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(57) ABSTRACT 

A chip type capacitor is disclosed Which has improved bond 
strength betWeen an anode lead Wire and an anode terminal 
and enhanced reliability. A method for preparing the chip 
type capacitor and an anode terrninal used in the preparation 
method are also disclosed. The chip type capacitor com 
prises: a solid electrolytic capacitor elernent including an 
element body having an anode body, a dielectric and a 
cathode body, and an anode lead Wire partially extending 
from the anode body of the element body; and an anode 
terrninal electrically connected to the anode lead Wire, the 
anode lead Wire having such a site that about 75% or more 
of a periphery of a section thereof in the direction substan 
tially perpendicular to the extending direction of the anode 
lead Wire is covered With solidi?ed rnatter resulting from 
solidi?cation of a melt, the anode terminal and the anode 
lead Wire being bonded to each other by the solidi?ed matter. 
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CHIP TYPE CAPACITOR, METHOD FOR 
PREPARING THE SAME AND ANODE TERMINAL 

USED FOR PREPARING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a chip type solid 
electrolytic capacitor, a method for preparing the same, and 
an anode terminal used in the preparation method. 

[0003] 2. Description of the Prior Art 

[0004] Achip type solid electrolytic capacitor (hereinafter 
often referred to simply as “chip type capacitor”) is in the 
form of a chip comprising, as its core, a capacitor element 
having an anode-dielectric-cathode structure. More speci? 
cally, the capacitor element has a structure comprising an 
anode made of a metal exhibiting valve action (valve metal), 
an oxidiZed layer as a dielectric layer formed over the 
surface of the anode, an electrolyte layer formed on the 
dielectric layer, and a cathode in the form of an electrically 
conductive layer formed on the electrolyte layer. 

[0005] In this connection, the valve metal means a metal 
capable of forming an oxidiZed layer Whose thickness can be 
controlled by anodic oxidation. Speci?cally, valve metal 
includes niobium (Nb), aluminum (Al), tantalum (Ta), tita 
nium (Ti), hafnium and Zirconium (Zr). Actually, hoW 
ever, aluminum, tantalum and niobium are mainly used. 

[0006] With respect to A1, a foil is generally used as the 
anode, and With respect to Ta and Nb, a porous body 
prepared by sintering a Ta— or Nb-based poWder is used as 
the anode. 

[0007] Of those solid electrolytic capacitors, a chip type 
capacitor comprising a porous sintered body as an anode is 
particularly adaptable to miniaturiZation and capable of 
being adapted to have a high capacity, and hence there is 
strong demand therefor as a part Which meets needs of 
miniaturiZation of a cellular phone, information terminal 
equipment or the like. 

[0008] In recent years, for further miniaturiZation, there 
has frequently been employed such a structure of a chip type 
capacitor that electrodes (an anode and a cathode) are 
exposed only in the bottom surface of the chip type capaci 
tor. 

[0009] Speci?cally, the structure is different from a there 
tofore employed structure in Which each of electrodes is 
exposed from a side surface and led to the bottom surface by 
bending in that a capacitor element incorporated therein is so 
disposed as to bridge the anode terminal and the cathode 
terminal (so-called “face doWn structure”). 

[0010] By employing such a structure (face doWn struc 
ture), further miniaturiZation of a chip type capacitor is 
realiZed, and possibility of occurrence of short circuits 
betWeen the electrodes and other electronic parts mounted 
around the electrodes is reduced. As a result, packaging 
density is increased. 

[0011] A chip type capacitor having such a conventional 
face doWn structure and a method for the preparation thereof 
are disclosed, for example, in Japanese Patent No.3084895 
by Sano et al. and in Japanese Unexamined Patent Publica 
tion No.2001-267180 by Narita et al. In this preparation 
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method, an anode lead Wire of a capacitor element having a 
capacitor body and the anode lead Wire extending from the 
capacitor body is rested on an anode terminal having its 
portion bend to form a connecting portion, and the connect 
ing portion and the anode lead Wire are Welded together With 
a laser beam. 

[0012] When the anode lead Wire and the connecting 
portion of the anode terminal of the capacitor are bonded to 
each other by the above-mentioned method relatively high 
bond strength can be obtained although the bond is made in 
a narroW area corresponding to the thickness of the anode 
terminal. 

[0013] HoWever, the above-mentioned method does not 
alWays provide a suf?cient surface area of the bond betWeen 
the anode lead Wire and the anode terminal. Further, the 
method does not stably provide a suf?cient diffusion layer 
formed including a bonded area after the Welding step. For 
these reasons, capacitors having insuf?cient bond strength 
are likely to be yielded. 

[0014] If the bond strength is insufficient, the anode lead 
Wire and the connecting portion of the anode terminal Which 
have been bonded together are disconnected in a step for 
mounting the capacitor on a substrate. This is because the 
mounting step is a heat applying step, and a sheathing resin 
?lled betWeen the element body and the anode terminal is 
expanded by in?uence of the heat to exert pushing forces on 
the anode body of the element body and the connecting 
portion of the anode terminal in such directions that the 
anode lead Wire and the connecting portion are brought apart 
from each other. Such a capacitor of Which the anode lead 
Wire and the connecting portion that have been bonded 
together are disconnected is often called an “open defec 
tiveness” capacitor and does not function as a capacitor. 

[0015] Further, it is difficult to check from an appearance 
of a bonded area Whether a capacitor has an “open defec 
tiveness” or not. Accordingly, presence or absence of an 
“open defectiveness” has in?uence on reliability of elec 
tronic equipment. 

SUMMARY OF THE INVENTION 

[0016] It is an object of the present invention to solve the 
problems related to the above-mentioned “open defective 
ness” and to provide a chip type capacitor having improved 
bond strength betWeen the anode lead Wire and the anode 
terminal and enhanced reliability, and a method for prepar 
ing the same, and an anode terminal used in the preparation 
method. 

[0017] According to an aspect of the present invention, 
there is provided a chip type capacitor comprising: 

[0018] a solid electrolytic capacitor element including an 
element body having an anode body, a dielectric and a 
cathode body, and an anode lead Wire partially extending 
from the anode body of the element body; and 

[0019] an anode terminal electrically connected to the 
anode lead Wire, said anode lead Wire having such a site that 
about 75% or more of a periphery of a section thereof in the 
direction substantially perpendicular to the extending direc 
tion of the anode lead Wire is covered With solidi?ed matter 
resulting from solidi?cation of a melt, said anode terminal 
and said anode lead Wire being bonded to each other by the 
solidi?ed matter. 
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[0020] The chip type capacitor having the anode lead Wire 
and the anode terminal Which are bonded to each other in 
such state has an increased surface area of the bonded area 
betWeen the anode lead Wire and the anode terminal and thus 
has increased bond strength in the bonded area, as compared 
With a conventional chip type capacitor. Accordingly, the 
chip type capacitor according present invention is less likely 
to have so-called “open defectiveness” and has enhanced 
reliability as a part. 

[0021] According to another aspect of the present inven 
tion, there is provided an anode terminal used for preparing 
a chip type capacitor comprising a solid electrolytic capaci 
tor element including an element body having an anode 
body, a dielectric and a cathode body, and an anode lead Wire 
partially extending from the anode body of the element 
body; said anode terminal having a recess for resting the 
extending portion of the anode lead Wire and at least one 
protrusion located beside the recess and above the level of 
the top of the extending portion of the anode lead Wire rested 
on the recess, said protrusion being melted to supply the 
resulting melt to the upper surface portion of the extending 
portion of the anode lead Wire, said melt being alloWed to 
solidify to electrically connect the anode terminal to the 
anode lead Wire to form a bond and an electrical connection 
betWeen the anode terminal and the anode lead Wire. 

[0022] By employing the anode terminal having such a 
structure, the extending portion of the anode terminal has 
such a site that about 75% or more of a periphery of a section 
thereof in the direction substantially perpendicular to the 
extending direction of the anode lead Wire is covered With 
solidi?ed matter resulting from solidi?cation of the melt 
obtained by heating the protrusion of the anode lead Wire. 
The chip type capacitor having such a structure is less likely 
to have “open defectiveness” and has enhanced reliability. 

[0023] According to still another embodiment of the 
present invention, there is provided a method for preparing 
a chip type capacitor comprising a solid electrolytic capaci 
tor element having an anode lead Wire partially extending 
therefrom; said method using an anode terminal having a 
recess for resting the extending portion of the anode lead 
Wire and at least one protrusion located beside the recess and 
above the level of the top of the extending portion of the 
anode lead Wire When the extending portion is rested 
thereon, said method comprising: resting the extending 
portion of the anode lead Wire on the recess in such a manner 
that the anode lead Wire is substantially perpendicular to the 
recess of the anode terminal; melting the protrusion by a 
means for heating to form a melt; alloWing the melt to How 
doWn by gravity to supply the melt to the upper surface 
portion of the extending portion of the anode lead Wire; and 
alloWing the melt to solidify to bond the extending portion 
of the anode lead Wire and the anode terminal to each other 
With the resulting solidi?ed matter. 

[0024] The manner of the resting of the extending portion 
of the anode lead Wire on the recess may otherWise be 
expressed. In other Words, the resting of the extending 
portion of the anode lead Wire on the recess is conducted in 
such a manner that a periphery of a section of the anode lead 
Wire in the direction substantially perpendicular to the 
extending direction of the anode lead Wire has a site in 
contact With the recess 

[0025] By employing the method, the protrusion of the 
anode terminal heated into a melt by the heating means such 

Aug. 4, 2005 

as a laser beam, an ion beam, arc discharge or the like is 
effectively supplied to gaps betWeen the anode lead Wire and 
the recess and the upper surface portion of the anode lead 
Wire. Consequently, the extending portion of the anode 
terminal has such a site that about 75% or more of a 
periphery of a section thereof in the direction substantially 
perpendicular to the extending direction of the anode lead 
Wire is covered With solidi?ed matter resulting from solidi 
?cation of the melt derived from the protrusion of the anode 
lead Wire. The chip type capacitor having such a structure is 
less likely to have “open defectiveness” and has enhanced 
reliability. 
[0026] According to a further embodiment of the present 
invention, there is provided a method for preparing a chip 
type capacitor comprising a solid electrolytic capacitor 
element having an anode lead Wire partially extending 
therefrom; said method using an anode terminal having a 
recess for resting the extending portion of the anode lead 
Wire and at least one protrusion located beside the recess and 
above the level of the top of the extending portion of the 
anode lead Wire When the extending portion is rested 
thereon, said method comprising: resting the extending 
portion of the anode lead Wire on the recess in such a manner 
that the anode lead Wire is substantially perpendicular to the 
recess of the anode terminal; melting the protrusion by a 
means for heating to form a melt; alloWing the melt to How 
doWn by gravity to supply the melt to the upper surface 
portion of the extending portion of the anode lead Wire While 
heating the upper surface portion of the anode lead Wire by 
a means for heating; and alloWing the melt to solidify to 
bond the extending portion of the anode lead Wire and the 
anode terminal to each other With the resulting solidi?ed 
matter. 

[0027] By employing the method, the protrusion of the 
anode terminal heated into a melt by the heating means such 
as a laser beam, an ion beam, arc discharge or the like is 
effectively supplied to gaps betWeen the anode lead Wire and 
the recess and the upper surface portion of the anode lead 
Wire. In addition thereto, since the upper surface portion of 
the anode lead Wire is heated, the upper surface portion, i.e., 
the heated area is readily Wetted With the melt derived from 
the protrusion of the anode terminal, and the melt spreads 
Well in substantially over the portion before it solidi?es. 
Consequently, the extending portion of the anode terminal 
has such a site that about 75% or more of a periphery of a 
section thereof in the direction substantially perpendicular to 
the extending direction of the anode lead Wire is covered 
With solidi?ed matter resulting from solidi?cation of the 
melt derived from the protrusion of the anode lead Wire. The 
chip type capacitor having such a structure is less likely to 
have “open defectiveness” and has enhanced reliability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] The above-mentioned objects and other objects, 
embodiments and effects of the present invention Will be 
more apparent by the folloWing description With reference to 
the draWings in Which: 

[0029] FIG. 1 is a front vieW schematically shoWing a 
structure of an embodiment of the chip type capacitor 
according to the present invention; 

[0030] FIG. 2 is a sectional side vieW schematically 
shoWing the structure of the embodiment of the chip type 
capacitor according to the present invention; 
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[0031] FIG. 3 is a front vieW schematically showing an 
embodiment of the anode terminal used for preparing the 
chip type capacitor according to the present invention; 

[0032] FIG. 4 is a right side vieW schematically shoWing 
the embodiment of the anode terminal used for preparing the 
chip type capacitor according to the present invention; 

[0033] FIGS. 5(a) to 5(c) are fragmentary front vieWs 
schematically shoWing shapes of protrusions and a recess of 
the anode terminal used for preparing the chip type capacitor 
according to the present invention, respectively; 

[0034] FIG. 6 is a structural front vieW schematically 
shoWing state of the anode terminal according to the present 
invention With an anode lead Wire resting thereon at the time 
of initiation of laser beam Welding; 

[0035] FIG. 7 is a structural right side vieW schematically 
shoWing the state of the anode terminal according to the 
present invention With the anode lead Wire resting thereon at 
the time of initiation of laser beam Welding; and 

[0036] FIG. 8 is a structural right side vieW schematically 
shoWing a method for measuring bond strength betWeen an 
anode terminal and than anode lead Wire With respect to a 
semi?nished product of the chip type capacitor according to 
the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0037] In the folloWing, an embodiment of the chip type 
capacitor according to the present invention Will be 
described With reference to the draWings. 

[0038] FIG. 1 is a front vieW schematically shoWing a 
structure of the embodiment of the chip type capacitor 
according to the present invention, and FIG. 2 is a sectional 
side vieW of the structure. 

[0039] The chip type capacitor 1 comprises a capacitor 
element 14 including an element body 14b having an anode 
body, dielectric and cathode body and an anode lead Wire 
14a partially implanted in the anode body; an anode terminal 
11 electrically connected to the anode lead Wire 14a; and a 
cathode terminal 13 electrically connected to the cathode 
body of the element body 14b. In this embodiment, the 
cathode body of the element body 14b and the cathode 
terminal 13 are connected via an electrically conductive 
adhesive 16, and the capacitor element 14 and portions of 
the anode terminal 11 and the cathode terminal 13 other than 
those for connection to external parts are sealed With a 
sheathing resin 15. 

[0040] The element body 14b comprises an anode body 
made of a Ta sintered body prepared by sintering a Ta-based 
poWder, a dielectric layer in the form of an oxidiZed Ta layer 
formed over the surface of the anode body, a solid electro 
lyte layer made of a pyrrole polymer and formed on the 
dielectric layer, and a cathode body made of graphite and 
formed on the solid electrolyite layer, and the element body 
14b has a substantially rectangular parallelepipedonal shape. 

[0041] As the materials for forming the element body 14b, 
there may be used other materials than those mentioned 
above. As the material for the anode body, there may be used 
niobium, aluminum or the like, besides tantalum. As the 
material for the solid electrolytic layer, besides a pyrrole 
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polymer, there may be used manganese dioxide, or an 
electrically conductive polymer obtained by polymeriZing a 
monomeric material such as thiophene or a derivative 
thereof. 

[0042] The anode lead Wire 14a is in the form of a Ta Wire 
having a substantially cylindrical shape in this embodiment, 
and the anode lead Wire is partially implanted in the Ta 
sintered body and the other portion thereof outWard extends 
from the Ta sintered body. 

[0043] The anode terminal 11 is a piece formed by press 
Working of a plate having a thickness of t. The anode 
terminal 11 has a bottom portion 114 for connection With an 
external substrate or the like and a connecting portion 113 
standing upWard by bending at an angle of approximately 
90° relative to the bottom portion 114. 

[0044] In this embodiment, as the material for the anode 
terminal, a Ni(42%)—Fe alloy (so-called “42 alloy”) Which 
is solder-plated is used. HoWever, other materials than this 
may be used. For example, copper alloys such as a 
Cu—Ni—Zn alloy, e.g., a German silver (45-65% Cu, 
6-35% Ni, and 15-35% Zn), and a phosphor bronZe (e.g., 
95% Cu, 5% Sn, and 0.2% P) may be used. Further, the 
material for the plating may contain silver With a vieW to 
improving bonding properties. 
[0045] A site of the substantially cylindrical extending 
portion of the anode lead Wire 14a and the connecting 
portion 113 of the anode terminal 11 together form a 
junctional area 115 electrically connecting the anode termi 
nal 11 to the anode lead Wire 14a via solidi?ed matter 116 
resulting from solidi?cation of a melt. In this junctional area, 
about 75% or more of a periphery of a section of the site in 
the direction substantially perpendicular to the extending 
portion of the anode lead Wire 14a. About 75% or more 
means that an about 1A upper portion of a periphery of the 
anode lead Wire 14a, Which has not been covered With 
solidi?ed matter in a conventional chip type capacitor in a 
portion, is at.least partially covered With the solidi?ed matter 
116. 

[0046] While the periphery of the section of the anode lead 
Wire 14a in the direction substantially perpendicular to the 
extending direction of the anode lead Wire is covered With 
the solidi?ed matter 116, gaps betWeen the recess of the 
connecting portion 113 of the substantially ?at anode ter 
minal 11 and the anode lead Wire 14a rested on the recess is 
?lled With the solidi?ed matter 116. In consequence, suf? 
cient bond strength is obtained 

[0047] The cathode terminal 13 is a piece formed by press 
Working of ? a plate made of a Ni(42%)—Fe alloy (so-called 
“42 alloy”) Which is solder-plated, and the cathode terminal 
has a bottom portion 131 and a mounting portion 132 
extending at a level higher than that of the bottom portion 
131 and in parallel With the bottom portion 131. To the upper 
surface of the mounting portion 132, the cathode body Which 
is the peripheral layer of the capacitor element 14 is elec 
trically connected via the electrically conductive adhesive 
16. 

[0048] By employing the above-described structure, in the 
chip type capacitor according to the present invention, bond 
strength betWeen the anode lead Wire 14a and the anode 
terminal 11 is improved as compared With a conventional 
chip type capacitor. Accordingly, the chip type capacitor 
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according present invention is less likely to have so-called 
“open defectiveness” and has improved reliability as a part. 

[0049] From the vieW point of reducing possibility of 
occurrence of “open defectiveness”, it is preferred that about 
90% or more of a periphery of a section of the anode lead 
Wire 14a in the direction substantially perpendicular to the 
extending direction of the anode lead Wire 14a be covered 
With the solidi?ed matter 116. 

[0050] Further, from the vieWpoint of improvement and 
stability of bond strength, it is particular preferred that the 
solidi?ed matter 116 and the anode lead Wire 14a be and the 
solidi?ed matter 116 and the anode terminal 11 be diffu 
sively bonded, and as a result, a diffusion layer 12 be 
formed. 

[0051] To form the solidi?ed matter 116, a melt may be 
supplied by melting a portion of the anode terminal 11 or 
may be externally supplied and the malt is alloWed to 
solidify. 

[0052] In the case Where a melt for forming the solidi?ed 
matter 116 is supplied by melting a portion of the anode 
terminal 11, there is an advantage that the melt is stably 
supplied, and further, there is a manufacturing advantage 
that preparation steps are simpli?ed. In this case, When the 
material of the anode terminal is capable of easily forming 
a diffusion layer in connection With the material of the anode 
lead Wire 14a, the solidi?ed matter 116 is further ?rmly 
bonded to the anode lead Wire by virtue of the presence of 
the diffusion layer. Accordingly, in addition to the above 
described advantages, there is an advantage that a chip type 
capacitor Which is less likely to have “open defectiveness” 
is obtained. 

[0053] On the other hand, in the case Where a melt is 
externally supplied, there is an advantage that a range of 
selection of the material is broad. For example, even if a 
material of the anode terminal 11 and a material of the anode 
lead Wire 14a are not capable of easily forming a diffusion 
layer in connection With each other, bond strength betWeen 
the anode terminal 11 and the anode lead Wire 14a may be 
increased by externally supplying a melt of a material 
capable of easily forming a diffusion layer in connection 
With the materials of the anode terminal 11 and the anode 
lead Wire 14a. As the material capable of easily forming a 
diffusion layer, there may be mentioned a material contain 
ing the same component as in the materials of the anode 
terminal 11 and the anode lead Wire 14a, a material con 
taining a component capable of easily diffusing into the 
materials of the anode terminal 11 and the anode lead Wire 
14a, and a material into Which a component or components 
of materials of the anode terminal 11 and the anode lead Wire 
14a may easily diffuse. The component diffused in the other 
phase or other phases may form an alloy or a solid solution. 

[0054] Subsequently, description Will be given With 
respect to the anode terminal 11 used for preparing the chip 
type capacitor according to the present invention With ref 
erence to FIGS. 3 to 5. 

[0055] FIG. 3 is a front vieW schematically shoWing an 
embodiment of the anode terminal used for preparing the 
chip type capacitor according to the present invention, and 
FIG. 4 is a sectional side vieW of the embodiment vieWed 
from the right. 

Aug. 4, 2005 

[0056] The anode terminal 11 is a piece formed by press 
Working of a plate having a thickness of t. The anode 
terminal 11 has a bottom portion 114 for connection With an 
external substrate or the like and a connecting portion 113 
standing upWard by bending at an angle of approximately 
90° relative to the bottom portion 114. 

[0057] In this embodiment, as the material for the anode 
terminal, a Ni(42%)—Fe alloy (so-called “42 alloy”) Which 
is solder-plated is used. HoWever, other materials than this 
may be used. For example, copper alloys such as a 
Cu—Ni—Zn alloy, e.g., a German silver (45-65% Cu, 
6-35% Ni, and 15-35% Zn), and a phosphor bronZe (e.g., 
95% Cu, 5% Sn, and 0.2% P) may be used. Further, the 
material for the plating may contain silver With a vieW to 
improving bonding properties. 
[0058] The connecting portion 113 is provided With a pair 
of substantially ?at protrusions 111 and 112 and, therebe 
tWeen, a recess 113E for resting the anode lead Wire 14a 
thereon. These protrusions are provided for stabiliZing the 
resting of the anode lead Wire 14a on the recess and as a 
source for supplying the melt to Weld the connecting portion 
113 and the anode lead Wire 14a together. 

[0059] In this embodiment, the anode terminal 11 is a 
piece formed by press Working of a plate having a thickness 
of t. Accordingly, the protrusions 111 and 112 are substan 
tially ?at. HoWever, each of the protrusions may not be ?at 
and may have any shape so long as a melt derived therefrom 
is ef?ciently supplied to the upper surface portion of the 
anode lead Wire 14a rested on the recess 113 in the subse 
quent step of melting. 

[0060] The con?guration of the connecting portion 113 of 
the anode terminal 11 according to the present invention Will 
be described in more detail With reference to FIGS. 5(a) to 
5(c). FIGS. 5(a) to 5(c) are fragmentary front vieWs sche 
matically shoWing shapes of the protrusions and the recess 
of the anode terminal used for preparing the chip type 
capacitor according to the present invention, respectively. 

[0061] NoW, explanation Will be given With respect to 
several terms used in the folloWing description. “Anode lead 
Wire level Lv14a” means the level of the top of the anode 
lead Wire 14a With the anode lead Wire 14a rested on the 
recess 113E of the connecting portion 113. In other Words, 
the anode lead Wire level Lv14a means the level above the 
bottom of the U-shape of the recess 113E shoWn in FIG. 5(c) 
by the diameter of the anode lead Wire 14a. 

[0062] “LoWer part 113B of the connecting portion” 
means the part of the connecting portion beloW the anode 
lead Wire level [Lv14a shoWn in FIGS. 5(a) and 5(b)]. “The 
protrusions 111, 112” mean the parts of the connecting 
portion above the anode lead Wire level. 

[0063] “Heights H1, H2 of the protrusions”: 

[0064] The shape of the protrusion 111 Which is used as a 
material for covering the upper surface portion of the anode 
lead Wire in this embodiment is shoWn in FIG. 5(a). 

[0065] The protrusion 111 is provided for covering the 
upper surface portion of the anode lead Wire by melting the 
protrusion itself and is so formed as to protrude from the 
anode lead Wire level Lv14a by its height H1. 

[0066] The anode terminal 11 according to the present 
invention has its protrusion 111 melted, for example, by a 
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laser beam to Weld the connecting portion 113 and the anode 
lead Wire 14a together, as described below. Accordingly, the 
height H1 of the protrusion 111 is in a range Which is 
determined based on the focal length of the laser beam that 
is used to melt the protrusion 111 itself and on the volume 
of the protrusion 111. Speci?cally, the range is determined 
taking into consideration the folloWing formula (1) shoWing 
relationship among Widths W1, W2 (described beloW) of the 
protrusion 111 and the thickness t of the plate, and factor of 
safety 0t (>1) of the covering of the upper surface portion of 
the anode lead Wire and volume V of the covering. 

[0067] The height H1 of the protrusion 111 is preferably in 
such a range that a suf?cient ef?ciency of the melting is 
maintained during the period from initiation to termination 
of the melting of the protrusion 111 Without changing the 
vertical position of the laser beam source emitting the laser 
beam, i.e., the focal length of the laser beam. 

[0068] In a case Where only one protrusion 111 is used as 
the material member for covering the upper surface portion 
of the anode lead Wire 14a, only one position may be heated 
and the step of melting is thereby the structure of the heating 
means for melting is simpli?ed. An eXample of the shape of 
the other protrusion 112 in the case Where only the protru 
sion 111 is melted is shoWn in FIG. 5(b). 

[0069] In the case Where only one protrusion 111 is used 
as the source of the melt, the other protrusion may not 
necessarily be formed. HoWever, it is preferred that the other 
protrusion 112 be formed. In other Words, the other protru 
sion 112 is preferably so formed as to have such a height H2 
that the top of the protrusion 112 is at a level higher than the 
anode lead Wire level 14a even slightly, thereby obtaining an 
effect of preventing the melt of the protrusion from ?oWing 
doWn from the upper surface portion of the anode lead Wire. 

[0070] “Widths W1, W2 of the protrusion”: 

[0071] The Widths W1 and W2 Which specify the shape of 
the protrusion are de?ned as folloWs. 

[0072] The protrusion 111 has such a shape that its Width 
is gradually increased from the Width W1 toWard the end 
surface 111c. 

[0073] The Width W1 is a Width of the protrusion 111, 
Which is used for covering the upper surface portion of the 
anode lead Wire, at a level P1 of the center C of the anode 
lead Wire as shoWn in FIG. 5(a). 

[0074] The Width W2 is, in substance, a Width of the end 
surface 111c of the protrusion 111 and is determined taking 
into consideration eXtent of heat transfer With the laser beam 
With Which the protrusion is irradiated and the volume of the 
protrusion. 

[0075] Incidentally, the end of the end surface 111c may be 
beveled from the vieWpoint of improvement in manageabil 
ity, as shoWn in FIG. 5(a). 

[0076] Further, in FIG. 5(a), the anode terminal 11 has 
such a shape that its left side portion relative to the recess is 
increased in Width from a position above the level P1 toWard 
the top of the anode terminal. HoWever, the Width may be 
increased from a position at the level P1 or beloW the level 
P1 toWard the top of the anode terminal. 
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[0077] “Shape of the loWer part of the connecting portion 
betWeen the protrusions 111, 112”: 

[0078] The loWer part 113B of the connecting portion is a 
part beloW the anode lead Wire level Lv14a. In other Words, 
the loWer part of the connecting portion consists of parts 
beloW the protrusions 111, 112 and a part therebetWeen. The 
loWer part 113B of the connecting portion is provided With 
a recess 113E Which conforms to the loWer half of the 
cross-sectional contour of the anode lead Wire. In FIG. 5(c), 
a case is shoWn Where the cross-sectional shape of the anode 
lead Wire is circular. By employing such a con?guration, the 
loWer half of the periphery of the anode lead Wire is in linear 
or ribbon-Wise contact With the edge of the recess 113E 
When the anode lead Wire is rested on the recess. Accord 
ingly, diffusion bonding by the Welding is ef?ciently effected 
to thereby obtain a chip type capacitor Which is less likely 
to undergo open de?ciency. 

[0079] Width W3 of gap betWeen the protrusions: 

[0080] The Width W3 is the maXimum Width of the recess 
113E of the connecting portion. When the cross-sectional 
shape of the anode lead Wire is circular, the Width W3 is the 
Width of the recess 113E at a level including the center C of 
the anode lead Wire rested on the recess 113E, as shoWn in 
FIG. 5(c). 

[0081] The Width W3 preferably includes such an alloW 
ance that clearance of about 2 pm to about 50 pm, more 
preferably about 5 pm to about 20 pm is left betWeen the 
anode lead Wire and the anode terminal When the anode lead 
Wire is rested on the recess 113E of the connecting portion. 
In other Words, the Width W3 is preferably about 2 pm to 
about 50 pm, more preferably about 5 pm to about 20 pm 
larger than the Width of the anode lead Wire at the same 
level. In the case of FIG. 5(a), the Width W3 is preferably 
about 2 pm to about 50 pm, more preferably about 5 pm to 
about 20 pm larger than the diameter of the anode lead Wire. 
If the clearance is larger than about 50 pm, the anode lead 
Wire is likely to rest unstably on the recess, or melt 111L of 
the protrusion 111 can be supplied to the clearance betWeen 
the anode lead Wire and the recess 113E of the connecting 
portion in an amount insuf?cient for ?lling the clearance 
With the melt. Accordingly, it is dif?cult to stably obtain 
suf?cient bond strength. On the other hand, if the clearance 
is smaller than 2 pm, it can be difficult to rest the anode lead 
Wire on the recess 113E, or the melt 111L of the protrusion 
111 cannot penetrate into the clearance betWeen the anode 
lead Wire and the recess 113E of the connecting portion. 
Accordingly, in this case also, it is difficult to stably obtain 
suf?cient bond strength. 

[0082] Positional relationship betWeen the protrusions 
111, 112 and the anode lead Wire 14a: 

[0083] The protrusion 111 is located above the level of the 
anode lead Wire 14a, and the anode lead Wire 14a is disposed 
adjacent thereto. Further, the Width direction of the end 
surface 111c at the top of the protrusion 111, i.e., the 
thickness direction of the protrusion 111 and the longitudinal 
direction of the anode lead Wire 14a are orthogonal to each 
other. 

[0084] By this arrangement, When the protrusion 111 is 
melted in the laser beam Welding, the melt 111L ?oWs doWn 
by gravity to cover the upper surface portion of the anode 
lead Wire 14a. In this connection, the direction in Which the 
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melt 111L ?oWs doWn can be controlled by changing the 
position at Which the protrusion is irradiated With a ? laser 
beam or intensity of the irradiation. 

[0085] The protrusion 111 preferably has its side end 
surface 111a Which extends tangentially relative to the anode 
lead Wire 14a formed in a linear shape geometry extending 
in the vertical direction so that the upper surface portion of 
the anode lead Wire 14a is efficiently covered With the melt 
111L of the protrusion 111 Which ?oWs doWn by gravity in 
the laser beam Welding. 

[0086] Further, When the protrusion 111 is melted using a 
laser beam, the protrusion 111 is irradiated With the laser 
beam from above. Accordingly, also from the vieWpoint that 
the protrusion 111 does not intercept the laser beam from the 
anode lead Wire 14a, the tangential side end surface 111a is 
formed preferably in a linear shape geometry extending in 
the vertical direction. 

[0087] As the source of the melt for covering the upper 
surface portion of the anode lead Wire thereWith, both the 
protrusions 111, 112 may be used. In this case, shapes and 
siZes of the protrusions are so determined as to enable the 
volume of the melt derived from the protrusions to cover the 
upper surface portion of the anode lead Wire. 

[0088] In this embodiment, the protrusion 111 is melted 
With a laser beam. Besides a laser beam, hoWever, an 
electron beam, an ion beam or arc discharge may be 
employed to melt the protrusion. 

[0089] Subsequently, the method for preparing a chip type 
capacitor Which uses the above-described anode terminal 11 
Will be described. 

[0090] Method for preparing a chip type capacitor 

[0091] Steps of the preparation of the chip type capacitor 
Will be described With reference to FIGS. 1 and 2. 

[0092] Preparation of capacitor element 14 (Step 11: S11) 

[0093] A Ta-based poWder is prepared, and an anode 
lead Wire 14a is partially inserted in the Ta-based poWder. 
The Ta-based poWder With the anode lead Wire partially 
inserted therein is pressed into a rectangular parallelepipe 
donal shape and then sintered under vacuum to form a Ta 
porous body. 

[0094] (ii) An oxidiZed Ta layer is formed as a dielectric 
layer over the surface of the Ta porous body by anodic 
oxidation. 

[0095] (iii) On the oxidiZed Ta layer formed over the 
surface of Ta porous body, a solid electrolyte layer and a 
graphite layer and a silver(Ag) paste layer are sequentially 
formed. 

[0096] Preparation of anode terminal 11 and cathode ter 
minal 13 (Step 12: S12) 

[0097] A band plate (lead frame material) made of a 
solder-plated 42 nickel alloy is subjected to continuous press 
Working to prepare anode terminals 11 and cathode termi 
nals 13. In the press Working, punching and bending are 
performed as folloWs. 

[0098] Punching: 
[0099] Contours of anode terminals 11 and cathode ter 
minals are formed continuously by punching in such an 
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arrangement that a pair of an anode terminal 11 and a 
cathode terminal 13 Which Will be incorporated in the same 
capacitor are in the Width direction of the lead frame and that 
a plurality of pairs of an anode terminal 11 and a cathode 
terminal 13 are in the longitudinal direction of the lead frame 
(progressive punching press). At this stage, a bottom portion 
114 and a connecting portion 113 of each of the anode 
terminals 11 and a bottom portion 131 and a mounting 
portion 132 of each of the cathode terminals 13 are coplanar 
With each other on the same plane, and each of the bottom 
portions 114, 131 are unseparated form the lead frame. 

[0100] The contour of the anode terminal 11 is as 
described above, and the contour of the cathode terminal 13 
is basically such a simple rectangular shape that the bottom 
portion 131 and the mounting portion 132 stretch in a line. 

[0101] (ii) Bending: 
[0102] In the cathode terminal 13, the bending is so 
effected as to form a step betWeen the bottom portion 131 
and the connecting portion 132. 

[0103] In the anode terminal 11, the connecting portion 
113 is bent in an angler amount of approximately 90° 
relative to the bottom portion 114. 

[0104] Connecting the cathode terminal 13 to the capacitor 
element 14 (Step 13: S13) 

[0105] An electrically conductive adhesive 16 is applied 
onto the mounting portion 132 of the cathode terminal 13, 
and the capacitor element 14 is placed thereon to electrically 
connect the cathode terminal 13 to the peripheral layer, i.e., 
the cathode of the capacitor element 14 via the electrically 
conductive adhesive 16. 

[0106] Bonding of anode terminal to the capacitor element 
by laser beam Welding Which is to be subsequently per 
formed Will be described With reference to FIGS. 6 and 7. 

[0107] FIG. 6 is a structural front vieW schematically 
shoWing state of the anode terminal according to the present 
invention With an anode lead Wire resting thereon at the time 
of initiation of the laser beam Welding, and FIG. 7 is a 
structural right side vieW schematically shoWing the same. 

[0108] In the preparation method according to the present 
invention, (a) position of irradiation, (b) focal length and 
depth of focus, (c) laser poWer, (d) pulse, and (e) irradiation 
time may be mentioned as conditions of the laser beam 
Welding. Of these conditions, (a) position of irradiation is 
particularly important. Accordingly, position of irradiation 
Will be described in detail. 

[0109] (a) position of irradiation 

[0110] 
[0111] Referring to FIG. 6, the protrusion 111 is irradiated 
With a laser beam L18 from laser irradiation equipment 18 
at a position P2 in the top end surface 111c Which point is 
nearer to the recess-proximal end than the recess-distal end 
of the top end surface 111c. 

[0112] It is preferred that the position P2 be slightly apart 
from the recess-proximal end of the top end surface 111c. 
Speci?cally, the position P2 is apart from the recess-proxi 
mal end of the top end surface 111c by preferably about 2% 
to about 50%, more preferably about 3% to about 10% of the 
Width W2 of the top end surface 111c. By irradiating the 

i) irradiation of the protrusion 
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protrusion 111 at a position in the above-mentioned range, 
the melt 111L of the protrusion is efficiently supplied to the 
upper surface portion of the anode lead Wire 14a. Referring 
to FIG. 7, in the thickness direction of the protrusion 111, 
the protrusion is irradiated preferably at the center of the 
thickness thereof. 

[0113] By the irradiation With the laser beam at the posi 
tion P2, a portion of the protrusion 111 around the position 
P2 is heated to melt. FIG. 6 shoWs the state at the initial 
stage of the melting. Aportion of the protrusion Within the 
area of Which border is equidistant from the position P2 of 
irradiation is heated into a melt 111L as a liquid phase, and 
the interface IF1 betWeen the melt as a liquid phase and the 
other portion as a solid phase of the protrusion makes a 
characteristically curved slope from the top of the protrusion 
111 toWard the anode lead Wire 14a. Accordingly, the melt 
111L ?oWs doWn toWard the anode lead Wire 14a to cover 
the upper surface portion of the anode lead Wire. While 
covering the upper surface portion of the anode lead Wire, 
the melt cools and solidi?es. 

[0114] By continuing the irradiation of the protrusion 111 
With the laser beam L18, the melted area is further eXpanded, 
and the resulting melt 111L ?oWs doWn to the anode lead 
Wire 14a. The “melting—?oWing doWn” is continuously 
advanced. Finally, the protrusion 111 is melted substantially 
in Whole, and the resulting melt ?oWs doWn toWard the 
anode lead Wire 14a to cover the upper surface portion of the 
anode lead Wire. 

[0115] 
[0116] The anode lead Wire 14a as Well as the protrusion 
111 is irradiated With the laser beam L18 from the laser 
irradiation equipment 18 to heat a portion of the anode lead 
Wire 14a. The area of the anode lead Wire Which is subjected 
to the irradiation With the laser beam thereby has an elevated 
temperature, and the surface of the anode lead Wire in the 
area is activated and improved in Wettability With the melt 
111L, In consequence, the melt 111L efficiently cover the 
upper surface portion of the anode lead Wire 14a. 

[0117] In the heating, the temperature for heating the 
surface of the anode lead Wire 14a is preferably the melting 
point of the protrusion 111 (,i.e., the solidifying point of the 
melt 111L) or higher and loWer than the melting point of the 
anode lead Wire 14a. 

ii) Irradiation of the anode lead Wire 14a 

[0118] To improve the Wettability of the anode lead Wire 
14a With the melt 111L, a higher heating temperature yields 
a better result. HoWever, if the anode lead Wire 14a is 
considerably melted, it can be adversely affected to ensure 
a satisfactory electrical connection betWeen the capacitor 
element and the anode terminal. Accordingly, the heating 
temperature is preferably loWer than the melting point of the 
anode lead Wire 14a. Speci?cally, When the anode terminal 
11 is made of a 42 alloy, the heating temperature is prefer 
ably in a range of about 1,400° C. or higher and loWer than 
about 3,000° C. With respect to a Ta anode lead Wire and in 
a range of about 1,400° C. or higher and loWer than about 
2,500° C. With respect to an Nb anode lead Wire. 

[0119] The anode lead Wire 14a and the protrusion 111 
may be irradiated With a laser beam L18 from a single laser 
beam source. 

[0120] In such a case, the irradiation may be carried out 
With a laser beam L18 having an enlarged light ?uX Which 
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alloWs the anode lead Wire 14a and the protrusion 111 to be 
targeted in the vicinity of the laser beam. 

[0121] According to this method, the heating for melting 
the protrusion 111 and the heating for improving Wettability 
of the anode lead Wire 14a may be conducted Without using 
a complicated optical system. Further, ef?ciency of use of 
laser energy is improved. In this method also, the protrusion 
111 is irradiated With the laser beam L18 at a position apart 
from the recess-proximal end of the top end surface 111c by 
preferably about 2% to about 50%, more preferably about 
3% to about 10% of the Width W2 of the top end surface 
111c. 

[0122] Further, irradiation may be conducted by scanning 
the laser beam L18 betWeen the irradiation point P2 of the 
protrusion 111 and a target area on the anode lead Wire 14a, 
i.e., by alternately irradiating the protrusion 111 at the 
irradiation point P2 and the target area on the anode lead 
Wire 14a. 

[0123] Alternatively, a laser beam from a single laser 
beam source may be split to irradiate the protrusion 111 at 
the irradiation point P2 and the target area on the anode lead 
Wire 14a With split laser beams. 

[0124] (b-e) Other conditions 

[0125] With respect to a depth of focus, With a vieW to 
reducing energy variation over a period of the laser beam 
Welding step, an optical system is preferably so set as to emit 
a laser beam L18 With a large depth of focus. For example, 
numerical aperture (NA) of a lens may be reduced to thereby 
obtain a large depth of focus so long as any undesirable 
effect is not caused. A focal length, laser poWer, pulse, and 
a irradiation time are determined taking into consideration 
the shape and the material of the protrusion 111. Speci?cally, 
these conditions are preferably so determined that the pro 
trusion 111 is irradiated into a melt 111L stably Without 
bumping and the melt 111L is supplied to the upper surface 
portion of the anode lead Wire 14a. ? 

[0126] When both of the protrusions 111 and 112 are used 
as sources of a melt for covering the upper surface portion 
of the anode lead Wire 14a, a laser beam L18 is applied to 
each of the protrusions. 

[0127] The state of the bond betWeen the anode lead Wire 
14a and the connecting portion 113 When the above-de 
scribed laser beam Welding step has ?nished is schemati 
cally shoWn in FIG. 1. 

[0128] As shoWn in FIG. 1, the protrusion 111 has already 
been melted by the laser beam Welding to cover the upper 
portion of the anode lead Wire With the resulting melt. As a 
result, 75% or more of a periphery of a section of the anode 
lead Wire 14a in the direction substantially perpendicular to 
the direction in Which the anode lead Wire eXtends from the 
capacitor body 14b is covered With solidi?ed matter 116. 

[0129] Further, oWing to the heat of solidi?cation of the 
melt 111L and the heating of the anode lead Wire 14a With 
the laser beam L18, diffusion proceeds betWeen the anode 
lead Wire 14a and the solidi?ed matter 116 and betWeen the 
anode lead Wire 14a and the connecting portion 113 to form 
a diffusion layer 112 in an area Where the anode lead Wire 
14a is covered. By virtue of the formation of the diffusion 
layer 12, the junctional area 115 Where the anode lead Wire 
14a and the connecting portion 113 are bonded to each other 
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has extremely high bond strength. When the anode lead Wire 
14a is made of Ta and the anode terminal 11 is made of a 
solder-plated Ni(42%)—Fe alloy plate, the diffusion layer 
12 contains Ta, Ni, Fe and Sn as main components. 

[0130] After the above-described laser beam Welding, a 
chip type capacitor as shoWn in FIG. 2 is completed through 
conventional subsequent preparation steps. 

[0131] The chip type capacitor prepared by the above 
described preparation method has a larger junctional area 
115 and higher bond strength of the junctional area 115 as 
compared With a conventional chip type capacitor. Accord 
ingly, the chip type capacitor according to the present 
invention is less likely to have so-called “open defective 
ness” and highly reliable as a part. 

EXAMPLES 

[0132] The folloWing Examples are given by Way only of 
illustrations for more clear understanding of the present 
invention. It is, therefore, to be understood that the scope of 
the present invention is by no means restricted to these 
speci?c Examples. 

Example 1 

[0133] Through the folloWing procedure, a chip type 
capacitor Which Was not yet subjected to a step of sheathing 
by molding (a semi?nished chip type capacitor) Was pre 
pared. 
[0134] Using conventional technique, a capacitor element 
having a Ta anode body Was prepared Which had a rectan 
gular paralellepipedonal shape of 1.6 mm in length, 0.85 mm 
in Width and 0.8 mm in height and Which is provided With 
a Ta anode lead Wire having a diameter of 0.15 mm. 

[0135] On the other hand, an anode terminal having a 
shape as shoWn in FIGS. 3 to 5 and a cathode terminal 
having a shape as shoWn in FIG. 2 Were prepared. Each of 
them Was made of a nickel(42%)-iron alloy plate (solder 
plated). Speci?c dimensions With respect to the protrusion of 
the anode terminal Were as folloWs. 

(i) Width W1: 0.1 mm 
(ii) height H1: 0.24 mm 
(iii) Width W2: 0.3 mm 
(iv) Width W3: 0.15 mm (+ allowance of 0.01 mm) 
(v) thickness t of the plate: 0.08 mm 

[0136] Then, the Ta capacitor element and the cathode 
terminal Were bonded together With an electrically conduc 
tive adhesive, and the anode lead Wire of the Ta capacitor 
element Was rested on a recess of a connecting portion of the 
anode terminal. The maximum Width of clearance betWeen 
the anode lead Wire and the recess of the connecting portion 
after the anode lead Wire Was rested on the recess Was 0.01 
mm (10 pm) as the above-mentioned alloWance Was pro 
vided. 

[0137] Subsequently, the top end surface of the protrusion 
and the upper surface portion of the anode lead Wire Were 
irradiated With about 0.3] of a laser beam having a radius of 
light ?ux of 0.3 mm at the focal point so as to concurrently 
irradiate tWo of them With the laser beam. The center 
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position at Which the top end surface of the protrusion Was 
irradiated Was a position 0.015 mm apart from the recess 
proximal end of the top end surface, and it Was the center of 
the top end surface in the thickness direction of the protru 
sion. The temperatures of the heating by the irradiation With 
the laser beam Were about 1,500° C. and about 1,800° C. 
With respect to the protrusion and the anode lead Wire, 
respectively. The temperature at the protrusion Was loWer 
than that at the anode lead Wire because of the heat of fusion 
at the protrusion. 

[0138] As a result, the protrusion of the anode terminal 
Was melted by the irradiation With the laser beam, and the 
resulting melt Was alloWed to How toWard the anode lead 
Wire to substantially cover the anode lead Wire thereWith and 
then solidi?ed. 

[0139] Of the semi?nished chip type capacitors obtained 
by the above-described preparation method, 20% Were 
evaluated to be defective on the grounds that the melt had 
not been supplied to the intended position. 

[0140] With respect to the semi?nished chip type capaci 
tors evaluated to be non-defective, average percentage of 
covering the periphery of the section of the anode lead Wire 
in the direction substantially perpendicular to the extending 
direction of the anode lead Wire With the solidi?ed matter 
resulting from the solidi?cation of the melt of the protrusion 
of the anode terminal Was about 95%. 

Example 2 

[0141] Each of semi?nished chip type capacitors Were 
prepared in the same manner as in Example 1 except that a 
top end surface of a protrusion and an anode lead Wire Were 
irradiated With a laser beam by scanning the laser beam. 

[0142] In any of the thus obtained 33 semi?nished chip 
type capacitors, a melt Was supplied to the intended place. 

[0143] With respect to the semi?nished chip type capaci 
tors, average percentage of covering the periphery of the 
section of the anode lead Wire in the direction substantially 
perpendicular to the extending direction of the anode lead 
Wire With the solidi?ed matter resulting from the solidi?ca 
tion of the melt of the protrusion of the anode terminal Was 
about 95%. 

Comparative Example 1 

[0144] Anode terminals Were prepared Which had the 
same shape as of the anode terminal used in Example 1 
except that H1 Was 0 mm and W2 Was 0.1 mm and H2 Was 
0 mm. 

[0145] Using an anode terminal of this type, each of 
semi?nished chip type capacitors Was prepared in the same 
manner as in Example 1 except that each of the portions on 
the both sides of the recess Was irradiated With about 0.3] of 
a laser beam at a target position 0.015 mm apart from the 
recess-proximal end of the top end surface thereof. 

[0146] Of the 40 semi?nished chip type capacitors pre 
pared by the above-described method, 7 capacitors (about 
20%) Were evaluated to be defective on the grounds that a 
melt had not been supplied to the intended position. 

[0147] With respect to the semi?nished chip type capaci 
tors evaluated to be non-defective, average percentage of 
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covering the periphery of the section of the anode lead Wire 
in the direction substantially perpendicular to the extending 
direction of the anode lead Wire With the solidi?ed matter 
resulting from solidi?cation of the melt of the protrusion of 
the anode terminal Was about 65%. 

[0148] Measurement of bond strength 

[0149] Of the semi?nished products prepared in Examples 
1 and 2 and Comparative Example 1, bond strength betWeen 
the capacitor element and the anode lead Wire-Was measured 
With respect to each of the semi?nished products evaluated 
to be non-defective. A method for the measurement Will be 
described With reference to FIG. 8. FIG. 8 is a structural 
right side vieW schematically shoWing a method for mea 
suring bond strength betWeen the anode terminal and the 
anode lead Wire With respect to the semi?nished product of 
the chip type capacitor according to the present invention. 

[0150] First, the capacitor element 14 and the cathode 
terminal 13 Were ?xed to each other by a ?xing means 52 
provided therebetWeen, and the capacitor element 14 and the 
bottom portion 114 of the anode terminal 11 are ?xed to each 
other by a ?xing means provided therebetWeen. Bond 
strengths by the ?xing means 52, 53 Were set to be suf? 
ciently greater than the bond strength betWeen the capacitor 
element 14 and anode terminal 11. 

[0151] Subsequently, the anode lead Wire 14a Was held by 
a Wire 511, and the Wire Was connected to a measuring 
device 51. The measuring device 51 Was pulled upWard until 
the bond betWeen the capacitor element 14 and the anode 
terminal 11 Was broken. The force at the time of the 
breakage Was determined as the bond strength. 

[0152] With respect to each of Examples 1 and 2 and 
Comparative Example 1, bond strengths of 33 semi?nished 
products Were measured. 

[0153] As a result, the bond strengths Were 2.5N on 
average With respect to each of Examples 1 and 2 and 1.9N 
on average With respect to Comparative Example 1. 

1-9. (canceled) 
10. A method for preparing a chip type capacitor com 

prising a solid electrolytic capacitor element having an 
anode lead Wire partially extending therefrom; said method 
using an anode terminal having a recess for resting the 
extending portion of the anode lead Wire and at least one 
protrusion located beside the recess and above the level of 
the top of the extending portion of the anode lead Wire When 
the extending portion is rested thereon, said method com 
prising: 
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resting the extending portion of the anode lead Wire on the 
recess in such a manner that the anode lead Wire is 
substantially perpendicular to the recess of the anode 
terminal; 

melting the protrusion by a means for heating to form a 
melt; 

alloWing the melt to How doWn by gravity to supply the 
melt to the upper surface portion of the extending 
portion of the anode lead Wire; and 

alloWing the melt to solidify to bond the extending portion 
of the anode lead Wire and the anode terminal to each 
other With the resulting solidi?ed matter. 

11. The method for preparing a chip type capacitor 
according to claim 10, Wherein the position in the top end 
surface of the protrusion at Which the protrusion is melted by 
heating is a position apart from the recess-proximal end of 
the top end surface by about 2% to about 50% of the Width 
of the top end surface in the direction substantially perpen 
dicular to the extending direction of the anode lead Wire. 

12. The method for preparing a chip type capacitor 
according to claim 10, Wherein the melt is supplied to the 
upper surface portion of the anode lead Wire While heating 
the upper surface portion of the anode lead Wire by a means 
for heating. 

13. The method for preparing a chip type capacitor 
according to claim 12, Wherein the means for heating the 
upper surface portion of the anode lead Wire is the same 
heating means as for melting the protrusion. 

14. The method for preparing a chip type capacitor 
according to claim 12, Wherein the temperature for heating 
the upper surface portion of the anode lead Wire is the 
solidifying point of the material of the melt or higher and 
loWer than the melting point of the material of the anode lead 
Wire. 

15. The method for preparing a chip type capacitor 
according to claim 10, Wherein the means for heating is 
irradiation With a laser beam. 

16. The method for preparing a chip type capacitor 
according to claim 13, Wherein the means for heating the 
protrusion and the upper surface portion of the anode lead 
Wire is irradiation With a laser beam. 

17. The method for preparing a chip type capacitor 
according to claim 16, Wherein the protrusion and the upper 
surface potion of the anode lead Wire are irradiated With a 
laser beam by scanning the laser beam. 

18-19. (canceled) 


