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(57) ABSTRACT

A stack package includes a first semiconductor chip first pads
and second pads disposed thereon and a second semiconduc-
tor chip having third pads and fourth pads electrically con-
nected with the second pads disposed thereon. Capacitors are
interposed between the first semiconductor chip and the sec-
ond semiconductor chip, and include first electrodes electri-
cally connected with the first pads to of the first semiconduc-
tor chip, second electrodes electrically connected with the
third pads of the second semiconductor chip, and dielectrics
interposed between the first electrodes and the second elec-
trodes.
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STACK PACKAGE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Korean
patent application number 10-2010-0010105 filed on Feb. 3,
2010, which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to a stack
package, to and more particularly, to a stack package in which
a capacitor is embedded to reduce power noise.

[0003] A semiconductor package having a semiconductor
chip capable of storing and/or processing a huge amount of
data within a short period has been developed.

[0004] Itis known that stack a package, in which a plurality
of semiconductor chips are stacked, increases data storage
capacity. Further, a stack package is known, in which a
memory semiconductor chip and a system semiconductor
chip are stacked to increase a data storage capacity and also to
improve a data processing speed.

[0005] Inordertomaintainadataprocessing speed ata high
level, itis necessary to minimize power noise that is generated
at an operating frequency of a semiconductor chip.

[0006] In general, reduction of power noise at a package
level is effectively accomplished by decreasing an inductance
component. One exemplary method of decreasing the induc-
tance component at the package level, includes a decoupling
capacitor disposed between a power pad and a ground pad.
[0007] Such a capacitor is often formed on the surface of a
semiconductor chip, or formed as an embedded capacitor,
which is embedded in a substrate.

[0008] Known methods of forming such a capacitor are
costly and are unreliable.

[0009] Further, according to the known methods, it is dif-
ficult to realize a capacitor having a large capacity, and there-
fore such capacitors have limitations in reducing power noise.
[0010] In addition, in the case of mounting the capacitor on
the substrate, a problem is caused in that the volume of a
package increases and a separate mounting process is needed.

BRIEF SUMMARY OF THE INVENTION

[0011] Embodiments of the present invention include a
stack package in which a capacitor for reducing power noise
is reliably embedded at a reduced cost.

[0012] Also, embodiments of the present invention include
a stack package which can realize a capacitor of a large
capacity.

[0013] Further, embodiments of the present invention
include a stack package which can prevent the volume of the
package from increasing and accomplish the simplification of
manufacturing processes.

[0014] Inone embodiment of the present invention, a stack
package comprises a first semiconductor chip having a first
surface on which first pads and second pads are disposed and
a second surface which faces away from the first surface; a
second semiconductor chip having a third surface which faces
the first surface of'the first semiconductor chip and on which
third pads and fourth pads electrically connected with the
second pads are disposed, and a fourth surface which faces
away from the third surface; and capacitors interposed
between the first semiconductor chip and the second semi-
conductor chip, and having first electrodes which are electri-
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cally connected with the first pads of the first semiconductor
chip, second electrodes which are electrically is connected
with the third pads of the second semiconductor chip, and
dielectrics which are interposed between the first electrodes
and the second electrodes.

[0015] The stack package may further comprise first con-
nection members electrically connecting the second pads of
the first semiconductor chip and the fourth pads of the second
semiconductor chip.

[0016] The first pads may comprise power pads and the
third pads may comprise ground pads, or the first pads may
comprise ground pads and the third pads may comprise power
pads.

[0017] The first electrodes of the capacitors may be electri-
cally connected with the first pads of the first semiconductor
chip by the medium of second connection members, and the
second electrodes of the capacitors may be electrically con-
nected with the third pads of the second semiconductor chip
by the medium of third connection members.

[0018] The first electrodes and the second electrodes of the
capacitors may be disposed to directly contact the first surface
of'the first semiconductor chip including the first pads and the
third surface of the second semiconductor chip including the
third pads, respectively.

[0019] The first electrodes and the second electrodes of the
capacitors may have a plate-like shape.

[0020] The first electrode of each capacitor may include a
first is plate part and a plurality of first projecting parts which
are formed on the first plate part to extend toward the second
electrode, and the second electrode of each capacitor may
include a second plate part and a plurality of second project-
ing parts which are formed on the second plate part to be
placed between the first projecting parts.

[0021] Each capacitor including the first electrode, the sec-
ond electrode and the dielectric may have an area that is less
than that of each of the first and second semiconductor chips.
[0022] The dielectrics of the capacitors may be disposed
only between the first electrodes and the second electrodes.
[0023] The dielectrics of the capacitors may be disposed in
a space between the first semiconductor chip and the second
semiconductor chip, including spaces between the first elec-
trodes and the second electrodes.

[0024] Each of the capacitors may have an area that is the
same as that of each of the first and second semiconductor
chips and may be defined with an opening through which a
connection part between the second pad of the first semicon-
ductor chip and the fourth pad of the second semiconductor
chip passes.

[0025] The stack package may further comprise first redis-
tribution lines disposed on the third surface of the second
semiconductor chip such that one ends thereof are electrically
connected with the third pads and the other ends thereof
extend to a first edge of the third surface; and second redis-
tribution lines disposed on the third is surface of the second
semiconductor chip such that one ends thereof are electrically
connected with the fourth pads and the other ends thereof
extend to a second edge of the third surface which is opposite
the first edge.

[0026] The stack package may further comprise a substrate
having a fifth surface to which the fourth surface of the second
semiconductor chip is attached and on which first connection
pads connected with the first redistribution lines and second
connection pads connected with the second redistribution
lines are disposed, and a sixth surface which faces away from
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the fifth surface and on which third connection pads are
disposed; connection members connecting the other ends of
the first redistribution lines with the first connection pads and
the other ends of the second redistribution lines with the
second connection pads; an encapsulant sealing the fifth sur-
face of the substrate including the first and second semicon-
ductor chips and the connection members; and external
mounting members attached to the third connection members
of the substrate.

[0027] The stack package may further comprise through-
electrodes formed in the second semiconductor chip to pass
through the third and fourth surfaces of the second semicon-
ductor chip, and connected with the third pads and the fourth
pads.

[0028] The stack package may further comprise a substrate
having a fifth surface to which the fourth surface ofthe second
is semiconductor chip is attached and on which first connec-
tion pads and second connection pads connected with the
through-electrodes are disposed, and a sixth surface which
faces away from the fitth surface and on which third connec-
tion pads are disposed; an encapsulant sealing the fifth surface
of' the substrate including the first and second semiconductor
chips; and external mounting members attached to the third
connection pads of the substrate.

[0029] According to another embodiment of the present
invention, a stack package comprises a first semiconductor
chip having a first surface on which first pads and second pads
are disposed and a second surface which faces away from the
first surface; a second semiconductor chip having a third
surface which faces the first surface of the first semiconductor
chip and on which third pads and fourth pads electrically
connected with the second pads are disposed, and a fourth
surface which faces away from the third surface; connection
members electrically connecting the first pads with the third
pads and the second pads with the fourth pads; a substrate
having a fifth surface to which the fourth surface ofthe second
semiconductor chip is attached and on which first connection
pads and second connection pads are disposed, and a sixth
surface which faces away from the fifth surface and on which
third connection pads are disposed; capacitors having first
electrodes which are electrically connected with the third
pads, second electrodes which are connected with the first
connection pads, and dielectrics interposed between the first
electrodes and second electrodes; and connection members
connecting the fourth pads of the second semiconductor chip
with the second connection pads of the substrate.

[0030] The stack package may further comprise first redis-
tribution lines disposed on the third surface of the second
semiconductor chip such that one ends thereof are electrically
connected with the third pads and the other ends thereof
extend to a first edge of the third surface, to be connected with
the first electrodes of the capacitors; and second redistribu-
tion lines disposed on the third surface of the second semi-
conductor chip such that one ends thereof are electrically
connected with the fourth pads and the other ends thereof
extend to a second edge of the third surface which is opposite
the first edge, to be connected with the second connection
pads of the substrate.

[0031] The stack package may further comprise an encap-
sulant sealing the fifth surface of the substrate including the
first and second semiconductor chips and the capacitors; and
external mounting members attached to the third connection
members of the substrate.
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[0032] According to another embodiment of the present
invention, a stack package comprises a first semiconductor
chip having a first surface on which first pads and second pads
are disposed and a second surface which faces away from the
first surface; a second is semiconductor chip having a third
surface which faces the first surface of the first semiconductor
chip and on which third pads and fourth pads electrically
connected with the second pads are disposed, and a fourth
surface which faces away from the third surface; first redis-
tribution lines disposed on the third surface of the second
semiconductor chip, and having one ends which are con-
nected with the first pads and the third pads and the other ends
which extend to a first side surface meeting the third surface;
second redistribution lines disposed on the third surface of the
second semiconductor chip, and having one ends which are
connected with the second pads and the fourth pads and the
other ends which extend to a second side surface facing away
from the first side surface; a substrate having a fifth surface to
which the fourth surface of the second semiconductor chip is
attached and on which first connection pads and second con-
nection pads are disposed, and a sixth surface which faces
away from the fifth surface and on which third connection
pads are disposed; capacitors having first electrodes which
are connected with the other ends of the first redistribution
lines extending to the first side surface of the second semi-
conductor chip, second electrodes which are connected with
the first connection pads, and dielectrics which are interposed
between the first electrodes and the second electrodes; and
connection members connecting the other ends of the second
redistribution lines and the second connection pads of the
substrate.

[0033] The first and second redistribution lines may
directly contact the first and third pads and the second and
fourth pads, and may be electrically insulated from the first
and second semiconductor chips.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIGS. 1 and 2 are cross-sectional views showing a
stack package in accordance with an embodiment of the
present invention.

[0035] FIGS. 3 through 7 are cross-sectional views show-
ing a capacitor of the stack package in accordance with an
embodiment of the present invention.

[0036] FIG. 8 is a cross-sectional view showing a stack
package in accordance with an embodiment of the present
invention.

[0037] FIG. 9 is a cross-sectional view showing a stack
package in accordance with an embodiment of the present
invention.

[0038] FIG. 10 is a cross-sectional view showing a stack
package in accordance with an embodiment of the present
invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0039] In the present invention, when realizing a stack
package of a chip-on-chip structure, power pads and ground
pads of an upper semiconductor chip and a lower semicon-
ductor chip are connected by capacitors.

[0040] Therefore, according to embodiments of the present
invention, even though the capacitors are embedded, the
capacitors can be relatively simply formed, costs can be
saved, and reliability can be secured.



US 2011/0186978 Al

[0041] Also, in the present invention, by freely adjusting
the area of the electrodes of the capacitors, capacitors of a
large capacity advantageous to the reduction of power noise
can be easily realized.

[0042] Further, in the present invention, because the capaci-
tors are disposed between the upper semiconductor chip and
the lower semiconductor chip, the volume of the entire stack
package is not unnecessarily increased.

[0043] Hereafter, specific embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0044] Itistobeunderstood herein that the drawings are not
necessarily to scale and in some instances proportions may
have been exaggerated in order to more clearly depict certain
features of the invention.

[0045] FIGS. 1 and 2 are cross-sectional views showing a
stack package in accordance with an embodiment of the
present invention.

[0046] Referring to FIG. 1, a stack package 100 in accor-
dance with an embodiment of the present invention includes
a first semiconductor chip 110, a second semiconductor chip
120, and capacitors 130 connected to the first semiconductor
chip 110 and the second semiconductor chip 120.

[0047] The first semiconductor chip 110 has a first surface
S1 on which first pads 112 and second pads 114 are disposed
and a second surface S2 which faces away from the first
surface S1. The second semiconductor chip 120 has a third
surface S3 on which third pads 122 and fourth pads 124 are
disposed and a fourth surface S4 which faces away from the
third surface S3. As shown in FIG. 1, the first semiconductor
chip 110 and the second semiconductor chip 120 are oppo-
sitely positioned. That s, for example, the first semiconductor
chip 110 is positioned above the second semiconductor chip
120, and the first surface S1 of the first semiconductor 110
faces the third surface S3 of the second semiconductor chip
120.

[0048] For example, the first pads 112 of the first semicon-
ductor chip 110 are power pads, and the third pads 122 of the
second semiconductor chip 120, which correspond to the first
pads 112 of the first semiconductor chip 110, are ground pads.
Alternatively, the first pads 112 of the first semiconductor
chip 110 may be ground pads, and the third pads 122 of the
second semiconductor chip 120, which correspond to the first
pads 112 of the first semiconductor chip 110, may be power
pads. Both the second pads 114 of the first semiconductor
chip 110 and the fourth pads 124 ofthe second semiconductor
chip 120 are signal pads.

[0049] It should be understood, that while not shown in a
drawing, each of the first semiconductor chip 110 and the
second is semiconductor chip 120 has therein a circuit unit,
which includes a data storage section for storing data and a
data processing section for processing data.

[0050] The third pads 122 of the second semiconductor
chip 120 can be disposed at positions which face the first pads
112 ofthe first semiconductor chip 110 as shown in FIG. 1. Of
course, while not shown in a drawing, it is conceivable that the
third pads 122 of the second semiconductor chip 120 can be
disposed at positions which do not face the first pads 112 of
the first semiconductor chip 110.

[0051] The second pads 114 of'the first semiconductor chip
110 and the corresponding fourth pads 124 of the second
semiconductor chip 120 are electrically connected with each
other through first connection members 142. The first con-
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nection members 142 may comprise an electrically conduc-
tive material, for example, solders or bumps.

[0052] Each capacitor 130 includes a first electrode 132
electrically connected with the first pad 112 of the first semi-
conductor chip 110, a second electrode 134 electrically con-
nected with the third pad 122 of the second semiconductor
chip 120, and a dielectric 136 interposed between the first
electrode 132 and the second electrode 134.

[0053] Thefirst electrode 132 is electrically connected with
the first pad 112 of the first semiconductor chip 110 through
a second is connection member 144, and the second electrode
134 is electrically connected with the third pad 122 of the
second semiconductor chip 120 through a third connection
member 146. The second and third connection members 144
and 146 may comprise an electrically conductive material, for
example solders or bumps.

[0054] In the embodiment, a surface of the capacitor 130
has an area that is less than an area ofthe surfaces S1, S3 of the
first and second semiconductor chips 110 and 120, respec-
tively.

[0055] However, as shown in FIG. 3, a surface of the
capacitor 130 can have an area as great as the area of each of
the surfaces S1, S3 first and second semiconductor chips 110
and 120, respectively, in order to secure an increased capacity.
In this case as shown in FIG. 3, the capacitor 130 has an
opening v through which a connection part between the sec-
ond pad 114 of the first semiconductor chip 110 and the fourth
pad 124 of the second semiconductor chip 120 passes. In
detail, the first electrode 132, the second electrode 134 and the
dielectric 136 of the capacitor 130 are formed so as to have
defined therein the opening v through which the first connec-
tion member 142 connecting the second pad 114 of the first
semiconductor chip 110 and the fourth pad 124 of the second
semiconductor chip 120 passes.

[0056] In the embodiment shown in FIG. 3, the first elec-
trode 132 and the second electrode 134 of the capacitor 130
are connected with the first pad 112 of the first semiconductor
chip 110 and the third pad 122 of the second semiconductor
chip 120 through the second connection member 144 and the
third connection member 146, respectively.

[0057] As shown in FIG. 4, the first electrode 132 and the
second electrode 134 of the capacitor 130 can be formed so as
to directly contact the first surface S1 of'the first semiconduc-
tor chip 110 including the first pad 112 and the third surface
S3 of the second semiconductor chip 120 including the third
pad 122, respectively.

[0058] As shown in FIG. 4, a surface of the capacitor 130,
which includes the first electrode 132 and the second elec-
trode 134 formed to directly contact the first surface S1 of'the
first semiconductor chip 110 and the third surface S3 of the
second semiconductor chip 120, can have an area that is less
than the area of surfaces S1 and S3 of the first and second
semiconductor chips 110 and 120, respectively, as shown in
FIG. 4, or can have an area that is the same as the area of the
surfaces S1 and S3 of the first and second semiconductor
chips 110 and 120, respectively, as shown in FIG. 5, in order
to secure an increased capacity. In the latter case as shown in
FIG. 5, the capacitor 130 has an opening v through which the
first connection member 142 connecting the second pad 114
of'the first semiconductor chip 110 and the fourth pad 124 of
the second semiconductor chip 120 passes.
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[0059] In addition, in the embodiment, each of the first
electrode 132 and the second electrode 134 of the capacitor
130 is formed to have a plate-like shape as shown in FIGS. 1
through 5.

[0060] As shown in FIG. 6, in order to secure an increased
capacity, the first electrode 132 can be formed to have a first
plate part 132a and a plurality of first projecting parts 1326
formed on the first plate part 132a so as to project toward the
second electrode 134, and the second electrode 134 can be
formed to have a second plate part 134a and a plurality of
second projecting parts 1345 formed on the second plate part
134a so as to be respectively placed between the first project-
ing parts 13264.

[0061] A surface of the capacitor 130, which includes the
first electrode 132 having the first plate part 1324 and the first
projecting parts 1325 and the second electrode 134 having the
second plate part 134a and the second projecting parts 1345,
can be formed to have an area that is less than the area of each
ofthe surfaces S1 and S3 of the first and second semiconduc-
tor chips 110 and 120, respectively, as shown in FIG. 6, or can
be formed to have an area that is the same as the area of each
ofthe surfaces S1 and S3 of the first and second semiconduc-
tor chips 110 and 120, as shown in FIG. 7. In the latter case,
the capacitor 130 has an opening v through which the first
connection member 142 connecting the second pad 114 ofthe
first semiconductor chip 110 and the fourth pad 124 of the
second semiconductor chip 120 passes.

[0062] Inthe case of the stack package structures shown in
FIGS. 6 and 7, the space between the first semiconductor chip
110 and the second semiconductor chip 120 is filled with the
dielectric 136 of the capacitor 130, therefore it is not neces-
sary to fill a separate underfill in the space between the first
semiconductor chip 110 and the second semiconductor chip
120, and an underfill omission effect can be achieved.
[0063] In addition, while it is illustrated and described in
the embodiment that the third pads 122 of the second semi-
conductor chip 120 are disposed on the third surface S3 of the
second semiconductor chip 120 in such a way as to respec-
tively face the first pads 112 of the first semiconductor chip
110, it is conceivable that the third pads 122 of the second
semiconductor chip 120 can be disposed on the third surface
S3 of the second semiconductor chip 120 at positions which
do not face the first pads 112 of the first semiconductor chip
110. In this case, it can be understood that the shape of the
capacitors 130 is changed accordingly.

[0064] Referring to FIG. 2, the stack package 100 can
include first redistribution lines 126 and second redistribution
lines 128 which are formed on the third surface S3 of the
second semiconductor chip 120. Each first redistribution line
126 is disposed on the third surface S3 of the second semi-
conductor chip 120 such that one end thereof is electrically
connected with the third pad 122 and the second end thereof
extends to an edge of the third surface S3. Each second
redistribution line 128 is disposed on the third surface S3 of
the second semiconductor chip 120 such that one end thereof
is electrically connected with the fourth pad 124 and the
second end thereof extends to a second edge of the third
surface S3 which is opposite the first edge. The first and
second redistribution lines 126 and 128 facilitate easy elec-
trical connection with a substrate, which will be described
below.

[0065] The stack package 100 as shown in FIG. 2, can
further includes a substrate 160 having an upper surface on
which the second semiconductor chip 120 is attached, con-
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nection members 172 and 174 which connect the redistribu-
tion lines 126 and 128 with the substrate 160, and an encap-
sulant 180 sealing the first and second semiconductor chips
110 and 120 and the connection members 172 and 174, and
external mounting members 190 which are attached to the
substrate 160.

[0066] The substrate 160 has a fifth surface S5 to which the
fourth surface S4 of the second semiconductor chip 120 is
attached and on which first connection pads 162 and second
connection pads 164 are disposed, and a sixth surface S6
which faces away from the fifth surface S5 and on which third
connection pads 166 are disposed. For example, the substrate
160 may comprise a printed circuit board.

[0067] The first connection pads 162 are disposed on por-
tions of the fifth surface S5 of the substrate 160 which are
adjacent to the second of the first redistribution lines 126, and
are electrically connected with the first redistribution lines
126 through the first connection members 172. The second
connection pads 164 are disposed on portions of the fifth
surface S5 of the substrate 160 which at the second ends of the
second redistribution lines 128, and are electrically connected
with the second redistribution lines 128 through the second
connection members 174.

[0068] The first connection members 172 and the second
connection members 174 preferably comprise conductive
wires, or may comprise a conductive ink or a pattern film. The
encapsulant 180 preferably comprises an epoxy molding
compound (EMC), or may comprise other insulation materi-
als. The external mounting members 190 preferably comprise
solder balls, or may comprise conductive pins or a solder
paste.

[0069] Since the stack package according to an embodi-
ment has a structure in which the capacitors are connected to
the power pads of the first semiconductor chip and the
grounds pads of the second semiconductor chip, the capaci-
tors are can be easily formed, and the reliability of the capaci-
tors can be improved.

[0070] Also, since the stack package has a structure in
which the capacitors are disposed between the first semicon-
ductor chip and the second semiconductor chip, the volume of
the package is not unnecessarily increased, and a separate
process for mounting capacitors is not needed.

[0071] Further, the capacitors can have a large capacity
since sectional shape of the capacitor electrodes can be
optionally changed as described above, and accordingly,
power noise reducing effect can be improved.

[0072] FIG. 8 is a cross-sectional view showing an exem-
plary stack package. The same reference numerals will be
used to refer to the same component elements as those shown
in FIG. 2, and the detailed descriptions of the same compo-
nent elements will be omitted herein.

[0073] Referring to FIG. 8, a stack package 200 includes
first and second through-electrodes 152 and 154 formed
within a second semiconductor chip 120. The first and second
through-electrodes 152 and 154 are formed so as to pass
through a third surface S3 and a fourth surface S4 of the
second semiconductor chip 120 and be connected with third
pads 122 and fourth pads 124, respectively. Preferably, the
first and second through-electrodes 152 and 154 are electri-
cally insulated from the body of the second semiconductor
chip 120.

[0074] The stack package 200 as shown in FIG. 8 further
includes a substrate 160 and connection members 162 and
164. The positions of the connection members 162 and 164
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are changed when compared to those of the first embodiment.
The substrate 160 may comprise a printed circuit board. The
substrate 160 has a fifth surface S5 to which the fourth surface
S4 of the second semiconductor chip 120 is attached and on
which first connection pads 162 and second connection pads
164 are disposed, and a sixth surface S6 which faces away
from the fifth surface S5 and on which third connection pads
166 are disposed. The first connection pads 162 and the sec-
ond connection pads 164 are respectively connected with the
first through-electrodes 152 and the second through-elec-
trodes 154, as will be described below in detail.

[0075] The stack package 200 as shown in FIG. 8 further
includes an encapsulant 180 sealing the fifth surface S5 of the
substrate 160 and the first and second semiconductor chip 110
and 120, and includes external mounting members 190,
which are attached to the third connection pads 166 of the
substrate 160. The external mounting members 190 prefer-
ably comprise solder balls, or may comprise conductive pins
or a solder paste.

[0076] The stack package 200 as shown in FIG. 8 further
includes capacitors 130 constructed so as to be connected
with the first and second semiconductor chips 110 and 120.
Each capacitor 130 includes a first electrode 132 electrically
connected with each first pad 112 of the first semiconductor
chip 110 through a second connection member 144, a second
electrode 134 electrically connected with each third pad 122
of the second semiconductor chip 120 through a third con-
nection member 146, and a dielectric 136 interposed between
the first electrode 132 and the second electrode 134.

[0077] While it is shown FIG. 8 in that a surface of the
capacitor 130 has an area that is less than the area of each of
the surfaces S1 and S3 of the first and second semiconductor
chips 110 and 120, respectively, it can be envisaged that a
surface of the capacitor 130 can have an area that is the same
as the area of each of the surfaces S1 and S3 of the first and
second semiconductor chips 110 and 120, respectively, as
shown in FIG. 3, so as to secure a large capacity. In this case,
the capacitor 130 has an opening v through which the first
connection member 142 connecting the second pad 114 ofthe
first semiconductor chip 110 and the fourth pad 124 of the
second semiconductor chip 120 passes.

[0078] Also, while it is shown in FIG. 8 that the first and
second electrodes 132 and 134 of the capacitor 130 are
formed to be respectively connected with the first pad 112 of
the first semiconductor chip 110 and the third pad 122 of the
second semiconductor chip 120 through the second and third
connection members 144 and 146, it can be contemplated that
the first electrode 132 and the second electrode 134 of the
capacitor 130 can be formed in such a way as to directly
contact the first surface S1 of the first semiconductor chip 110
including the first pad 112 and the third surface S3 of the
second semiconductor chip 120 including the third pad 122,
respectively, as shown in FIGS. 4 and 5.

[0079] Moreover, whileitis shownin FIG. 8 that each of the
first and second electrodes 132 and 134 of the capacitor 130
has a plate-like shape, it is conceivable that the first electrode
132 can be formed to have a first plate part and first projecting
parts and the second electrode 134 can be formed to have a
second plate part and second projecting parts as shown in
FIGS. 6 and 7, in order to secure a large capacity.

[0080] Here, the capacitor 130, which includes the first
electrode 132 having the first plate part and the first projecting
parts, the second electrode 134 having the second plate part
and the second projecting parts, and the dielectric 136 inter-
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posed between the first electrode 132 and the second elec-
trode 134, can be formed such that an area of a surface of the
capacitor 130 is less than that of each of the surfaces S1 and
S3 of the first and second semiconductor chips 110 and 120,
respectively, as shown in FIG. 6, or can be formed such that an
area of a surface of the capacitor 130 is the same as that of
each of the first and second semiconductor chips 110 and 120,
as shown in FIG. 7.

[0081] FIG. 9 is a cross-sectional view showing an exem-
plary stack package. The same reference numerals will be
used to refer to the same component elements as those shown
in FIG. 2, and the detailed descriptions of the same compo-
nent elements will be omitted herein.

[0082] Referring to FIG. 9, a stack package 300 includes
capacitors 130 which are formed between a second semicon-
ductor chip 120 and a substrate 160. In detail, each capacitor
130 includes afirst electrode 132 which is connected to a third
pad 122 of a second semiconductor chip 120, a second elec-
trode 134 which is connected to a first connection pad 162 of
a substrate 160, and a dielectric 136 which is interposed
between the first electrode 132 and the second electrode 134.
[0083] The first electrode 132 is connected with the second
of a first redistribution line 126 formed on a third surface S3
of the second semiconductor chip 120, where one end of the
first redistribution line 126 is connected with the third pad 122
and the second end extending to the first edge of the third
surface S3. Therefore, it can be understood that the first
electrode 132 is electrically connected with the third pad 122
of'the second semiconductor chip 120 through the first redis-
tribution line 126.

[0084] The dielectric 136 of the capacitor 130 is not limited
to the shape as shown in FIG. 8 and can be formed to have
various shapes according to different manufacturing pro-
cesses.

[0085] Inthe stack package 300, a second pad 114 disposed
on a first surface S1 of a first semiconductor chip 110 and a
fourth pad 124 disposed on the third surface S3 of the second
semiconductor chip 120 are electrically connected with each
other through a first connection member 142, and a first pad
112 disposed on the first surface S1 of the first semiconductor
chip 110 and the third pad 122 disposed on the third surface
S3 of the second semiconductor chip 120 are electrically
connected with each other through a fourth connection mem-
ber 148. The first and fourth connection members 142 and
148 may comprise, for example, a conductive material such
as solders or bumps.

[0086] In the stack package 300, a second redistribution
line 128 is formed on the third surface S3 of the second
semiconductor chip 120 such that one end thereof is electri-
cally connected with the fourth pad 124 and a second end
extends to the second edge of the third surface S3 which is
opposite the first edge. The second of the second redistribu-
tion line 128 is connected with a second connection pad 164
which is disposed on a fifth surface S5 of the substrate 160,
through a connection member 176.

[0087] Further, in the stack package 300, the fifth surface
S5 of the substrate 160, the first and second semiconductor
chips 110 and 120, and the capacitors 130 are sealed by an
encapsulant 180 such as an EMC. External mounting mem-
bers 190 such as solder balls are attached to third connection
pads 166 disposed on a sixth surface S6 of the substrate 160
facing away from the fifth surface S5.

[0088] FIG. 10 is a cross-sectional view illustrating an
exemplary stack package. The same reference numerals will
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be used to refer to the same component elements as those
shown in FIG. 2, and the detailed descriptions of the same
component elements will be omitted herein.

[0089] Referring to FIG. 10, a stack package 400 includes
first and second semiconductor chips 110 and 120 which are
oppositely positioned, a substrate 160 to which a fourth sur-
face S4 of the second semiconductor chip 120 is attached, and
capacitors 130 which are formed between the second semi-
conductor chip 120 and the substrate 160.

[0090] The stack package 400 further includes first redis-
tribution lines 126 and second redistribution lines 128 which
are interposed between the first semiconductor chip 110 and
the second semiconductor chip 120.

[0091] Each first redistribution line 126 is formed on a third
surface S3 of the second semiconductor chip 120 such that a
first end thereof is connected with a first pad 112 of the first
semiconductor chip 110 and a third pad 122 of the second
semiconductor chip 120 and a second end thereof extends to
afirst side surface adjoining the third surface S3. Each second
redistribution line 128 is formed on the third surface S3 of the
second semiconductor chip 120 such that a first end thereofis
connected with a second pad 114 of the first semiconductor
chip 110 and a fourth pad 124 of the second semiconductor
chip 120 and a second end thereof extends to a second side
surface adjoining the third surface S3 and facing away from
the first side surface. The first and second redistribution lines
126 and 128 are disposed to directly contact both a first
surface S1 of'the first semiconductor chip 110, including first
pads 112, and the third surface S3 of the second semiconduc-
tor chip 120, including third pads 122, and the first surface S1
of the first semiconductor chip 110, including second pads
114, and the third surface S3 of the second semiconductor
chip 120, including fourth pads 124, respectively. The first
and second redistribution lines 126 and 128 are electrically
insulated from the bodies of the first and second semiconduc-
tor chips 110 and 120.

[0092] The substrate 160 has a fifth surface S5 to which the
fourth surface S4 of the second semiconductor chip 120 is
attached and on which first and second connection pads 162
and 164 are disposed, and a sixth surface S6 facing away from
the fifth surface S5 on which third connection pads 166 are
disposed. The first connection pads 162 are disposed on por-
tions of'the fifth surface S5 of the substrate 160 adjacent to the
first side surface of the second semiconductor chip 120, and
the second connection pads 164 are disposed on portions of
the fifth surface S5 of the substrate 160 adjacent to the second
side surface of the second semiconductor chip 120.

[0093] Each capacitor 130 includes a first electrode 132
connected with the third pad 122 of the second semiconductor
chip 120, a second electrode 134 connected with the first
connection pad 162 of the substrate 160, and a dielectric 136
interposed between the first electrode 132 and the second
electrode 134. In detail, the first electrode 132 is formed to be
connected with the second end of the first redistribution line
126 which has the first end thereof connected with the third
pad 122 of the second semiconductor chip 120 and the second
end thereof disposed on the first side surface of the second
semiconductor chip 120. Therefore, it can be understood that
the first electrode 132 is electrically connected with the third
pad 122 of the second semiconductor chip 120 through the
first redistribution line 126.

[0094] The dielectric 136 of the capacitor 130 can be
formed to have various shapes in addition to the shape shown
in the drawing.
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[0095] The stack package 400 further includes connection
members 178 connecting the second ends of the second redis-
tribution lines 128 disposed on the second side surface with
second connection pads 164 of the substrate 160, external
mounting members 190 attached to third connection pads 166
disposed on the sixth surface S6 of the substrate 160, and an
encapsulant 180 sealing the fifth surface S5 of the substrate
160, the first and second semiconductor chips 110 and 120,
and the capacitors 130. The connection members 178 can
comprise a conductive material such as solders, and the
encapsulant 180 can comprise, for example, an EMC. The
external mounting members 190 preferably comprise solder
balls, or can comprise conductive pins or a solder paste.
[0096] In the stack package 400, in the case where the first
connection pads 162 ofthe substrate 160, to which the second
is electrodes 134 of the capacitors 130 are connected, com-
prise power pads, the first and third pads 112 and 122 of the
first and second semiconductor chips 110 and 120, which are
connected to the first electrodes 132 of the capacitors 130
through the first redistribution lines 126, comprise power
pads. Alternatively, in the case where the first connection pads
162 of the substrate 160, to which the second electrodes 134
of the capacitors 130 are connected, comprise ground pads,
the first and third pads 112 and 122 of the first and second
semiconductor chips 110 and 120, which are connected to the
first electrodes 132 of the capacitors 130 through the first
redistribution lines 126, comprise ground pads.

[0097] As is apparent from the above description, the stack
package according to the present invention provides advan-
tages in that, since the stack package has a structure in which
decoupling capacitors are disposed between power pads and
ground pads at a package level, power noise can be effectively
reduced through the reduction of an inductance component,
and accordingly, a desired data processing speed can be main-
tained.

[0098] Although specific embodiments of the present
invention to have been described for illustrative purposes,
those skilled in the art will appreciate that various modifica-
tions, additions and substitutions are possible, without
departing from the scope and the spirit of the invention as
disclosed in the accompanying claims.

What is claimed is:

1. A stack package comprising:

a first semiconductor chip including a first surface having
first pads and second pads disposed thereon, and a sec-
ond surface facing away from the first surface;

a second semiconductor chip including a third surface hav-
ing third pads and fourth pads disposed thereon, and a
fourth surface facing away from the third surface,
wherein the third surface of the second semiconductor
chip faces the first surface of the first semiconductor chip
and the fourth pads are electrically connected with the
second pads; and

capacitors interposed between the first semiconductor chip
and the second semiconductor chip, and having first
electrodes electrically connected with the first pads of
the first semiconductor chip, second electrodes electri-
cally connected with the third pads of the second semi-
conductor chip, and dielectrics interposed between the
first electrodes and the second electrodes.

2. The stack package according to claim 1, further com-

prising:
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first connection members electrically connecting the sec-
ond pads of the first semiconductor chip and the fourth
pads of the second semiconductor chip.

3. The stack package according to claim 1, wherein the first
pads comprise power pads and the third pads comprise
ground pads, or the first pads comprise ground pads and the
third pads comprise power pads.

4. The stack package according to claim 1, wherein the first
electrodes of the capacitors are electrically connected with
the first pads of the first semiconductor chip through second
connection members, and the second electrodes of the capaci-
tors are electrically connected with the third pads of the
second semiconductor chip through third connection mem-
bers.

5. The stack package according to claim 1, wherein the first
electrodes and the second electrodes of the capacitors directly
contact the first surface of the first semiconductor chip having
the first pads disposed thereon and the third surface of the
second semiconductor chip having the third pads disposed
thereon, respectively.

6. The stack package according to claim 1, wherein the first
electrodes and the second electrodes of the capacitors have a
shape of a plate.

7. The stack package according to claim 1, wherein the first
electrode of each capacitor includes a first plate part having a
plurality of first projecting parts formed thereon extending
toward the second electrode, and the second electrode of each
capacitor includes a second plate part having a plurality of
second projecting parts formed thereon so as to extend toward
the first electrode between the first projecting parts.

8. The stack package according to claim 1, wherein an area
of'a surface of each capacitoris less than an area of each of the
first surface of the first semiconductor chip and an area of the
third surface of the second semiconductor chip.

9. The stack package according to claim 8, wherein the
dielectrics of the capacitors are disposed only between the
first electrodes and the second electrodes.

10. The stack package according to claim 8, wherein the
dielectrics of the capacitors are disposed in a space between
the first semiconductor chip and the second semiconductor
chip, including spaces between the first electrodes and the
second electrodes.

11. The stack package according to claim 1, wherein an
area of a surface of each of the capacitors is the substantially
equal to an area of each of the first surface of the first semi-
conductor chip and an area of the third surface of the second
semiconductor chips, and an opening is defined in each of the
capacitors through which a connection part connecting the
second pad of the first semiconductor chip and the fourth pad
of the second semiconductor chip passes.

12. The stack package according to claim 1, further com-
prising:

first redistribution lines disposed on the third surface of the

second semiconductor chip including first ends electri-
cally connected with the third pads and second ends
extending to an edge of the third surface; and

second redistribution lines disposed on the third surface of

the second semiconductor chip including first ends elec-
trically connected with the fourth pads and the second
ends extending to a second edge of the third surface
opposite the first edge.

13. The stack package according to claim 12, further com-
prising:
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a substrate having a fifth surface attached to the fourth
surface of the second semiconductor chip and having
disposed thereon first connection pads connected with
the first redistribution lines and second connection pads
connected with the second redistribution lines, and a
sixth surface facing away from the fifth surface and
having third connection pads disposed thereon;

connection members connecting the second ends of the
first redistribution lines with the first connection pads
and the second ends of the second redistribution lines
with the second connection pads;

an encapsulant sealing the fifth surface of the substrate, the
first and second semiconductor chips, and the connec-
tion members; and

external mounting members attached to the third connec-
tion members of the substrate.

14. The stack package according to claim 1, further com-

prising:

through-electrodes formed in the second semiconductor
chip passing through the third and fourth surfaces of the
second semiconductor chip, and connected with the
third pads and the fourth pads.

15. The stack package according to claim 14, further com-

prising:

a substrate having a fifth surface attached to the fourth
surface of the second semiconductor chip and having
disposed thereon first connection pads and second con-
nection pads connected with the through-electrodes, and
a sixth surface facing away from the fifth surface having
third connection pads disposed thereon;

an encapsulant sealing the fifth surface of the substrate and
the first and second semiconductor chips; and

external mounting members attached to the third connec-
tion pads of the substrate.

16. A stack package comprising:

a first semiconductor chip including a first surface having
first pads and second pads disposed thereon, and a sec-
ond surface facing away from the first surface;

a second semiconductor chip including a third surface hav-
ing third pads and fourth pads disposed thereon, and a
fourth surface which facing away from the third surface,
wherein the third surface of the second semiconductor
chip faces the first surface of the first semiconductor chip
and the fourth pads are electrically connected with the
second pads;

connection members electrically connecting the first pads
with the third pads and the second pads with the fourth
pads;

a substrate including a fifth surface attached to the fourth
surface of the second semiconductor chip and having
disposed thereon first connection pads and second con-
nection pads, and a sixth surface facing away from the
fifth surface and having third connection pads disposed
thereon;

capacitors including first electrodes electrically connected
with the third pads, second electrodes electrically con-
nected with the first connection pads, and dielectrics
interposed between the first electrodes and second elec-
trodes; and

connection members connecting the fourth pads of the
second semiconductor chip with the second connection
pads of the substrate.

17. The stack package according to claim 16, further com-

prising:
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first redistribution lines disposed on the third surface of the
second semiconductor chip having first ends electrically
connected with the third pads and second ends extending
to a first edge of the third surface electrically connected
with the first electrodes of the capacitors; and

second redistribution lines disposed on the third surface of
the second semiconductor chip having first ends electri-
cally connected with the fourth pads and second ends
extending to a second edge of the third surface opposite
the first edge, the second ends electrically connected
with the second connection pads of the substrate.

18. The stack package according to claim 16, further com-

prising:

an encapsulant sealing the fifth surface of the substrate, the
first and second semiconductor chips, and the capaci-
tors; and

external mounting members attached to the third connec-
tion members of the substrate.

19. A stack package comprising:

a first semiconductor chip including a first surface having
first pads and second pads disposed thereon, and a sec-
ond surface facing away from the first surface;

a second semiconductor chip including a third surface hav-
ing third pads and fourth pads disposed thereon, and a
fourth surface which facing away from the third surface,
wherein the third surface of the second semiconductor
chip faces the first surface of the first semiconductor chip
and the fourth pads are electrically connected with the
second pads;

first redistribution lines disposed on the third surface of the
second semiconductor chip having first ends connected
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with the first pads and the third pads, and second ends
extending to a first side surface adjoining the third sur-
face;

second redistribution lines disposed on the third surface of
the second semiconductor chip having first ends con-
nected with the second pads and the fourth pads, and
second ends extending to a second side surface adjoining
the third surface, the second side surface facing away
from the first side surface;

a substrate including a fifth surface attached to the fourth
surface of the second semiconductor chip having first
connection pads and second connection pads disposed
thereon, and a sixth surface facing away from the fifth
surface having third connection pads disposed thereon;

capacitors including first electrodes connected with the
second ends of the first redistribution lines extending to
the first side surface of the second semiconductor chip,
second electrodes connected with the first connection
pads, and dielectrics interposed between the first elec-
trodes and the second electrodes; and

connection members connecting the second ends of the
second redistribution lines and the second connection
pads of the substrate.

20. The stack package according to claim 19, wherein the
first redistribution lines directly contact the first pads and
third pads and the second redistribution lines directly contact
the second pads and fourth pads, and the first and second
redistribution lines are electrically insulated from the first and
second semiconductor chips.
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