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A stacked-type solid electrolytic capacitor package structure
includes a capacitor unit, a package unit and a conductive
unit. The conductive unit includes a plurality of stacked-type
capacitors stacked on top of one another and electrically
connected with each other, and each stacked-type capacitor
has a positive portion and a negative portion. The package
unit includes a package body for enclosing the capacitor unit.
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(73) Assignee: APAQ TECHNOLOGY CO., LTD.,

Miaoli County (TW) The conductive unit includes a first conductive terminal and a
. second conductive terminal. The first conductive terminal has
(1) Appl. No.: 13/620,591 a first embedded portion electrically connected to the positive
(22) Tiled: Sep. 14, 2012 portion and enclosed by the package body and a first lateral
exposed portion connected to the first embedded portion. The
Publication Classification second conductive terminal has a second lateral exposed por-
tion, a second front exposed portion, a second rear exposed
(51) Int.ClL portion, and a second embedded portion electrically con-
HO1G 4/228 (2006.01) nected to the negative portion and enclosed by the package
B32B 37/14 (2006.01) body.
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providing a plurality of stacked-type capacitors
electrically connected between a first conductive
terminal and a second conductive terminal, where
each stacked-type capacitor has a positive portion
and a negative portion, the first conductive terminal
has a first embedded portion and a first lateral
exposed portion, and the second conductive
terminal has a second embedded portion, a second
lateral exposed portion, a second front exposed
portion and a second rear exposed portion

!

forming a package body to enclose the capacitor unit,
the first embedded portion and the second embedded
portion, where the package body has a first lateral
face, a second lateral face, a front face, a rear face
and a bottom face, and the first lateral exposed
portion, the second lateral exposed portion, the
second front exposed portion and the second rear
exposed portion are exposed from the package body

!

bending the first lateral exposed portion, the second
lateral exposed portion, the second front exposed
portion and the second rear exposed portion, where
the first lateral exposed portion is extended along the
first lateral face and the bottom surface of the
package body, the second lateral exposed portion is | _s104
extended along the second lateral face and the bottom
face of the package body, the second front exposed
portion is extended along the front face and the
bottom face of the package body, and the second rear
exposed portion is extended along the rear face and
the bottom face of the package body

FIG. 6
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STACKED-TYPE SOLID ELECTROLYTIC
CAPACITOR PACKAGE STRUCTURE
HAVING A PLURALITY OF NEGATIVE LEAD
PINS AND METHOD OF MANUFACTURING
THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The instant disclosure relates to a stacked-type solid
electrolytic capacitor package structure and a method of
manufacturing the same, and more particularly to a stacked-
type solid electrolytic capacitor package structure having a
plurality of negative lead pins and a method of manufacturing
the same.

[0003] 2. Description of Related Art

[0004] Various applications of capacitors include home
appliances, computer motherboards and peripherals, power
supplies, communication products and automobiles. The
capacitors such as solid electrolytic capacitors are mainly
used to provide filtering, bypassing, rectifying, coupling,
blocking or transforming function.

[0005] Because the solid electrolytic capacitor has the
advantages of small size, large electrical capacity and good
frequency characteristic, it can be used as a decoupling ele-
ment in the power circuit of a central processing unit (CPU).
In general, a plurality of capacitor elements is stacked
together to form a stacked solid electrolytic capacitor with a
high electrical capacity. In addition, the stacked solid electro-
Iytic capacitor of the prior art includes a plurality of capacitor
elements and a lead frame. Each capacitor element includes
an anode part, a cathode part and an insulating part. The
insulating part is insulated from the anode part and the cath-
ode part. More specifically, the cathode parts of the capacitor
elements are stacked on top of one another.

SUMMARY OF THE INVENTION

[0006] One aspect of the instant disclosure relates to a
stacked-type solid electrolytic capacitor package structure
having a plurality of negative lead pins and a method of
manufacturing the same.

[0007] One of the embodiments of the instant disclosure
provides a stacked-type solid electrolytic capacitor package
structure having a plurality of negative lead pins, comprising:
a capacitor unit, a package unit and a conductive unit. The
capacitor unit includes a plurality of stacked-type capacitors
stacked on top of one another and electrically connected with
each other, wherein each stacked-type capacitor has at least
one positive portion and at least one negative portion. The
package unit includes a package body enclosing the capacitor
unit, wherein the package body has a first lateral face, a
second lateral face opposite to the first lateral face, a front face
connected between the first lateral face and the second lateral
face, a rear face connected between the first lateral face and
the second lateral face and opposite to the front face, and a
bottom face connected between the first lateral face, the sec-
ond lateral face, the front face and the rear face. The conduc-
tive unit includes at least one first conductive terminal and at
least one second conductive terminal separated from each
other, wherein the at least one first conductive terminal has a
first embedded portion electrically connected to the at least
one positive portion of the stacked-type capacitor and
enclosed by the package body and a first lateral exposed
portion connected to the first embedded portion, and the first
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lateral exposed portion is exposed from the package body and
extended along the first lateral face and the bottom surface of
the package body, wherein the at least one second conductive
terminal has a second embedded portion electrically con-
nected to the at least one negative portion of the stacked-type
capacitor and enclosed by the package body, a second lateral
exposed portion connected to the second embedded portion, a
second front exposed portion connected to the second embed-
ded portion, and a second rear exposed portion connected to
the second embedded portion, the second lateral exposed
portion is exposed from the package body and extended along
the second lateral face and the bottom face of the package
body, the second front exposed portion is exposed from the
package body and extended along the front face and the
bottom face of the package body, and the second rear exposed
portion is exposed from the package body and extended along
the rear face and the bottom face of the package body.

[0008] Another one of the embodiments of the instant dis-
closure provides a method of manufacturing a stacked-type
solid electrolytic capacitor package structure having a plural-
ity of negative lead pins, comprising: providing a plurality of
stacked-type capacitors electrically connected between at
least one first conductive terminal and at least one second
conductive terminal, wherein each stacked-type capacitor has
at least one positive portion and at least one negative portion,
the at least one first conductive terminal has a first embedded
portion electrically connected to the at least one positive
portion of the stacked-type capacitor and a first lateral
exposed portion connected to the first embedded portion, and
the at least one second conductive terminal has a second
embedded portion electrically connected to the at least one
negative portion of the stacked-type capacitor, a second lat-
eral exposed portion connected to the second embedded por-
tion, a second front exposed portion connected to the second
embedded portion, and a second rear exposed portion con-
nected to the second embedded portion; forming a package
body to enclose the capacitor unit, the first embedded portion
of the at least one first conductive terminal and the second
embedded portion of the at least one second conductive ter-
minal, wherein the package body has a first lateral face, a
second lateral face opposite to the first lateral face, a front face
connected between the first lateral face and the second lateral
face, a rear face connected between the first lateral face and
the second lateral face and opposite to the front face, and a
bottom face connected between the first lateral face, the sec-
ond lateral face, the front face and the rear face, and the first
lateral exposed portion, the second lateral exposed portion,
the second front exposed portion and the second rear exposed
portion are exposed from the package body; and then bending
the first lateral exposed portion, the second lateral exposed
portion, the second front exposed portion and the second rear
exposed portion, wherein the first lateral exposed portion is
extended along the first lateral face and the bottom surface of
the package body, the second lateral exposed portion is
extended along the second lateral face and the bottom face of
the package body, the second front exposed portion is
extended along the front face and the bottom face of the
package body, and the second rear exposed portion is
extended along the rear face and the bottom face of the pack-
age body.

[0009] Therefore, the stacked-type solid electrolytic
capacitor package structure can be provided with a plurality
of negative lead pins such as the second lateral exposed por-
tion, the second front exposed portion and the second rear
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exposed portion, thus the ESL (Equivalent Series Inductance)
can be effectively reduced, especially for high-frequency
range.

[0010] To further understand the techniques, means and
effects of the instant disclosure applied for achieving the
prescribed objectives, the following detailed descriptions and
appended drawings are hereby referred, such that, through
which, the purposes, features and aspects of the instant dis-
closure can be thoroughly and concretely appreciated. How-
ever, the appended drawings are provided solely for reference
and illustration, without any intention to limit the instant
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 shows a cross-sectional, schematic view of
the capacitor unit of the stacked-type solid electrolytic
capacitor package structure according to the first embodiment
of the instant disclosure;

[0012] FIG. 2 shows a top, schematic view of the first
conductive terminal and the second conductive terminal that
have not been bent, according to the first embodiment of the
instant disclosure;

[0013] FIG. 3A shows a lateral, schematic view of the first
conductive terminal and the second conductive terminal that
have not been bent, according to the first embodiment of the
instant disclosure;

[0014] FIG. 3B shows a lateral, schematic view of the first
conductive terminal and the second conductive terminal that
have been bent, according to the first embodiment of the
instant disclosure;

[0015] FIG. 4A shows another lateral, schematic view of
the first conductive terminal and the second conductive ter-
minal that have not been bent, according to the first embodi-
ment of the instant disclosure;

[0016] FIG. 4B shows another lateral, schematic view of
the first conductive terminal and the second conductive ter-
minal that have been bent, according to the first embodiment
of the instant disclosure;

[0017] FIG. 5 shows a bottom, schematic view of the first
conductive terminal and the second conductive terminal that
have been bent, according to the first embodiment of the
instant disclosure;

[0018] FIG. 6 shows a flowchart of the method of manufac-
turing a stacked-type solid electrolytic capacitor package
structure according to the first embodiment of the instant
disclosure; and

[0019] FIG. 7 shows a lateral, schematic view of the first
conductive terminal and the second conductive terminal that
have been bent, according to the second embodiment of the
instant disclosure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

First Embodiment

[0020] Referring to FIG. 1 to FIG. 5, where the first
embodiment of the instant disclosure provides a stacked-type
solid electrolytic capacitor package structure having a plural-
ity of negative lead pins, comprising: a capacitor unit 1, a
package unit 2 and a conductive unit 3.

[0021] Referring to FIG. 1, the capacitor unit 1 is provided
with a plurality of stacked-type capacitors 10, and each
stacked-type capacitor 10 has at least one positive portion P
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and at least one negative portion N. For example, each
stacked-type capacitor 10 includes a valve metal foil 100, an
oxide insulation layer 101 enclosing the valve metal foil 100,
a conductive polymer layer 102 covering one part of the oxide
insulation layer 101, a carbon glue layer 103 covering the
conductive polymer layer 102, and a silver glue layer 104
covering the carbon glue layer 103. In addition, each stacked-
type capacitor 10 has a surrounding insulating layer 105
disposed on the outer surface of the oxide insulation layer 101
and around the outer surface of the oxide insulation layer 101,
and the lengths of the conductive polymer layer 102, the
carbon glue layer 103 and the silver glue layer 104 of each
stacked-type capacitor 10 are limited by each corresponding
surrounding insulating layer 105. For more precisely, the
oxide insulation layer 101 has a surrounding region 1010 on
the outer surface thereof, and the surrounding insulating layer
105 of each stacked-type capacitor 10 is surroundingly dis-
posed on the surrounding region 1010 of each corresponding
oxide insulation layer 101 and contacting an end 1020 of each
corresponding conductive polymer layer 102, an end 1030 of
each corresponding carbon glue layer 103 and an end 1040 of
each corresponding silver glue layer 104. However, the
above-mentioned design for the stacked-type capacitor 10 of
the first embodiment is merely an example and is not meant to
limit the instant disclosure.

[0022] Referring to FIG. 2 to FIG. 5, where FIG. 2 shows a
top, schematic diagram before bending the first conductive
terminal and the second conductive terminal, FIG. 3A shows
a lateral, schematic diagram before bending the first conduc-
tive terminal and the second conductive terminal, FIG. 3B
shows a lateral, schematic diagram after bending the first
conductive terminal and the second conductive terminal, FIG.
4 A shows another lateral, schematic diagram before bending
the first conductive terminal and the second conductive ter-
minal, FIG. 4B shows another lateral, schematic diagram
after bending the first conductive terminal and the second
conductive terminal, and FIG. 5 shows a bottom, schematic
diagram after bending the first conductive terminal and the
second conductive terminal.

[0023] First, the capacitor unit 1 includes a plurality of
stacked-type capacitors 10 stacked on top of one another and
electrically connected with each other, where the two nega-
tive portions N of the two adjacent stacked-type capacitors 10
are stacked on top of one another by conductive glue 11, and
the two positive portions P of the two adjacent stacked-type
capacitors 10 are stacked on top of one another by a soldering
layer 12 (as shown in FIG. 3A and FIG. 3B). In addition, the
package unit 2 includes a package body 20 enclosing the
capacitor unit 1, where the package body 20 has a first lateral
face 201, a second lateral face 202 opposite to the first lateral
face 201, a front face 203 connected between the first lateral
face 201 and the second lateral face 202, a rear face 204
connected between the first lateral face 201 and the second
lateral face 202 and opposite to the front face 203, and a
bottom face 205 connected between the first lateral face 201,
the second lateral face 202, the front face 203 and the rear face
204.

[0024] Moreover, the conductive unit 3 includes at least one
first conductive terminal 31 and at least one second conduc-
tive terminal 32 separated from each other. The at least one
first conductive terminal 31 has a first embedded portion 310
electrically connected to the at least one positive portion P of
the stacked-type capacitor 10 and enclosed by the package
body 20 and a first lateral exposed portion 311 connected to
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the first embedded portion 310, and the first lateral exposed
portion 311 is exposed from the package body 20 and
extended along the first lateral face 201 and the bottom sur-
face 205 of the package body 20. The at least one second
conductive terminal 32 has a second embedded portion 320
electrically connected to the at least one negative portion N of
the stacked-type capacitor 10 and enclosed by the package
body 20, a second lateral exposed portion 321 connected to
the second embedded portion 320, a second front exposed
portion 322 connected to the second embedded portion 320,
and a second rear exposed portion 323 connected to the sec-
ond embedded portion 320. In addition, the second lateral
exposed portion 321 is exposed from the package body 20 and
extended along the second lateral face 202 and the bottom
face 205 of the package body 20, the second front exposed
portion 322 is exposed from the package body 20 and
extended along the front face 203 and the bottom face 205 of
the package body 20, and the second rear exposed portion 323
is exposed from the package body 20 and extended along the
rear face 204 and the bottom face 205 of the package body 20.

[0025] For example, referring to FIG. 3B, the first lateral
exposed portion 311 has a first lateral extending section 3110
bent downwardly from the first embedded portion 310 and
extended along the first lateral face 201 of the package body
20 and a first lateral soldering section 3111 bent inwardly
from the first lateral extending section 3110 and extended
along the bottom face 205 of the package body 20, and the
second lateral exposed portion 321 has a second lateral
extending section 3210 bent downwardly from the second
embedded portion 320 and extended along the second lateral
face 202 of the package body 20 and a second lateral solder-
ing section 3211 bent inwardly from the second lateral
extending section 3210 and extended along the bottom face
205 of'the package body 20. Referring to FIG. 4B, the second
front exposed portion 322 has a second front extending sec-
tion 3220 bent downwardly from the second embedded por-
tion 320 and extended along the second front face 203 of the
package body 20 and a second front soldering section 3221
bent inwardly from the second front extending section 3220
and extended along the bottom face 205 of the package body
20, and the second rear exposed portion 323 has a second rear
extending section 3230 bent downwardly from the second
embedded portion 320 and extended along the second rear
face 204 of the package body 20 and a second rear soldering
section 3231 bent inwardly from the second rear extending
section 3230 and extended along the bottom face 205 of the
package body 20. Furthermore, referring to FIG. 5, the sec-
ond front soldering section 3221 and the second rear solder-
ing section 3231 are disposed between the first lateral solder-
ing section 3111 and the second lateral soldering section
3211, and the second front soldering section 3221 and the
second rear soldering section 3231 are far away from the first
lateral soldering section 3111 and adjacent to the second
lateral soldering section 3211. Because the second lateral
soldering section 3211, the second front soldering section
3221 and the second rear soldering section 3231 are used as
three negative electrode pads, the total contact area of the
negative electrode pads can be increased.

[0026] For more precisely, the first embodiment of the
instant disclosure provides a method of manufacturing a
stacked-type solid electrolytic capacitor package structure
having a plurality of negative lead pins, comprising:

[0027] The step S100 is that: referring to FIG. 1 and FIG. 2,
providing a plurality of stacked-type capacitors 10 electri-
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cally connected between at least one first conductive terminal
31 and at least one second conductive terminal 32, where each
stacked-type capacitor 10 has at least one positive portion P
and at least one negative portion N, the at least one first
conductive terminal 31 has a first embedded portion 310
electrically connected to the at least one positive portion P of
the stacked-type capacitor 10 and a first lateral exposed por-
tion 311 connected to the first embedded portion 310, and the
at least one second conductive terminal 32 has a second
embedded portion 320 electrically connected to the at least
one negative portion N of the stacked-type capacitor 10, a
second lateral exposed portion 321 connected to the second
embedded portion 320, a second front exposed portion 322
connected to the second embedded portion 320, and a second
rear exposed portion 323 connected to the second embedded
portion 320.

[0028] The step S102 is that: referring to FIGS. 2, 3A and
4A, forming a package body 20 to enclose the capacitor unit
1, the first embedded portion 310 of the at least one first
conductive terminal 31 and the second embedded portion 320
of the at least one second conductive terminal 32, where the
package body 20 has a first lateral face 201, a second lateral
face 202 opposite to the first lateral face 201, a front face 203
connected between the first lateral face 201 and the second
lateral face 202, a rear face 204 connected between the first
lateral face 201 and the second lateral face 202 and opposite
to the front face 203, and a bottom face 205 connected
between the first lateral face 201, the second lateral face 202,
the front face 203 and the rear face 204, and the first lateral
exposed portion 311, the second lateral exposed portion 321,
the second front exposed portion 322 and the second rear
exposed portion 323 are exposed from the package body 20.
[0029] The step S104 is that: referring to FIGS. 3B, 4B and
5, bending the first lateral exposed portion 311, the second
lateral exposed portion 321, the second front exposed portion
322 and the second rear exposed portion 323, where the first
lateral exposed portion 311 is extended along the first lateral
face 201 and the bottom surface 205 of the package body 20,
the second lateral exposed portion 321 is extended along the
second lateral face 202 and the bottom face 205 of the pack-
age body 20, the second front exposed portion 322 is extended
along the front face 203 and the bottom face 205 of the
package body 20, and the second rear exposed portion 323 is
extended along the rear face 204 and the bottom face 205 of
the package body 20.

Second Embodiment

[0030] Referring to FIG. 7, where the second embodiment
of the instant disclosure provides a stacked-type solid elec-
trolytic capacitor package structure having a plurality of
negative lead pins, comprising: a capacitor unit 1, a package
unit 2 and a conductive unit 3. Comparing FIG. 7 with FIG.
3B, the difference between the second embodiment and the
firstembodiment is as follows: in the second embodiment, the
capacitor unit 1 includes a plurality of first stacked-type
capacitors 10A and a plurality of second stacked-type capaci-
tors 10B, where the first stacked-type capacitors 10A are
stacked on top of one another and disposed on the top side of
the second embedded portion 320, and the second stacked-
type capacitors 10B are stacked on top of one another and
disposed on the bottom side of the second embedded portion
320. For example, the two negative portions N of the two
adjacent stacked-type capacitors 10 (such as two adjacent first
stacked-type capacitors 10A or two adjacent second stacked-
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type capacitors 10B) are stacked on top of one another by
conductive glue 11, and the two positive portions P of the two
adjacent stacked-type capacitors 10 (such as two adjacent first
stacked-type capacitors 10A or two adjacent second stacked-
type capacitors 10B) are stacked on top of one another by a
soldering layer 12.

[0031] For example, when the first stacked-type capacitors
10A and the second stacked-type capacitors 10B are disposed
on the top side of the second embedded portion 320 of the at
least one second conductive terminal 32, the first stacked-type
capacitors 10A and the second stacked-type capacitors 10B
are alternately stacked on top of one another. In addition, each
first stacked-type capacitor 10A includes a first positive por-
tion P electrically connected to the first conductive terminal
31 and a first negative portion N electrically connected to the
second conductive terminal 32, the first positive portion P has
a first positive pin extended outwardly along a first predeter-
mined direction, and the first positive pins of the first positive
portions P are alternately stacked on top of one another. Each
second stacked-type capacitor 10B includes a second positive
portion P electrically connected to the first conductive termi-
nal 31 and a second negative portion N electrically connected
to the second conductive terminal 32, the second positive
portion P has a second positive pin extended outwardly along
a second predetermined direction, the second positive pins of
the second positive portions P are alternately stacked on top of
one another and separated from the first positive pins of the
first positive portions P, and the first predetermined direction
and the second predetermined direction are different direc-
tion. For one embodiment, the first negative portion N has a
first negative pin extended outwardly along a third predeter-
mined direction, the first negative pins of the first negative
portions N are alternately stacked on top of one another, the
second negative portion N has a second negative pin extended
outwardly along a fourth predetermined direction, the second
negative pins of the second negative portions N are alternately
stacked on top of one another and separated from the first
negative pins of the first negative portions N, and the third
predetermined direction and the fourth predetermined direc-
tion are different direction. For another embodiment, the first
negative portion N has a first negative pin extended outwardly
along a third predetermined direction, the second negative
portion N has a second negative pin extended outwardly along
a fourth predetermined direction, the third predetermined
direction and the fourth predetermined direction are the same
direction, and the first negative pins and the second negative
pins of the second negative portions N are alternately stacked
on top of one another.

[0032] In conclusion, the stacked-type solid electrolytic
capacitor package structure can be provided with a plurality
of negative lead pins such as the second lateral exposed por-
tion, the second front exposed portion and the second rear
exposed portion, thus the ESL (Equivalent Series Inductance)
can be effectively reduced, especially for high-frequency
range. Comparing the prior art with the instant disclosure, the
stacked-type solid electrolytic capacitor package structure
having two exposed soldering sections (i.e., a two-pin struc-
ture) according to the prior art and the stacked-type solid
electrolytic capacitor package structure having four exposed
soldering sections (i.e., a four-pin structure such as the first
lateral soldering section 3111, the second lateral soldering
section 3211, the second front soldering section 3221 and the
second rear soldering section 3231) according to the instant
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disclosure are measured at different frequencies (KHz) to
obtain different ESL values (nH), as shown in the following
table:

Two-pin structure
ESL value (nH)

Four-pin structure

Frequency (KHz) ESL value (nH)

100 -9.15 -12.50
200 -6.85 -9.30
300 -3.48 -5.35
400 -0.77 -2.23
500 0.88 -1.09
600 0.66 -0.36
700 0.98 0.06
800 1.06 0.26
900 1.22 0.43
1000 1.23 0.46

[0033] The above-mentioned descriptions merely repre-
sent the preferred embodiments of the instant disclosure,
without any intention or ability to limit the scope of the instant
disclosure which is fully described only within the following
claims Various equivalent changes, alterations or modifica-
tions based on the claims of instant disclosure are all, conse-
quently, viewed as being embraced by the scope of the instant
disclosure.

What is claimed is:

1. A stacked-type solid electrolytic capacitor package

structure having a plurality of negative lead pins, comprising:

a capacitor unit including a plurality of stacked-type
capacitors stacked on top of one another and electrically
connected with each other, wherein each stacked-type
capacitor has at least one positive portion and at least one
negative portion;

a package unit including a package body enclosing the
capacitor unit, wherein the package body has a first
lateral face, a second lateral face opposite to the first
lateral face, a front face connected between the first
lateral face and the second lateral face, a rear face con-
nected between the first lateral face and the second lat-
eral face and opposite to the front face, and a bottom face
connected between the first lateral face, the second lat-
eral face, the front face and the rear face; and

a conductive unit including at least one first conductive
terminal and at least one second conductive terminal
separated from each other, wherein the at least one first
conductive terminal has a first embedded portion elec-
trically connected to the at least one positive portion of
the stacked-type capacitor and enclosed by the package
body and a first lateral exposed portion connected to the
first embedded portion, and the first lateral exposed por-
tion is exposed from the package body and extended
along the first lateral face and the bottom surface of the
package body, wherein the at least one second conduc-
tive terminal has a second embedded portion electrically
connected to the at least one negative portion of the
stacked-type capacitor and enclosed by the package
body, a second lateral exposed portion connected to the
second embedded portion, a second front exposed por-
tion connected to the second embedded portion, and a
second rear exposed portion connected to the second
embedded portion, the second lateral exposed portion is
exposed from the package body and extended along the
second lateral face and the bottom face of the package
body, the second front exposed portion is exposed from
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the package body and extended along the front face and
the bottom face of the package body, and the second rear
exposed portion is exposed from the package body and
extended along the rear face and the bottom face of the
package body.

2. The stacked-type solid electrolytic capacitor package
structure of claim 1, wherein the first lateral exposed portion
has a first lateral extending section bent downwardly from the
first embedded portion and extended along the first lateral
face of the package body and a first lateral soldering section
bent inwardly from the first lateral extending section and
extended along the bottom face of the package body, the
second lateral exposed portion has a second lateral extending
section bent downwardly from the second embedded portion
and extended along the second lateral face of the package
body and a second lateral soldering section bent inwardly
from the second lateral extending section and extended along
the bottom face of the package body, the second front exposed
portion has a second front extending section bent down-
wardly from the second embedded portion and extended
along the second front face of the package body and a second
front soldering section bent inwardly from the second front
extending section and extended along the bottom face of the
package body, and the second rear exposed portion has a
second rear extending section bent downwardly from the
second embedded portion and extended along the second rear
face of the package body and a second rear soldering section
bent inwardly from the second rear extending section and
extended along the bottom face of the package body.

3. The stacked-type solid electrolytic capacitor package
structure of claim 2, wherein the second front soldering sec-
tion and the second rear soldering section are disposed
between the first lateral soldering section and the second
lateral soldering section, and the second front soldering sec-
tion and the second rear soldering section are far away from
the first lateral soldering section and adjacent to the second
lateral soldering section.

4. The stacked-type solid electrolytic capacitor package
structure of claim 1, wherein each stacked-type capacitor
includes a valve metal foil, an oxide insulation layer enclos-
ing the valve metal foil, a conductive polymer layer covering
one part of the oxide insulation layer, a carbon glue layer
covering the conductive polymer layer, and a silver glue layer
covering the carbon glue layer, wherein the two negative
portions of the two adjacent stacked-type capacitors are
stacked on top of one another by conductive glue, and the two
positive portions of the two adjacent stacked-type capacitors
are stacked on top of one another by a soldering layer.

5. The stacked-type solid electrolytic capacitor package
structure of claim 4, wherein each stacked-type capacitor has
a surrounding insulating layer disposed on the outer surface
of the oxide insulation layer and around the outer surface of
the oxide insulation layer, and the lengths of the conductive
polymer layer, the carbon glue layer and the silver glue layer
of each stacked-type capacitor are limited by each corre-
sponding surrounding insulating layer.

6. The stacked-type solid electrolytic capacitor package
structure of claim 5, wherein the oxide insulation layer has a
surrounding region on the outer surface thereof, and the sur-
rounding insulating layer of each stacked-type capacitor is
surroundingly disposed on the surrounding region of each
corresponding oxide insulation layer and contacting an end of
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each corresponding conductive polymer layer, an end of each
corresponding carbon glue layer and an end of each corre-
sponding silver glue layer.

7. A method of manufacturing a stacked-type solid elec-
trolytic capacitor package structure having a plurality of
negative lead pins, comprising:

providing a plurality of stacked-type capacitors electrically

connected between at least one first conductive terminal
and at least one second conductive terminal, wherein
each stacked-type capacitor has at least one positive
portion and at least one negative portion, the at least one
first conductive terminal has a first embedded portion
electrically connected to the at least one positive portion
of the stacked-type capacitor and a first lateral exposed
portion connected to the first embedded portion, and the
at least one second conductive terminal has a second
embedded portion electrically connected to the at least
one negative portion of the stacked-type capacitor, a
second lateral exposed portion connected to the second
embedded portion, a second front exposed portion con-
nected to the second embedded portion, and a second
rear exposed portion connected to the second embedded
portion;

forming a package body to enclose the capacitor unit, the

first embedded portion of the at least one first conductive
terminal and the second embedded portion of the at least
one second conductive terminal, wherein the package
body has a first lateral face, a second lateral face opposite
to the first lateral face, a front face connected between
the first lateral face and the second lateral face, a rear
face connected between the first lateral face and the
second lateral face and opposite to the front face, and a
bottom face connected between the first lateral face, the
second lateral face, the front face and the rear face, and
the first lateral exposed portion, the second lateral
exposed portion, the second front exposed portion and
the second rear exposed portion are exposed from the
package body; and

bending the first lateral exposed portion, the second lateral

exposed portion, the second front exposed portion and
the second rear exposed portion, wherein the first lateral
exposed portion is extended along the first lateral face
and the bottom surface of the package body, the second
lateral exposed portion is extended along the second
lateral face and the bottom face of the package body, the
second front exposed portion is extended along the front
face and the bottom face of the package body, and the
second rear exposed portion is extended along the rear
face and the bottom face of the package body.

8. The method of claim 7, wherein the first lateral exposed
portion has a first lateral extending section bent downwardly
from the first embedded portion and extended along the first
lateral face of the package body and a first lateral soldering
section bent inwardly from the first lateral extending section
and extended along the bottom face of the package body, the
second lateral exposed portion has a second lateral extending
section bent downwardly from the second embedded portion
and extended along the second lateral face of the package
body and a second lateral soldering section bent inwardly
from the second lateral extending section and extended along
the bottom face of the package body, the second front exposed
portion has a second front extending section bent down-
wardly from the second embedded portion and extended
along the second front face of the package body and a second
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front soldering section bent inwardly from the second front
extending section and extended along the bottom face of the
package body, and the second rear exposed portion has a
second rear extending section bent downwardly from the
second embedded portion and extended along the second rear
face of the package body and a second rear soldering section
bent inwardly from the second rear extending section and
extended along the bottom face of the package body.

9. The method of claim 8, wherein the second front solder-
ing section and the second rear soldering section are disposed
between the first lateral soldering section and the second
lateral soldering section, and the second front soldering sec-
tion and the second rear soldering section are far away from
the first lateral soldering section and adjacent to the second
lateral soldering section.

10. The method of claim 7, wherein each stacked-type
capacitor includes a valve metal foil, an oxide insulation layer
enclosing the valve metal foil, a conductive polymer layer
covering one part of the oxide insulation layer, a carbon glue
layer covering the conductive polymer layer, and a silver glue
layer covering the carbon glue layer, wherein the two negative
portions of the two adjacent stacked-type capacitors are
stacked on top of one another by conductive glue, and the two
positive portions of the two adjacent stacked-type capacitors
are stacked on top of one another by a soldering layer,
wherein each stacked-type capacitor has a surrounding insu-
lating layer disposed on the outer surface of the oxide insu-
lation layer and around the outer surface of the oxide insula-
tion layer, and the lengths of the conductive polymer layer, the
carbon glue layer and the silver glue layer of each stacked-
type capacitor are limited by each corresponding surrounding
insulating layer, wherein the oxide insulation layer has a
surrounding region on the outer surface thereof, and the sur-
rounding insulating layer of each stacked-type capacitor is
surroundingly disposed on the surrounding region of each
corresponding oxide insulation layer and contacting an end of
each corresponding conductive polymer layer, an end of each
corresponding carbon glue layer and an end of each corre-
sponding silver glue layer.

11. A stacked-type solid electrolytic capacitor package
structure having a plurality of negative lead pins, comprising:

a capacitor unit including a plurality of first stacked-type
capacitors and a plurality of first stacked-type capaci-
tors, wherein the first stacked-type capacitors and the
second stacked-type capacitors are alternately stacked
on top of one another, each first stacked-type capacitor
has a first positive portion and a first negative portion,
and each second stacked-type capacitor has a second
positive portion and a second negative portion;

a package unit including a package body enclosing the
capacitor unit, wherein the package body has a first
lateral face, a second lateral face opposite to the first
lateral face, a front face connected between the first
lateral face and the second lateral face, a rear face con-
nected between the first lateral face and the second lat-
eral face and opposite to the front face, and a bottom face
connected between the first lateral face, the second lat-
eral face, the front face and the rear face; and

a conductive unit including at least one first conductive
terminal and at least one second conductive terminal
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separated from each other, wherein the at least one first
conductive terminal has a first embedded portion elec-
trically connected to the first positive portion and the
second positive portion and enclosed by the package
body and a first lateral exposed portion connected to the
first embedded portion, and the first lateral exposed por-
tion is exposed from the package body and extended
along the first lateral face and the bottom surface of the
package body, wherein the at least one second conduc-
tive terminal has a second embedded portion electrically
connected to the first negative portion and the second
negative portion and enclosed by the package body, a
second lateral exposed portion connected to the second
embedded portion, a second front exposed portion con-
nected to the second embedded portion, and a second
rear exposed portion connected to the second embedded
portion, the second lateral exposed portion is exposed
from the package body and extended along the second
lateral face and the bottom face of the package body, the
second front exposed portion is exposed from the pack-
age body and extended along the front face and the
bottom face of the package body, and the second rear
exposed portion is exposed from the package body and
extended along the rear face and the bottom face of the
package body.

12. The stacked-type solid electrolytic capacitor package
structure of claim 11, wherein the first positive portion has a
first positive pin extended outwardly along a first predeter-
mined direction, the first positive pins of the first positive
portions are alternately stacked on top of one another, the
second positive portion has a second positive pin extended
outwardly along a second predetermined direction, the sec-
ond positive pins of the second positive portions are alter-
nately stacked on top of one another and separated from the
first positive pins of the first positive portions, and the first
predetermined direction and the second predetermined direc-
tion are different direction.

13. The stacked-type solid electrolytic capacitor package
structure of claim 12, wherein the first negative portion has a
first negative pin extended outwardly along a third predeter-
mined direction, the first negative pins of the first negative
portions are alternately stacked on top of one another, the
second negative portion has a second negative pin extended
outwardly along a fourth predetermined direction, the second
negative pins of the second negative portions are alternately
stacked on top of one another and separated from the first
negative pins of the first negative portions, and the third
predetermined direction and the fourth predetermined direc-
tion are different direction.

14. The stacked-type solid electrolytic capacitor package
structure of claim 12, wherein the first negative portion has a
first negative pin extended outwardly along a third predeter-
mined direction, the second negative portion has a second
negative pin extended outwardly along a fourth predeter-
mined direction, the third predetermined direction and the
fourth predetermined direction are the same direction, and the
first negative pins and the second negative pins of the second
negative portions are alternately stacked on top of one
another.



