is formed 
while being pushed out to the side of the surface of the base 
plate 30 opposite to the convex dam 77. 
0132) The buried plate 75 having the convex dam 77 
described above is formed on the lead frame 41 as shown in 
FIG. 21 in the first press proceSS or the Second press process. 
The solid electrolyte chip capacitor 11 of this fourth embodi 
ment is fabricated by a method substantially identical to that 
of the first embodiment. 

0.133 According to this solid electrolyte chip capacitor of 
the fourth embodiment, effects are attained that are identical 
to those of the second and third embodiments. 

0.134 Moreover, in the first through fourth embodiments 
described above, examples of a mounting mold for one side 
having the mounting Surface 15a on one Surface only was 
respectively explained, but as shown in FIG. 22, a group of 
anode terminals 12 and cathode terminals 13 connected to 
the capacitor element 14 being provided respectively on the 
two surfaces 15a and 15b on opposite sides of the external 
resin packaging 15, and a two-sided mounting mold where 
these opposite Surfaces Serve as the mounting Surfaces 15a 
and 15d can be adapted. 
0.135 This means that, as shown in FIG. 22, the anode 
terminal 12 and the cathode terminal 13 can be provided on 
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both side of the mounting surfaces. 15a and 15d, like the first 
embodiment, the anode terminal 12 on both Sides connected 
to the anode lead 17 of the capacitor element 14, the cathode 
terminal 13 on both sides can be connected to the element 
body 18 of the capacitor element 14 via a conducting 
adhesive 33 Such as gold paste, and an insulating body 24 
can be interposed between the anode terminal 12 on both 
sides and the element body 18 of the capacitor element 14. 
Thereby, identifying the front and back during packaging 
becomes unnecessary, and at the same time, the parallel 
connections overlapping in the thickness direction become 
easy to implement, and thus uses expand. 
0.136 Moreover, FIG. 22 is an example of the case in 
which the anode terminal 12 and cathode terminal 13 are 
respectively provided on both sides of the mounting Surfaces 
15a and 15b, but like any of the second through fourth 
embodiments, of course the anode terminal 12 and cathode 
terminal 13 can be respectively provided on both sides of the 
mounting surfaces. 15a and 15d. 
0.137 AS described above, according to a first aspect of 
the chip capacitor of the present invention, curved parts are 
formed by preSS processing that extend beyond the connect 
ing tongue pieces rising in a diagonal direction relative to the 
connecting tongue pieces to the external end Surface, the 
Side piece parts are exposed beyond the mounting Surface to 
the external end Surface of the external resin packaging at 
the Side where the connecting tongue pieces rise, and at the 
Same time, the mounting Surface Side is also exposed up to 
the end of the external end Surface. 

0.138. Thereby, when the side piece parts are soldered to 
the printed circuit board by reflow soldering, the solder is 
trapped in the Space under of the curved part of the Side piece 
parts, and as a result, the occurrence of the chip-standing 
phenomenon can be prevented. Therefore, the occurrence of 
the chip-standing phenomenon can be prevented even when 
carrying out Soldering using reflow Soldering, and further 
more, this is in line with Small Size and decreasing weight. 
0.139. Furthermore, because the curved parts are formed 
by preSS bending processing, fabrication is easy and the cost 
increases can be restrained. 

0140. In addition, because the structure has curved parts 
formed beyond the connecting tongue piece to the external 
end Surface Side of the external resin packaging, in other 
words, a Structure in which the curved parts are interposed 
between the external end Surface and the connecting tongue 
piece, a gap between the external end Surface and the 
connecting tongue piece can be reliably opened, and posi 
tional relationships are attained in which the connecting 
tongue pieces can be reliably buried in the external resin 
packaging. As a result, the remarkable effects are attained 
that the capacitor element connected to a connecting tongue 
piece can be reliably buried in the external resin packaging, 
the moisture resistance can be maintained, and in particular, 
the leakage current characteristics can be maintained. 
0141 According to a second aspect of the chip capacitor 
of the present invention according to the first aspect, the 
curved parts have a bow shape, and thereby the contact 
Surface area in a curved part with the Solder can be made 
large, and the reliability of the connection can be increased. 
In addition, because the curved parts are exposed, Visual 
confirmation of the connection by the Solder during pack 
aging is easy. 
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0142. According to a third aspect of the chip capacitor of 
the present invention, the areas of both terminals exposed to 
the mounting Surface Side are equal to each other, and thus 
the contact area with the printed circuit board is equal, and 
as a result, the occurrence of the chip Standing phenomenon 
during reflow Soldering can be reliable prevented. 
0.143 A fourth aspect of the chip capacitor of the present 
invention, the height of a curved part from the mounting 
surface is two times the height of the thickness of the base 
plate or greater, and thus the Solder can be Sufficiently 
trapped in the Space under the curved parts, and as a result, 
the occurrence of the chip Standing phenomenon during 
reflow Soldering can be reliably prevented. 
0144. According to a fifth aspect of the chip capacitor of 
the present invention, the terminal of the cathode is buried 
in the external resin packaging in the buried part parallel to 
the base plate in the upward direction relative to the con 
necting tongue piece, and thus the occurrence of pealing of 
the terminal from the external resin packaging can be 
prevented. 
0145 According to a sixth aspect of the chip capacitor of 
the present invention, a convex dam that projects to the 
capacitor element Side and abuts the mounting Surface Side 
of the capacitor element is formed on the base plate, and thus 
when the capacitor element and the base plate are attached 
using a conducting adhesive Such as gold paste, unnecessary 
flowing out of the conducting adhesive can be prevented, 
and at the same time the thickness of the conducting 
adhesive becomes uniform and the disparities in the con 
nection Strength is eliminated. 
0146 According to a seventh aspect of the chip capacitor 
of the present invention, the external resin packaging is 
formed by a liquid resin being printed using a Squeegee, and 
thus a metal transfer mold, which is expensive and difficult 
to fabricate, is not necessary, and as a result, the fabrication 
costs can be reduced, and at the same time design changes 
can be responded to immediately. 
0147 According to an eighth aspect of the chip capacitor 
of the present invention the external resin packaging is 
formed using a transfer mold formation method, and thus the 
form of the external resin packaging can be Stabilized. 
0.148. According to a ninth aspect of the chip capacitor of 
the present invention both the anode and cathode connected 
to the capacitor element are respectively provided on the two 
opposing Surfaces of the external resin packaging, and thus 
there is a two-sided mounting Structure and identifying the 
front and back during packaging becomes unnecessary, and 
at the same time, the arrangement of the connections over 
lapping in the thickness direction become easy to imple 
ment, and thus uses expand. 
0149 According to a fabrication method for a tenth 
aspect of a chip capacitor of the present invention, in a first 
preSS process, a pair of lead terminals are formed on the flat 
lead frame So as to be opposite each other and at the same 
time connecting tongue pieces are formed by cutting out the 
center part of these lead terminals in the width direction; in 
a Second press process, conveX curved parts are formed that 
project in an upward diagonal direction relative to the 
connecting tongue pieces to the Side piece formation parts 
on both Sides of the connection tongue pieces in the width 
direction; in a connection process, the capacitor element is 
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connected to the connecting tongues of the pair of lead 
terminals formed in the first process, in an external resin 
packaging process, the Sides of the pair of lead terminals 
opposite to each other and the capacitor element connected 
to the pair of lead terminals are integrated by an external 
resin packaging, and in a cutting process, the Side piece 
formation parts are cut at the middle position of the convex 
curved parts. 
0150. Thereby, by forming convex curved parts by a 
preSS process that curve in an upward diagonal direction 
relative to the connecting tongue pieces to the external end 
Surface Side of the external resin package beyond the con 
necting tongue to the Side piece parts of the terminals, the 
Side piece parts are exposed more in the upward diagonal 
direction on the external end Surface than the mounting 
Surface, and at the same time a shape can be easily formed 
for which the mounting Surface also is exposed up to the end 
of the external resin packaging. 
0151. According to a fabrication method for a chip 
capacitor of an eleventh aspect of the present invention, the 
external resin packaging is formed by a liquid resin being 
printed with a Squeegee in the external resin packaging 
process, and thus a metal transfer mold, which is high cost 
and difficult to fabricate, becomes unnecessary, and as a 
result, fabrication costs can be reduced, and design change 
can be responded to immediately. 

0152. According to a fabrication method for a chip 
capacitor of a twelfth aspect of the present invention, the 
external resin packaging is provided up to the Outer Side of 
the conveX curved part of the Side piece formation parts in 
the external resin packaging process and the external resin 
packaging is cut on the plane that intersects the center 
position of the conveX curved part of the Side piece forma 
tion parts, and thus the elimination of the Seams at the 
corners of the external resin packaging produced when the 
external resin packaging is formed by the liquid resin being 
printed with a Squeegee and adjustment of the shape of the 
external resin packaging can be carried out in coordination 
with the cutting of the Side piece formation parts. 
0153. According to a fabrication method of the chip 
capacitor of a twelfth aspect of the present invention, the 
external resin packaging process provides the external resin 
packaging up to the center position of the conveX curved part 
of the Side piece formation parts by a transfer mold forma 
tion method, and thus the shape can be adjusted without 
cutting the external resin packaging, and can be completed 
by cutting only the Side piece formation parts. 

0154 According to a fabrication method of the chip 
capacitor of the fourteenth aspect of the present invention 
the formation of the conveX curved parts in the Second preSS 
proceSS are carried out with a metal transfer mold used in the 
external resin packaging process, and thus the metal transfer 
mold can also be used as a metal press mold for the 
formation of the convex curved parts. Thus, the number of 
metal molds can be decreased, and the cost can be decreased. 

O155 According to a metal mold according to a fifteenth 
aspect of the present invention, the formation of the convex 
curved parts in the Second press proceSS can be carried out 
using the convex part and the concave part of the metal 
transfer mold used in the external resin packaging process, 
and thus the metal transfer mold can also be used as a metal 
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preSS mold for the formation of the conveX curved parts. 
Thus, the number of metal molds can be reduced, the cost 
reduced, and in addition, the positional relation between the 
external resin packaging end part and the conveX curved 
parts can be made to coincide easily. 

What is claimed is: 
1. A chip capacitor having an external resin packaging 

formed Such that a capacitor element is connected to the both 
the anode and the cathode terminals, wherein: 

both of Said terminals comprise a flat plate that are 
exposed on Said mounting Surface Side of Said external 
resin packaging, connecting tongue pieces that rise 
relative to Said flat plate and are connected to Said 
capacitor element, and Side piece parts that extend 
beyond Said connecting tongue piece from Said flat 
plate to the external end Surface of Said external resin 
packaging in a direction opposite to Said flat plate, and 
further wherein, 

Said Side piece parts are exposed beyond the mounting 
Surface to Said external end Surface of Said external 
resin packaging at the diagonally rising Side due to 
curved parts being formed by press processing that 
extend beyond said connecting tongue pieces rising in 
a diagonal direction relative to Said connecting tongue 
pieces to Said external end Surface, and at the same time 
Said mounting Surface Side is also exposed up to Said 
external end Surface. 

2. A chip capacitor according to claim 1 wherein said 
curved parts have a bow shape. 

3. A chip capacitor according to claim 1 wherein the areas 
of both of Said terminals exposed on Said mounting Surface 
Side are equal to each other. 

4. A chip capacitor according to claims 1 wherein the 
height of Said curved parts from Said mounting Surface is 
two times the height of the thickness of Said base plate or 
greater. 

5. A chip capacitor of the present invention according to 
claims 1 wherein said terminal of the cathode has a buried 
plate that is buried in Said external resin packaging parallel 
to Said base plate after being bent in the upward direction 
relative to Said connecting tongue on the Side of Said base 
plate opposite to Said Side piece parts. 

6. A chip capacitor of the present invention according to 
claims 1 wherein a convex dam that projects to Said capaci 
tor element Side and abuts said mounting Surface Side of Said 
capacitor element is formed on Said base plate. 

7. A chip capacitor of the present invention according to 
claims 1 wherein Said external resin packaging being formed 
by a liquid resin is printed using a Squeegee. 

8. A chip capacitor of the present invention according to 
claims 1 wherein Said external resin packaging is formed 
using a transfer mold formation method. 

9. A chip capacitor of the present invention according to 
claim 1 wherein a Set of both Said anode and cathode 
connected to Said capacitor element are respectively pro 
Vided on the two opposing Surfaces of Said external resin 
packaging. 

10. A fabrication method comprising: 
a first preSS process that forms a pair of lead terminals by 

preSS formation on a flat lead frame So as to be opposite 
each other and at the same time a connecting tongue 
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piece is formed by cutting out the center part of these 
lead terminals in the width direction; 

a Second preSS process that forms conveX curved parts by 
preSS formation that project in an upward diagonal 
direction relative to Said connecting tongue piece to 
Said Side piece formation parts on both Sides of Said 
connection tongue pieces in Said width direction; 

a connection process that connects the capacitor element 
to Said connecting tongues of Said pair of lead termi 
nals, 

an external resin packaging proceSS in which the mutually 
opposite Sides of Said pair of lead terminals and the 
capacitor element connected to the pair of lead termi 
nals are integrated by an external resin packaging, and 

a cutting process that cuts Said Side piece formation parts 
at the middle position of Said conveX curved parts. 

11. A fabrication method for a chip according to claim 10 
wherein Said external resin packaging is formed by a liquid 
resin being printed with a Squeegee in Said external resin 
packaging process. 

12. A fabrication method for a chip capacitor according to 
claim 11 providing external resin packaging up to the outer 
Side of Said conveX curved part of Said Side piece formation 
parts, and 

cutting Said external resin packaging on the plane that 
intersects Said center position of Said conveX curved 
part of Said Side piece formation parts in Said cutting 
proceSS. 

13. A fabrication method of the chip capacitor according 
to claim 11 wherein Said external resin packaging proceSS 
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provides the external resin packaging up to Said center 
position of Said conveX curved part of Said Side piece 
formation parts by a transfer mold formation method. 

14. A fabrication method of the chip capacitor according 
to claim 13 wherein the formation of said convex curved 
parts in Said Second preSS process is carried out with the 
metal transfer mold used in Said external resin packaging 
proceSS. 

15. A metal mold used in an external resin packaging 
process of the fabrication method for a chip capacitor having 
a first formation process that forms by press formation a pair 
of lead terminals on a flat lead frame So as to be opposite to 
each other and forms connecting tongue pieces by cutting 
out the center part of these lead terminals in the width 
direction, a Second process that forms conveX curved parts 
by preSS formation that protrude in the upward diagonal 
direction relative to Said connecting tongue piece to both of 
Said Side piece formation parts of Said connecting tongue 
pieces in Said width direction, a connection process that 
connects the capacitor element to Said connecting tongue 
piece of Said pair of lead terminals, an external resin 
packaging process that integrates with the external resin 
packaging the mutually opposite sides of Said pair of lead 
terminals and the capacitor element connected to this pair of 
lead terminals, and a cutting process that cuts Said Side piece 
formation parts at the center position of Said conveX curved 
parts, comprising: 

a convex part and a concave part for forming Said convex 
curved parts in Said Second press process. 


