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FIG. 1A
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FIG. 1B
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FIG. 1C
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FIG. 2A
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FIG. 2B
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FIG. 3C
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SEMICONDUCTOR PACKAGE INCLUDING
STACKED SEMICONDUCTOR CHIPS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C. §
119 to Korean Patent Application No. 10-2020-0176359
filed on Dec. 16, 2020, which is incorporated herein by
reference in its entirety.

BACKGROUND

1. Technical Field

[0002] This patent document relates to a semiconductor
package, and more particularly, to a semiconductor package
including a plurality of semiconductor chips which are
stacked in a vertical direction.

2. Related Art

[0003] Electronic products require high-volume data pro-
cessing while the sizes of these products are getting smaller.
Accordingly, there is a growing need to increase the degree
of integration of semiconductor devices used in such elec-
tronic products.

[0004] However, due to the limitation of semiconductor
integration technology, it is difficult to satisfy a required
function with only a single semiconductor chip, and thus a
semiconductor package in which a plurality of semiconduc-
tor chips are embedded has been manufactured.

[0005] The plurality of semiconductor chips may be
stacked in a vertical direction, and may be electrically
connected to each other by an interconnector such as a wire.

SUMMARY

[0006] In an embodiment, a semiconductor package may
include: a base layer; and a first chip stack and a second chip
stack sequentially stacked over the base layer, each of the
first and second chip stacks including first to fourth semi-
conductor chips which are offset stacked to expose chip pads
at one side edge of each of the first to fourth semiconductor
chips, and the chip pads including stack identification pads
for identifying the first chip stack and the second chip stack,
and first and second chip identification pads for identifying
the first to fourth semiconductor chips in each of the first and
second chip stacks, is wherein power is applied to the stack
identification pads of the first to fourth semiconductor chips
of one of the first and second chip stacks, in the first chip
stack, the power is applied to the first and second chip
identification pads of the first semiconductor chip, one of the
first and second chip identification pads of the second
semiconductor chip, and the other of the first and second
chip identification pads of the third semiconductor chip, and
in the second chip stack, the power is applied to the first and
second chip identification pads of the first semiconductor
chip, one of the first and second chip identification pads of
the second semiconductor chip, and the other of the first and
second chip identification pads of the third semiconductor
chip.

[0007] In another embodiment, a semiconductor package
may include: a base layer; and a first chip stack and a second
chip stack sequentially stacked over the base layer, each of
the first and second chip stacks including first to eighth
semiconductor chips which are offset stacked to expose chip
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pads at one side edge of each of the first to eighth semicon-
ductor chips, and the chip pads including stack identification
pads for identifying the first chip stack and the second chip
stack, and first to third chip identification pads for identify-
ing the first to eighth semiconductor chips in each of the first
and second chip stacks, wherein power is applied to the
stack identification pads of the first to eighth semiconductor
chips of one of the first and second chip stacks, in the first
chip stack, the power is applied to the first to third chip
identification pads of the first semiconductor chip, two
selected from the first to third chip identification pads of
each of the second to fourth semiconductor chips, and one
selected from the first to third chip identification pads of
each of the fifth to seventh semiconductor chips, where the
selected two of the second semiconductor chip, the selected
two of the third semiconductor chip, and the selected two of
the fourth semiconductor chip are different from each other,
and the selected one of the fifth semiconductor chip, the
selected one of the sixth semiconductor chip, and the
selected one of the seventh semiconductor chip are different
from each other, and in the second chip stack, the power is
applied to the first to third chip identification pads of the first
semiconductor chip, two selected from the first to third chip
identification pads of each of the second to fourth semicon-
ductor chips, and one selected from the first to third chip
identification pads of each of the fifth to seventh semicon-
ductor chips, where the selected two of the second semi-
conductor chip, the selected two of the third semiconductor
chip, and the selected two of the fourth semiconductor chip
are different from each other, and the selected one of the fifth
semiconductor chip, the selected one of the sixth semicon-
ductor chip, and the selected one of the seventh semicon-
ductor chip are different from each other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1A is a cross-sectional view illustrating a
semiconductor package of a comparative example.

[0009] FIG. 1B is a plan view of a part of the semicon-
ductor package of FIG. 1A viewed from above.

[0010] FIG. 1C is a view illustrating power supply states
of chip identification pads of a plurality of semiconductor
chips included in the semiconductor package of FIGS. 1A
and 1B as logical values.

[0011] FIG. 1D is a view for explaining a problem that
may occur in the semiconductor package of FIGS. 1A and
1B.

[0012] FIG. 2A is a cross-sectional view illustrating a
semiconductor package of an embodiment of the present
disclosure.

[0013] FIG. 26 is a plan view of a part of the semicon-
ductor package of FIG. 2A viewed from above.

[0014] FIG. 2C is a view illustrating power supply states
of stack identification pads and chip identification pads of a
plurality of semiconductor chips included in the semicon-
ductor package of FIGS. 2A and 2B as logical values.
[0015] FIG. 2D is a view illustrating power supply states
of stack identification pads and chip identification pads of a
plurality of semiconductor chips included in a semiconduc-
tor package according to another embodiment of the present
disclosure as logical values.

[0016] FIG. 3A is a cross-sectional view illustrating a
semiconductor package of another embodiment of the pres-
ent disclosure.
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[0017] FIG. 3B is a plan view of a part of the semicon-
ductor package of FIG. 3A viewed from above.

[0018] FIG. 3C is a view illustrating power supply states
of stack identification pads and chip identification pads of a
plurality of semiconductor chips included in the semicon-
ductor package of FIGS. 3A and 3B as logical values.
[0019] FIGS. 3D, 3E, and 3F are views illustrating power
supply states of stack identification pads and chip identifi-
cation pads of a plurality of semiconductor chips included in
a semiconductor package according to another embodiment
of the present disclosure as logical values.

[0020] FIG. 4 shows a block diagram illustrating an elec-
tronic system employing a memory card including a semi-
conductor package, according to an embodiment.

[0021] FIG. 5 shows a block diagram illustrating another
electronic system including a semiconductor package,
according to an embodiment

DETAILED DESCRIPTION

[0022] Hereinafter, various embodiments of the disclosure
will be described in detail with reference to the accompa-
nying drawings.

[0023] The drawings are not necessarily drawn to scale. In
some instances, proportions of at least some structures in the
drawings may have been exaggerated in order to clearly
illustrate certain features of the described embodiments. In
presenting a specific example in a drawing or description
having two or more layers in a multi-layer structure, the
relative positioning relationship of such layers or the
sequence of arranging the layers as shown reflects a par-
ticular implementation for the described or illustrated
example and a different relative positioning relationship or
sequence of arranging the layers may be possible. In addi-
tion, a described or illustrated example of a multi-layer
structure might not reflect all layers present in that particular
multilayer structure (e.g., one or more additional layers may
be present between two illustrated layers). As a specific
example, when a first layer in a described or illustrated
multi-layer structure is referred to as being on or “over” a
second layer or “on” or “over” a substrate, the first layer may
be directly formed on the second layer or the substrate but
may also represent a structure where one or more other
intermediate layers may exist between the first layer and the
second layer or the substrate. It will be understood that when
an element, wire, pad, or layer is referred to as being “on,”
“connected to” or “coupled to” another element, wire, pad,
or layer, it can be directly on, connected or coupled to the
other element, wire, pad, or layer or intervening elements,
wires, pads, or layers may be present. In contrast, when an
element, wire, pad, or layer is referred to as being “directly
on,” “directly connected to” or “directly coupled to”” another
element, wire, pad, or layer, there are no intervening ele-
ments, wires, pads, or layers present.

[0024] Prior to the description of the present embodiment,
a semiconductor package of a comparative example and its
problem will be described.

[0025] FIG. 1A is a cross-sectional view illustrating a
semiconductor package of a comparative example, and FIG.
1B is a plan view of a part of the semiconductor package of
FIG. 1A viewed from above. FIG. 1C is a view illustrating
power supply states of chip identification pads of a plurality
of semiconductor chips included in the semiconductor pack-
age of FIGS. 1A and 1B as logical values. FIG. 1D is a view
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for explaining a problem that may occur in the semiconduc-
tor package of FIGS. 1A and 1B.

[0026] First, referring to FIGS. 1A and 1B, a semiconduc-
tor package of a comparative example may include a base
layer 100, a chip stack 110, an external connection terminal
130, and a molding layer 140.

[0027] The base layer 100 may be a layer having a circuit
and/or wiring structure (not shown) for electrically connect-
ing the chip stack 110 to an external component of the
semiconductor package. For example, the base layer 100
may include a substrate such as a printed circuit board
(PCB), an interposer, a redistribution layer, or the like.
Alternatively, when the chip stack 110 includes a memory
chip, the base layer 100 may be a semiconductor chip
including a logic circuit that supports an operation of the
memory chip, for example, reading data from the memory
chip or writing data to the memory chip.

[0028] The base layer 100 may have one surface on which
the chip stack 110 is disposed, for example, an upper
surface, and the other surface on which the external con-
nection terminal 130 is disposed, for example, a lower
surface. A pad 102 for electrical connection with the chip
stack 110 may be disposed on the upper surface of the base
layer 100. The pad 102 may be a part of the circuit and/or
wiring structure of the base layer 100. Further, although not
shown, various pads for electrical connection between the
base layer 100 and other components, such as the external
connection terminal 130, may be further disposed on the
upper surface and/or the lower surface of the base layer 100.
[0029] The chip stack 110 may include a plurality of
semiconductor chips 111 to 118 which are stacked over the
one surface of the base layer 100 in a vertical direction. In
the comparative example, the chip stack 110 includes eight
semiconductor chips 111 to 118, but the number of semi-
conductor chips included in the chip stack 110 may be
variously modified. In particular, the number of semicon-
ductor chips included in the chip stack 110 may be 2. N
may be a natural number of 2 or more. For convenience of
description, the plurality of semiconductor chips 111 to 118
will be referred to as a first semiconductor chip 111, a second
semiconductor chip 112, a third semiconductor chip 113, a
fourth semiconductor chip 114, a fifth semiconductor chip
115, a sixth semiconductor chip 116, a seventh semiconduc-
tor chip 117, and an eighth semiconductor chip 118, depend-
ing on the distance from the base layer 100. The first to
eighth semiconductor chips 111 to 118 may be the same
memory chip, for example, a DRAM chip or a NAND flash
memory chip. However, the present disclosure is not limited
thereto, and the first to eighth semiconductor chips 111 to
118 may be semiconductor chips having various types and
functions.

[0030] The first to eighth semiconductor chips 111 to 118
may be attached to the upper surface of the base layer 100
and the upper surfaces of the first to seventh semiconductor
chips 111 to 117, respectively, by an adhesive layer (not
shown) formed on the lower surface thereof.

[0031] A plurality of chip pads CP may be disposed on the
upper surface of each of the first to eighth semiconductor
chips 111 to 118. The plurality of chip pads CP may be
disposed at one side edge region of each of the first to eighth
semiconductor chips 111 to 118 in a first direction. The first
to eighth semiconductor chips 111 to 118 may be stacked in
a form in which the upper surfaces on which the chip pads
CP are disposed face upward and the lower surfaces face the
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base layer 100, that is, a face-up form. In this case, the first
to eighth semiconductor chips 111 to 118 may be offset
stacked in a direction from one side adjacent to the chip pads
CP to the other side located opposite to the one side in the
first direction so that all the chip pads CP of each of the first
to eighth semiconductor chips 111 to 118 are exposed. One
side surfaces of the first to eighth semiconductor chips 111
to 118 in a second direction crossing the first direction may
be substantially aligned with each other, and the other side
surfaces of the first to eighth semiconductor chips 111 to 118
in the second direction may be substantially aligned with
each other.

[0032] In each of the first to eighth semiconductor chips
111 to 118, the plurality of chip pads CP may be arranged in
a line along the second direction. The chip pads CP of the
first to eighth semiconductor chips 111 to 118 corresponding
to each other, for example, the chip pads CP substantially
aligned with each other along the first direction, may per-
form the same function. As an example, in the plan view of
FIG. 1B, the chip pads CP positioned at the leftmost of the
first to eighth semiconductor chips 111 to 118 may be
connected to each other by a wire 120, and may be con-
nected to the pad 102 of the base layer 100 by the wire 120.
Accordingly, the chip pads CP positioned at the leftmost of
the first to eighth semiconductor chips 111 to 118 may
function as a terminal that receives power from the base
layer 100 or exchanges signals with the base layer 100.
Particularly, some of the plurality of chip pads CP may
function as chip identification pads CP1, CP2, and CP3 for
respectively identifying the first to eighth semiconductor
chips 111 to 118 included in the chip stack 110. The
arrangement of the chip identification pads CP1, CP2, and
CP3, power application, and connection with the wire 120
accordingly, will be described later.

[0033] The external connection terminal 130 may be
formed over the lower surface of the base layer 100, and may
function to connect with the external component of the
semiconductor package. The external connection terminal
130 may include various interconnectors such as solder
balls.

[0034] The molding layer 140 may cover the chip stack
110 over the upper surface of the base layer 100. The
molding layer 140 may include various molding materials
such as EMC (Epoxy Molding Compound).

[0035] In the above semiconductor package, because the
chip stack 110 includes 2* semiconductor chips 111 to 118,
each of the first to eighth semiconductor chips 111 to 118
may include three chip identification pads CP1, CP2, and
CP3, that is, a first chip identification pad CP1, a second chip
identification pad CP2, and a third chip identification pad
CP3. This is because 2° states may be expressed by using
three chip identification pads CP1, CP2, and CP3. If the chip
stack 110 includes 2" semiconductor chips, each of the
semiconductor chips may include N chip identification pads.
By using N chip identification pads, 2V states may be
expressed.

[0036] In the first to eighth semiconductor chips 111 to
118, the first chip identification pads CP1 may be substan-
tially aligned with each other along the first direction, the
second chip identification pads CP2 may be substantially
aligned with each other along the first direction, and the third
chip identification pads CP3 may be substantially aligned
with each other along the first direction. In addition, in each
of'the first to eighth semiconductor chips 111 to 118, the first
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to third chip identification pads CP1, CP2, and CP3 may be
arranged adjacent to each other in the second direction. The
first to eighth semiconductor chips 111 to 118 may be
distinguished from each other according to combinations of
power applied to the first to third chip identification pads
CP1, CP2, and CP3. This will be described below with
further reference to FIG. 1C together with FIG. 1B.

[0037] Referring to FIGS. 1B and 1C, each of the first to
third chip identification pads CP1, CP2, and CP3 in the first
to eighth semiconductor chips 111 to 118 may be in a state
in which the power is applied or in a floating state. Here, the
applied power may include various levels of voltages. For
example, the applied power may be a power supply voltage
(VDD). The state in which the power is applied to any one
of the first to third chip identification pads CP1, CP2, and
CP3 may be represented by a logical value ‘1°, and the
floating state may be represented by a logical value ‘0°. Each
of the first to eighth semiconductor chips 111 to 118 may be
expressed by a combination of the logical values of the first
to third chip identification pads CP1, CP2, and CP3 thereof.
In this case, the power supply states of the first to third chip
identification pads CP1, CP2, and CP3 in each of the first to
eighth semiconductor chips 111 to 118 may be determined so
that the combinations of the logical values expressing the
first to eighth semiconductor chips 111 to 118 are different
from each other. For example, when the first semiconductor
chip 111 is expressed by a logical value combination of
‘000°, all the first to third chip identification pads CP1, CP2,
and CP3 of the first semiconductor chip 111 may be in the
floating state. Also, when the second semiconductor chip
112 is expressed by a logical value combination of ‘100°, the
power may be applied to the first chip identification pad CP1
of the second semiconductor chip 112, and the second and
third chip identification pads CP2 and CP3 may be in the
floating state. In a similar manner, the first to third chip
identification pads CP1, CP2, and CP3 of each of the third
to eighth semiconductor chips 113 to 118 may receive the
power or be in the floating state so that the third to eighth
semiconductor chips 113 to 118 are all expressed by different
logical value combinations,

[0038] Among the first to third chip identification pads
CP1, CP2, and CP3 of the first to eighth semiconductor chips
111 to 118, those to which the power is applied, that is, those
expressed by the logical value ‘1’ in FIG. 1C, may be
connected to the wire 120. This is to receive the power from
the base layer 100 by being connected to the pad 102 of the
base layer 100 through the wire 120. On the other hand,
among the first to third chip identification pads CP1, CP2,
and CP3 of the first to eighth semiconductor chips 111 to
118, those in the floating state, that is, those expressed by the
logical value ‘0’ in FIG. 1C, might not be connected to the
wire 120. More specifically, among the first chip identifica-
tion pads CP1 aligned in the first direction, the first chip
identification pads CP1 of the second, fourth, sixth, and
eighth semiconductor chips 112, 114, 116, and 118 to which
the power is applied, may be connected to each other by the
wire 120 while being connected to the pad 102 of the base
layer 100. In addition, among the second chip identification
pads CP2 aligned in the first direction, the second chip
identification pads CP2 of the third, fourth, seventh, and
eighth semiconductor chips 113, 114, 117, and 118 to which
the power is applied, may be connected to each other by the
wire 120 while being connected to the pad 102 of the base
layer 100. In addition, among the third chip identification
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pads CP3 aligned in the first direction, the third chip
identification pads CP3 of the fifth to eighth semiconductor
chips 115 to 118 to which the power is applied, may be
connected to each other by the wire 120 while being
connected to the pad 102 of the base layer 100.

[0039] However, as in this case, the wire 120 may have
sections that may be considered a long wire. For reference,
the long wire may refer to a wire that skips one or more chip
pads CP among the chip pads CP aligned in the first
direction, and a short wire may refer to a wire that connects
adjacent chip pads CP among the chip pads CP aligned in the
first direction, that is, a wire that does not skip the chip pads
CR. For example, the portion of wire 120 connecting the first
chip identification pad CP1 of the second semiconductor
chip 112 and the first chip identification pad CP1 of the
fourth semiconductor chip 114 to each other may be the long
wire because it skips the third semiconductor chip 113. In
addition, for example, the wire 120 connecting the second
chip identification pad CP2 of the fourth semiconductor chip
114 and the second chip identification pad CP2 of the
seventh semiconductor chip 117 to each other may be the
long wire because it skips the fifth and sixth semiconductor
chips 115 and 116. The portion of wires 120 corresponding
to the long wires may contact each other in the second
direction while performing a molding process, resulting in
an electrical short failure. Such failure may be further
aggravated when the first to eighth semiconductor chips 111
to 118 are not aligned with each other in the second direction
due to a process error in the step of stacking the first to
eighth semiconductor chips 111 to 118. As such, an electrical
short failure is shown, for example, in FIG. 1D.

[0040] Referring to FIG. 1D, a short wire SW that con-
nects the chip pads CP adjacent to each other in the first
direction, among the chip pads CP aligned in the first
direction, that is, that does not skip a semiconductor chip,
might not bend or fall sideways, and thus, the electrical short
failure might not occur.

[0041] On the other hand, a long wire LW that connects
the chip pads CP that are not adjacent to each other in the
first direction, among the chip pads CP aligned in the first
direction, that is, that skips at least one semiconductor chip,
may be more likely to bend or fall sideways. Accordingly,
adjacent long wires LW in the second direction may contact
each other to cause the electrical short failure.

[0042] In the present embodiments described below, by
using only a short wire that does not skip a semiconductor
chip as a wire connecting the chip identification pads to each
other, it may be possible to prevent the electrical short
failure occurring in the semiconductor package of the com-
parative example as described above. Further, by optimizing
the arrangement of the chip identification pads and the wire
connection to the chip identification pads, the length of the
wire may be reduced, and accordingly, signal transmission
characteristics may be improved.

[0043] FIG. 2A is a cross-sectional view illustrating a
semiconductor package of an embodiment of the present
disclosure, and FIG. 2B is a plan view of a part of the
semiconductor package of FIG. 2A viewed from above. For
reference, when the semiconductor package of FIG. 2A is
viewed from above, a part or a whole of a first chip stack
may be covered by a second chip stack, but for convenience
of description, the plan view of FIG. 28 illustrates the first
and second chip stacks so that all the chip pads of the first
and second chip stacks are fully visible. FIG. 2C is a view
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illustrating power supply states of stack Identification pads
and chip identification pads of a plurality of semiconductor
chips included in the semiconductor package of FIGS. 2A
and 2B as logical values.

[0044] First, referring to FIGS. 2A and 2B, a semiconduc-
tor package of the present embodiment may include a base
layer 200, a first chip stack 210 formed over one surface of
the base layer 200 and including a plurality of semiconduc-
tor chips 211 to 214, a first wire 230 connecting the first chip
stack 210 and the base layer 200 while connecting the
plurality of semiconductor chips 211 to 214 to each other, a
second chip stack 220 formed over the first chip stack 210
and including a plurality of semiconductor chips 221 to 224,
a second wire 240 connecting the second chip stack 220 and
the base layer 200 while connecting the plurality of semi-
conductor chips 221 to 224 to each other, an external
connection terminal 250 formed over the other surface of the
base layer 200, and a molding layer 260 covering the first
and second chip stacks 210 and 220.

[0045] The base layer 200 may be a layer having a circuit
and/or wiring structure (not shown) for electrically connect-
ing the first and second chip stacks 210 and 220 to an
external component of the semiconductor package. For
example, the base layer 200 may include a substrate such as
a printed circuit board, an interposer, a redistribution layer,
or the like. Alternatively, when the first and second chip
stacks 210 and 220 include a memory chip, the base layer
200 may be a semiconductor chip including a logic circuit
that supports an operation of the memory chip, for example,
reading data from the memory chip or writing data to the
memory chip.

[0046] The base layer 200 may have the one surface on
which the first and second chip stacks 210 and 220 are
disposed, for example, an upper surface, and the other
surface on which the external connection terminal 250 is
disposed, for example, a lower surface. A pad 202 for
electrical connection with the first and second chip stacks
210 and 220 may be disposed on the upper surface of the
base layer 200. The pad 202 may be a part of the circuit
and/or wiring structure of the base layer 200. Further,
although not shown, various pads for electrical connection
between the base layer 200 and other components, such as
the external connection terminal 250, may be further dis-
posed on the upper surface and/or the lower surface of the
base layer 200.

[0047] The first chip stack 210 may include the plurality of
semiconductor chips 211 to 214 which are stacked over the
one surface of the base layer 200 in a vertical direction. In
the present embodiment, the first chip stack 210 includes
four semiconductor chips 211 to 214, but the number of
semiconductor chips included in the first chip stack 210 may
be variously modified. In particular, the number of semi-
conductor chips included in the first chip stack 210 may be
21 N may be a natural number of 2 or more. For
convenience of description, the plurality of semiconductor
chips 211 to 214 will be referred to as a first semiconductor
chip 211, a second semiconductor chip 212, a third semi-
conductor chip 213, and a fourth semiconductor chip 214,
depending on the distance from the base layer 200. The first
to fourth semiconductor chips 211 to 214 may be the same
memory chip, for example, a DRAM chip or a NAND flash
memory chip. However, the present disclosure is not limited
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thereto, and the first to fourth semiconductor chips 211 to
214 may be semiconductor chips having various types and
functions.

[0048] An adhesive layer AL may be formed over a lower
surface of each of the first to fourth semiconductor chips 211
to 214. By the adhesive layer AL, the first semiconductor
chip 211 may be attached to the upper surface of the base
layer 200, and the second to fourth semiconductor chips 212
to 214 may be attached to upper surfaces of the first to third
semiconductor chips 211 to 213, respectively. The adhesive
layer AL may include an insulating adhesive material such
as a die attach film (DAF).

[0049] A plurality of chip pads CP may be disposed on the
upper surface of each of the first to fourth semiconductor
chips 211 to 214. The plurality of chip pads CP may be
disposed at one side edge region of each of the first to fourth
semiconductor chips 211 to 214 in a first direction. The first
to fourth semiconductor chips 211 to 214 may be stacked in
a form in which the upper surfaces on which the chip pads
CP are disposed face upward and the lower surfaces face the
base layer 200, that is, a face-up form. In this case, the first
to fourth semiconductor chips 211 to 214 may be offset
stacked in a direction from one side adjacent to the chip pads
CP to the other side located opposite to the one side in the
first direction so that all the chip pads CP of each of the first
to fourth semiconductor chips 211 to 214 are exposed. One
side surfaces of the first to fourth semiconductor chips 211
to 214 in a second direction crossing the first direction may
be substantially aligned with each other, and the other side
surfaces of the first to fourth semiconductor chips 211 to 214
in the second direction may be substantially aligned with
each other.

[0050] In each of the first to fourth semiconductor chips
211 to 214, the plurality of chip pads CP may be arranged in
a line along the second direction. The chip pads CP of the
first to fourth semiconductor chips 211 to 214 corresponding
to each other, for example, the chip pads CP substantially
aligned with each other along the first direction, may per-
form the same function. As an example, in the plan view of
FIG. 2B, the chip pads CP positioned at the leftmost of the
first to fourth semiconductor chips 211 to 214 may be
connected to each other by the first wire 230, and may be
connected to the pad 202 of the base layer 200 by the first
wire 230. Accordingly, the chip pads CP positioned at the
leftmost of the first to fourth semiconductor chips 211 to 214
may function as a terminal that receives power from the base
layer 200 or exchanges signals with the base layer 200.
Particularly, some of the plurality of chip pads CP may
function as stack identification pads CP0 for distinguishing
the first chip stack 210 from the second chip stack 220, and
chip identification pads CP1 and CP2 for identifying the first
to fourth semiconductor chips 211 to 214 included in the first
chip stack 210. The arrangement of the stack identification
pads CP0 and the chip identification pads CP1 and CP2 in
the first chip stack 210, power application, and connection
with the first wire 230 accordingly, will be described later.
[0051] The first wire 230 may provide the connection
between the first to fourth semiconductor chips 211 to 214
included in the first chip stack 210, and between the first chip
stack 210 and the base layer 200. For convenience of
description, a part of the first wire 230, which connects the
chip pads CP between the first to fourth semiconductor chips
211 to 214, will be referred to as a first inter-chip wire 232,
and a part of the first wire 230, which connects the chip pad
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CP of the first semiconductor chip 211 located at the
lowermost portion of the first chip stack 210 and the pad 202
of the base layer 200, will be referred to as a first stack wire
234. For convenience, the first inter-chip wire 232 is shown
as a solid line and the first stack wire 234 is shown as a
dotted line, but this does not reflect the actual shape of the
wire.

[0052] The second chip stack 220 may include the plural-
ity of semiconductor chips 221 to 224 stacked over the first
chip stack 210 in the vertical direction. In the present
embodiment, the second chip stack 220 includes four semi-
conductor chips 221 to 224, but the number of semiconduc-
tor chips included in the second chip stack 220 may be
variously modified. In particular, the number of semicon-
ductor chips included in the second chip stack 220 may be
2! which is the same as the number of the semiconductor
chips included in the first chip stack 210. Accordingly, the
semiconductor package of the present embodiment may
include a total of 2% semiconductor chips. For convenience
of description, the plurality of semiconductor chips 221 to
224 of the second chip stack 220 will be referred to as a first
semiconductor chip 221, a second semiconductor chip 222,
a third semiconductor chip 223, and a fourth semiconductor
chip 224, depending on the distance from the first chip stack
210. The first to fourth semiconductor chips 221 to 224 may
be the same is memory chip, for example, a DRAM chip or
a NAND flash memory chip. However, the present disclo-
sure is not limited thereto, and the first to fourth semicon-
ductor chips 221 to 224 may be semiconductor chips having
various types and functions. Further, the first to fourth
semiconductor chips 221 to 224 of the second chip stack 220
may be the same as the first to fourth semiconductor chips
211 to 214 of the first chip stack 210.

[0053] The adhesive layer AL may be formed over a lower
surface of each of the first to fourth semiconductor chips 221
to 224 of the second chip stack 220. By the adhesive layer
AL, the first semiconductor chip 221 may be attached to the
upper surface of the fourth semiconductor chip 214 located
at the uppermost portion of the first chip stack 210, and the
second to fourth semiconductor chips 222 to 224 may be
attached to upper surfaces of the first to third semiconductor
chips 221 to 223, respectively.

[0054] The plurality of chip pads CP may be disposed on
the upper surface of each of the first to fourth semiconductor
chips 221 to 224. The plurality of chip pads CP may be
disposed at one side edge region of each of the first to fourth
semiconductor chips 221 to 224 in the first direction. The
first to fourth semiconductor chips 221 to 224 may be
stacked in a form in which the upper surfaces on which the
chip pads CP are disposed face upward and the lower
surfaces face the base layer 200, that is, a face-up form. In
this case, the first to fourth semiconductor chips 221 to 224
may be offset stacked in a direction from one side adjacent
to the chip pads CP to the other side located opposite to the
one side in the first direction so that all the chip pads CP of
each of the first to fourth semiconductor chips 221 to 224 are
exposed. The first to fourth semiconductor chips 221 to 224
of the second chip stack 220 may be stacked in the same
offset direction as the first to fourth semiconductor chips 211
to 214 of the first chip stack 210. Accordingly, the second
chip stack 220 may have the same/similar step shape as the
first chip stack 210. One side surfaces of the first to fourth
semiconductor chips 221 to 224 in the second direction may
be substantially aligned with each other, and the other side
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surfaces of the first to fourth semiconductor chips 221 to 224
in the second direction may be substantially aligned with
each other. Further, the one side surfaces of the first to fourth
semiconductor chips 221 to 224 of the second chip stack 220
may be substantially aligned with the one side surfaces of
the first to fourth semiconductor chips 211 to 214 of the first
chip stack 210 in the second direction, and the other side
surfaces of the first to fourth semiconductor chips 221 to 224
of the second chip stack 220 may be substantially aligned
with the other side surfaces of the first to fourth semicon-
ductor chips 211 to 214 of the first chip stack 210 in the
second direction.

[0055] In each of the first to fourth semiconductor chips
221 to 224, the plurality of chip pads CP may be arranged
in a line along the second direction. The chip pads CP of the
first to fourth semiconductor chips 221 to 224 corresponding
to each other, for example, the chip pads CP substantially
aligned with each other along the first direction, may per-
form the same function. As an example, in the plan view of
FIG. 2B, the chip pads CP positioned at the leftmost of the
first to fourth semiconductor chips 221 to 224 may be
connected to each other by the second wire 240, and may be
connected to the pad 202 of the base layer 200 by the second
wire 240. Accordingly, the chip pads CP positioned at the
leftmost of the first to fourth semiconductor chips 221 to 224
may function as a terminal that receives the power from the
base layer 200 or exchanges signals with the base layer 200.
Further, the chip pads CP of the first to fourth semiconductor
chips 211 to 214 aligned in the first direction, and the chip
pads CP of the first to fourth semiconductor chips 221 to 224
corresponding and/or aligned therewith, may perform the
same function. Accordingly, the first and second wires 230
and 240 connected to the aligned chip pads CP in the first
direction may be commonly connected to the same pad 202
of the base layer 200. Some of the plurality of chip pads CP
may function as stack identification pads CPO for distin-
guishing the second chip stack 220 from the first chip stack
210, and chip identification pads CP1 and CP2 for identi-
fying the first to fourth semiconductor chips 221 to 224
included in the second chip stack 220. The arrangement of
the stack identification pads CP0 and the chip identification
pads CP1 and CP2 in the second chip stack 220, power
application, and connection with the second wire 240
accordingly, will be described later.

[0056] The second wire 240 may provide the connection
between the first to fourth semiconductor chips 221 to 224
included in the second chip stack 220 and between the
second chip stack 220 and the base layer 200. For conve-
nience of description, a part of the second wire 240, which
connects the chip pads CP between the first to fourth
semiconductor chips 221 to 224, will be referred to as a
second inter-chip wire 242, and a part of the second wire
230, which connects the chip pad CP of the first semicon-
ductor chip 221 located at the lowermost portion of the
second chip stack 220 and the pad 202 of the base layer 200,
will be referred to as a second stack wire 244. For conve-
nience, the second inter-chip wire 242 is shown as a solid
line and the second stack wire 244 is shown as a dotted line,
but this does not reflect the actual shape of the wire.

[0057] Meanwhile, when the second chip stack 220 is
stacked over the first chip stack 210, one side surface of the
first semiconductor chip 221 located at the lowermost por-
tion of the second chip stack 220, may protrude from one
side surface of the fourth semiconductor chip 214 located at
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the uppermost portion of the first chip stack 210, toward a
direction opposite to the offset direction. This is to reduce
the area occupied by the first and second chip stacks 210 and
220 in a plan view, to prevent the second stack wire 244
from contacting the first wire 230, and not to increase the
length of the second stack wire 244 as much as possible. For
reference, due to the distance between the second chip stack
220 and the base layer 200 in the vertical direction, the
second stack wire 244 may have a relatively long length
compared to the first inter-chip wire 232, the first stack wire
234, and the second inter-chip wire 242. As a length of a
wire increases, the electrical path through the wire may
become longer and the signal transmission characteristics
may deteriorate. Therefore, it may be desirable to reduce the
length of the second stack wire 244.

[0058] In this case, the thickness T2 of the adhesive layer
AL on the lower surface of the first semiconductor chip 221
located at the lowermost portion of the second chip stack
220 may be greater than the thickness T1 of the adhesive
layer AL on the lower surface of each of other semiconduc-
tor chips 211 to 214 and 222 to 224 of the first and second
chip stacks 210 and 220. This is because the loop of the first
inter-chip wire 232 connected to the chip pad CP of the
fourth semiconductor chip 214 protrudes above the upper
surface of the fourth semiconductor chip 214. The thickness
T2 of the adhesive layer AL on the lower surface of the first
semiconductor chip 221 may have a sufficiently large value
so that the loop is covered by the adhesive layer AL on the
lower surface of the first semiconductor chip 221, and the
lower surface of the first semiconductor chip 221 is spaced
apart from the fourth semiconductor chip 214 of the first
chip stack 210.

[0059] The external connection terminal 250 may be
formed over the lower surface of the base layer 200, and may
function to connect to the external component of the semi-
conductor package. The external connection terminal 250
may include various interconnectors such as solder balls.

[0060] The molding layer 260 may cover the first and
second chip stacks 210 and 220 over the upper surface of the
base layer 200. The molding layer 260 may include various
molding materials such as EMC.

[0061] In the above semiconductor package, because the
first chip stack 210 includes 22 semiconductor chips 211 to
214, each of the first to fourth semiconductor chips 211 to
214 may include at least two chip identification pads to
distinguish/identify them within the first chip stack 210. For
example, each of the first to fourth semiconductor chips 211
to 214 may include first and second chip identification pads
CP1 and CP2. This is because 2° states may be expressed by
using two chip identification pads. Further, in order to
distinguish/identify the first chip stack 210 and the second
chip stack 220, each of the first to fourth semiconductor
chips 211 to 214 of the first chip stack 210 may include one
stack identification pad CP0. Also, because the second chip
stack 220 includes 22 semiconductor chips 221 to 224, each
of the first to fourth semiconductor chips 221 to 224 may
include at least two chip identification pads, that is, first and
second chip identification pads CP1 and CP2, to distinguish/
identify them within the second chip stack 220. Further, in
order to distinguish/identify the first chip stack 210 and the
second chip stack 220, each of the first to fourth semicon-
ductor chips 221 to 224 of the second chip stack 220 may
include one stack identification pad CPO.
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[0062] In the first to fourth semiconductor chips 211 to
214 of the first chip stack 210 and the first to fourth
semiconductor chips 221 to 224 of the second chip stack
220, the stack identification pads CP0 may be substantially
aligned with each other along the first direction, the first chip
identification pads CP1 may be substantially aligned with
each other along the first direction, and the second chip
identification pads CP2 may be substantially aligned with
each other along the first direction. In each of the first to
fourth semiconductor chips 211 to 214 of the first chip stack
210 and the first to fourth semiconductor chips 221 to 224
of the second chip stack 220, the stack identification pad
CPO, the first chap identification pad CP1, and the second
chip identification pad CP2 may be arranged adjacent to
each other in the second direction. However, the present
disclosure is not limited thereto, and in another embodiment,
the first and second chip identification pads CP1 and CP2
may be adjacent to each other, and the stack identification
pad CP0 may be spaced apart from the first and second chip
identification pads CP1 and CP2, in the second direction.
That is, another chip pad CP may be disposed between the
stack identification pad CPO and the first and second chip
identification pads CP1 and CP2 while any chip pad CP is
not interposed between the first and second chip identifica-
tion pads CP1 and CP2. The first to fourth semiconductor
chips 211 to 214 of the first chip stack 210 and the first to
fourth semiconductor chips 221 to 224 of the second chip
stack 220 may be distinguished from each other according to
combinations of power applied to the stack identification
pads CP0, and the first and second chip identification pads
CP1 and CP2. This will be described below with further
reference to FIG. 2C together with FIG. 2B.

[0063] Referring to FIGS. 2B and 2C, each of the stack
identification pad CP0, the first chip identification pad CP1,
and the second chip identification pad CP2 may be in a state
in which the power is applied or in a floating state. Here, the
applied power may include various levels of voltages. For
example, the applied power may be a power supply voltage
(VDD). The state in which the power is applied to any one
of the stack identification pad CPO, the first chip identifica-
tion pad CP1, and the second chip identification pad CP2
may be represented by a logical value ‘1°, and the floating
state may be represented by a logical value ‘0.

[0064] Here, the power supply states of the stack identi-
fication pads CPO0 of the first chip stack 210 may be different
from the power supply states of the stack identification pads
CPO0 of the second chip stack 220 so that the first chip stack
210 and the second chip stack 220 are distinguished/iden-
tified. That is, the logical value of the stack identification
pads CPO of the first chip stack 210 may be different from
the logical value of the stack identification pads CP0 of the
second chip stack 220. In the present embodiment, the stack
identification pads CPO0 of the first to fourth semiconductor
chips 211 to 214 of the first chip stack 210 may be supplied
with the power, that is, may have the logical value ‘1°, and
the stack identification pads CP0O of the first to fourth
semiconductor chips 221 to 224 of the second chip stack 220
may be in the floating state, that is, may have the logical
value ‘0’. Because the stack identification pads CP0 of the
first to fourth semiconductor chips 221 to 224 of the second
chip stack 220 do not receive the power, bonding wire
connection thereto may be omitted as illustrated. An oppo-
site case of the present embodiment, that s a case in which
the stack identification pads CP0 of the first chip stack 210
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are in the floating state and the stack identification pads CP0
of the second chip stack 220 are supplied with the power,
may be possible. However, the present embodiment may be
desirable in terms of reducing the length of the wire and
improving signal transmission characteristics accordingly.

[0065] The stack identification pads CP0 of the first chip
stack 210 may be connected to the base layer 200 through
the first wire 230, More specifically, the stack identification
pads CPO of the first to fourth semiconductor chips 211 to
214 of the first chip stack 210 may be connected to each
other through the first inter-chip wire 232, and the stack
identification pad CP0 of the first semiconductor chip 211
may be connected to the pad 202 of the base layer 200
through the first stack wire 234. Because the stack identi-
fication pads CPO of the second chip stack 220 are in the
floating state, they might not be connected to a wire.

[0066] In addition, in order to distinguish/identify the first
to fourth semiconductor chips 211 to 214 in the first chip
stack 210, four logical value combinations expressed by the
power supply states of the first and second chip identifica-
tion pads CP1 and CP2 may be different from each other. In
the present embodiment, the first and second chip identifi-
cation pads CP1 and CP2 of the lowermost first semicon-
ductor chip 211 may be in a state in which the power is
applied, that is, a state having the logical value “1°. The
second semiconductor chip 212 may be in a state in which
one of the first and second chip identification pads CP1 and
CP2, for example, the first chip identification pad CP1,
receives the power, that is, has the logical value ‘1°, and the
other of the first and second chip identification pads CP1 and
CP2, for example, the second chip identification pad CP2 is
in the floating state, that is, has the logical value The third
semiconductor chip 213 may be in a state in which the other
of'the first and second chip identification pads CP1 and CP2,
for example, the second chip identification pad CP2,
receives the power, that is, has the logical value ‘1°, and one
of'the first and second chip identification pads CP1 and CP2,
for example, the first chip identification pad CP1 is in the
floating state, that is, has the logical value ‘0’. The fourth
semiconductor chip 214 may be in a state in which the first
and second chip identification pads CP1 and CP2 are in the
floating state, that is, have the logical value ‘0’.

[0067] The first and second chip identification pads CP1
and CP2 of the first chip stack 210 may be connected to the
base layer 200 through the first wire 230. More specifically,
the second chip identification pad CP2 of the third semi-
conductor chip 213, the first chip identification pad CP1 of
the second semiconductor chip 212, and the first chip
identification pad CP1 of the first semiconductor chip 211
may be connected to each other through the first inter-chip
wire 232, and the first and second chip identification pads
CP1 and CP2 of the first semiconductor chip 211 may be
connected to the pad 202 of the base layer 200 through the
first stack wire 234. In particular, because the first and
second chip identification pads CP1 and CP2 connected to
the first inter-chip wire 232 in the second and third semi-
conductor chips 212 and 213 are arranged in a diagonal
direction crossing the first and second directions, they may
be connected to each other through the first inter-chip wire
232 in the diagonal direction. In this case, because the first
inter-chip wire 232 does not include a long wire which skips
a semiconductor chip, occurrence of electrical short failure
due to wire interference in the first chip stack 210 may be
reduced. Furthermore, because the first and second chip
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identification pads CP1 and CP2 of the first semiconductor
chip 211 having the closest distance from the base layer 200,
are connected to the first wire 230 while the first and second
chip identification pads CP1 and CP2 of the fourth semi-
conductor chip 214 having the farthest distance from the
base layer 200 are not connected to the first wire 230, it may
be possible to reduce the length of the wire used in the first
chip stack 210 and improve signal transmission character-
istics accordingly.

[0068] Similarly, in order to distinguish/identify the first to
fourth semiconductor chips 221 to 224 in the second chip
stack 220, four logical value combinations expressed by the
power supply states of the first and second chip identifica-
tion pads CP1 and CP2 may be different from each other. In
the present embodiment, the first and second chip identifi-
cation pads CP1 and CP2 of the lowermost first semicon-
ductor chip 221 may be in a state in which the power is
applied, that is, a state having the logical value ‘1°. The
second semiconductor chip 222 may be in a state in which
one of the first and second chip identification pads CP1 and
CP2, for example, the first chip identification pad CP1,
receives the power, that is, has the logical value ‘1°, and the
other of the first and second chip identification pads CP1 and
CP2, for example, the second chip identification pad CP2 is
in the floating state, that is, has the logical value ‘0’. The
third semiconductor chip 223 may be in a state in which the
other of the first and second chip identification pads CP1 and
CP2, for example, the second chip identification pad CP2,
receives the power, that is, has the logical value ‘1°, and one
of'the first and second chip identification pads CP1 and CP2,
for example, the first chip identification pad CP1 is in the
floating state, that is, has the logical value ‘0’. The fourth
semiconductor chip 224 may be in a state in which the first
and second chip identification pads CP1 and CP2 are in the
floating state, that is, have the logical value ‘0’.

[0069] The first and second chip identification pads CP1
and CP2 of the second chip stack 220 may be connected to
the base layer 200 through the second wire 240. More
specifically, the second chip identification pad CP2 of the
third semiconductor chip 223, the first chip identification
pad CP1 of the second semiconductor chip 222, and the first
chip identification pad CP1 of the first semiconductor chip
221 may be connected to each other through the second
inter-chip wire 242, and the first and second chip identifi-
cation pads CP1 and CP2 of the first semiconductor chip 221
may be connected to the pad 202 of the base layer 200
through the second stack wire 244. In particular, because the
first and second chip identification pads CP1 and CP2
connected to the second inter-chip wire 242 in the second
and third semiconductor chips 222 and 223 are arranged in
a diagonal direction crossing the first and second directions,
they may be connected to each other through the second
inter-chip wire 242 in the diagonal direction. In this case,
because the second inter-chip wire 242 does not include a
long wire skipping a semiconductor chip, occurrence of
electrical short failure due to wire interference in the second
chip stack 220 may be reduced. Furthermore, because the
first and second chip identification pads CP1 and CP2 of the
first semiconductor chip 221 having the closest distance
from the base layer 200 are connected to the second wire
240, and the first and second chip identification pads CP1
and CP2 of the fourth semiconductor chip 224 having the
farthest distance from the base layer 200 are not connected
to the second wire 240, at may be possible to reduce the
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length of the wire used in the second chip stack 230 and
improve signal transmission characteristics accordingly.
Unlike the first inter-chip wire 232, the second inter-chap
wire 242, and the first stack wire 234, the second stack wire
244 may be a long wire skipping the first chip stack 210.
However, interference between the second stack wire 244
and the first wire 230 and the resulting electrical short failure
may be prevented by a structure in which the second chip
stack 220 is protruded and stacked over the first chip stack
210.

[0070] Meanwhile, the power supply states of the first and
second chip identification pads CP1 and CP2 of the first chip
stack 210 and the connection form of the first wire 230
accordingly, and the power supply states of the first and
second chip identification pads CP1 and CP2 of the second
chip stack 220 and the connection form of the second wire
240 accordingly, are not limited to the illustrated ones. When
the power is applied to all of the first and second chip
identification pads CP1 and CP2 of the first semiconductor
chips 211 and 221 respectively positioned at the lowermost
portions of the first and second chip stacks 210 and 220, and
all of the first and second chip identification pads CP1 and
CP2 of the fourth semiconductor chips 214 and 224 respec-
tively positioned at the uppermost portions of the first and
second chip stacks 210 and 220 are in the floating state, the
power supply states of the first and second chip identifica-
tion pads CP1 and CP2 of the second and third semicon-
ductor chips 212, 213, 222, and 223, and connection forms
of the first and second inter-chip wires 232 and 242 accord-
ingly, may be variously modified. This will be described, for
example, with reference to FIG. 2D.

[0071] FIG. 2D is a view illustrating power supply states
of stack identification pads and chip identification pads of a
plurality of semiconductor chips included in a semiconduc-
tor package according to another embodiment of the present
disclosure as logical values. In this figure, the wires con-
nected to the stack identification pads and the chip identi-
fication pads are shown in the form of arrows. The descrip-
tion will focus on differences from the semiconductor
package of FIGS. 2A to 2C described above.

[0072] Referring to FIG. 2D, apart from the above-de-
scribed embodiment, the power may be applied to the first
chip identification pads CP1 of the third semiconductor
chips 213 and 223 and the second chip identification pads
CP2 of the second semiconductor chips 212 and 222.
Accordingly, the first chip identification pad CP1 of each of
the third semiconductor chips 213 and 223, the second chip
identification pad CP2 of each of the second semiconductor
chips 212 and 222, and the second chip identification pad
CP2 of each of the first semiconductor chips 211 and 221,
may be connected to each other by an inter-chip wire. Each
of' the first and second chip identification pads CP1 and CP2
of the first semiconductor chips 211 and 221 may be
connected to a base layer through a stack wire.

[0073] Although not shown, other embodiments may be
possible. For example, the power supply states of the first
and second chip identification pads CP1 and CP2 of the first
chip stack 210 and the wire connection state may be the
same as the embodiment of FIGS. 2B and 2C, and the power
supply states of the first and second chip identification pads
CP1 and CP2 of the second chip stack 220 and the wire
connection state may be the same as the embodiment of FIG.
2D. Alternatively, for example, the power supply states of
the first and second chip identification pads CP1 and CP2 of
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the first chip stack 210 and the wire connection state may be
the same as the embodiment of FIG. 2D, and the power
supply states of the first and second chip identification pads
CP1 and CP2 of the second chip stack 220 and the wire
connection state may be the same as the embodiment of
FIGS. 2B and 2C.

[0074] Meanwhile, in the embodiments of FIGS. 2A to
2D, a case in which each of two chip stacks includes four
semiconductor chips has been described, but the present
disclosure is not limited thereto. Each of the two chip stacks
may include eight semiconductor chips. This will be
described in more detail with reference to FIGS. 3A to 3E
below.

[0075] FIG. 3A is a cross-sectional view illustrating a
semiconductor package of another embodiment of the pres-
ent disclosure, and FIG. 3B is a plan view of a part of the
semiconductor package of FIG. 3A viewed from above. FIG.
3C is a view illustrating power supply states of stack
identification pads and chip identification pads of a plurality
of semiconductor chips included in the semiconductor pack-
age of FIGS. 3A and 3B as logical values. The description
will focus on differences from the above-described embodi-
ments.

[0076] First, referring to FIGS. 3A and 3B, a semiconduc-
tor package of the present embodiment may include a base
layer 300, a first chip stack 310 formed over one surface of
the base layer 300 and including a plurality of semiconduc-
tor chips 311 to 318, a first wire 330 connecting the first chip
stack 310 and the base layer 300 while connecting the
plurality of semiconductor chips 311 to 318 to each other, a
second chip stack 320 formed over the first chip stack 310
and including a plurality of semiconductor chips 321 to 328,
a second wire 340 connecting the second chip stack 320 and
the base layer 300 while connecting the plurality of semi-
conductor chips 321 to 328 to each other, an external
connection terminal 350 formed over the other surface of the
base layer 300, and a molding layer 360 covering the first
and second chip stacks 310 and 320.

[0077] The first chip stack 310 may include eight semi-
conductor chips 311 to 318, that is, first to eighth semicon-
ductor chips 311 to 318 which are stacked over the one
surface of the base layer 300 in a vertical direction. The first
to eighth semiconductor chips 311 to 318 may be attached to
upper surfaces of the base layer 300 and the first to seventh
semiconductor chips 311 to 317, respectively, by an adhe-
sive layer AL formed over lower surfaces thereof.

[0078] A plurality of chip pads CP may be disposed on the
upper surface of each of the first to eighth semiconductor
chips 311 to 318. The plurality of chip pads CP may be
disposed at one side edge region of each of the first to eighth
semiconductor chips 311 to 318 in a first direction. The first
to eighth semiconductor chips 311 to 318 may be offset
stacked so that all the chip pads CP are exposed. One side
surfaces and the other side surfaces of the first to eighth
semiconductor chips 311 to 318 in a second direction
crossing the first direction may be substantially aligned with
each other.

[0079] In each of the first to eighth semiconductor chips
311 to 318, the plurality of chip pads CP may be arranged in
a line along the second direction. Particularly, some of the
plurality of chip pads CP may function as stack identification
pads CPO for distinguishing the first chip stack 310 from the
second chip stack 320, and chip identification pads CP1,
CP2, and CP3 for identifying the first to eighth semicon-
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ductor chips 311 to 318 included in the first chip stack 310.
The arrangement of the stack identification pads CP0 and the
chip identification pads CP1, CP2, and CP3 in the first chip
stack 310, power application, and connection with the first
wire 330 accordingly, will be described later.

[0080] The first wire 330 may provide the connection
between the first to eighth semiconductor chips 311 to 318
included in the first chip stack 310 and between the first chip
stack 310 and the base layer 300. For convenience of
description, a part of the first wire 330, which connects the
chip pads CP between the first to eighth semiconductor chips
311 to 318, will be referred to as a first inter-chip wire 332,
and a part of the first wire 330, which connects the chip pad
CP of the first semiconductor chip 311 located at the
lowermost portion of the first chap stack 310 and the pad 302
of the base layer 300, will be referred to as a first stack wire
334.

[0081] The second chip stack 320 may include the plural-
ity of semiconductor chips 321 to 328 which are stacked
over the first chip stack 310 in the vertical direction. The first
to eighth semiconductor chips 321 to 328 may be attached
to upper surfaces of the eighth semiconductor chip 318 of
the first chip stack 310 and the first to seventh semiconductor
chips 321 to 327, respectively, by an adhesive layer AL
formed over lower surfaces thereof.

[0082] The plurality of chip pads CP may be disposed on
the upper surface of each of the first to eighth semiconductor
chips 321 to 328. The plurality of chip pads CP may be
disposed at one side edge region of each of the first to eighth
semiconductor chips 321 to 328 in a first direction. The first
to eighth semiconductor chips 321 to 328 may be offset
stacked so that all the chip pads CP are exposed. One side
surfaces and the other side surfaces of the first to eighth
semiconductor chips 321 to 328 in the second direction may
be substantially aligned with each other. Further, the one
side surfaces and the other side surfaces of the first to eighth
semiconductor chips 321 to 328 in the second direction, may
be aligned with the one side surfaces and the other side
surfaces of the first to eighth semiconductor chips 311 to
318.

[0083] In each of the first to eighth semiconductor chips
321 to 328, the plurality of chip pads CP may be arranged
in a line along the second direction. Particularly, some of the
plurality of chip pads CP may function as the stack identi-
fication pads CP0 for distinguishing the first chip stack 310
from the second chip stack 320, and the chip identification
pads CP1, CP2, and CP3 for identifying the first to eighth
semiconductor chips 321 to 328 included in the second chip
stack 320. The arrangement of the stack identification pads
CPO0 and the chip identification pads CP1, CP2, and CP3 in
the second chip stack 320, power application, and connec-
tion with the second wire 340 accordingly, will be described
later.

[0084] The second wire 340 may provide the connection
between the first to eighth semiconductor chips 321 to 328
included in the second chip stack 320 and between the
second chip stack 320 and the base layer 300. For conve-
nience of description, a part of the second wire 340, which
connects the chip pads CP between the first to eighth
semiconductor chips 321 to 328, will be referred to as a
second inter-chip wire 342, and a part of the first wire 330,
which connects the chip pad CP of the first semiconductor
chip 321 located at the lowermost portion of the second chip
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stack 320 and the pad 302 of the base layer 300, will be
referred to as a second stack wire 344.

[0085] In the above semiconductor package, because the
first chip stack 310 includes 2* semiconductor chips 311 to
318, each of the first to eighth semiconductor chips 311 to
318 may include at least three chip identification pads to
distinguish/identify them within the first chip stack 310. For
example, each of the first to eighth semiconductor chips 311
to 318 may include first to third chip identification pads CP1,
CP2, and CP3. This is because 2° states may be expressed by
using three chip identification pads. Further, in order to
distinguish/identify the first chip stack 310 and the second
chip stack 320, each of the first to eighth semiconductor
chips 311 to 318 of the first chip stack 310 may include one
stack identification pad CP0. Also, because the second chip
stack 320 includes 2> semiconductor chips 321 to 328, each
of the first to eighth semiconductor chips 321 to 328 may
include at least three chip identification pads, that is, first to
third chip identification pads CP1, CP2, and CP3, to distin-
guish/identify them within the second chip stack 320. Fur-
ther, in order to distinguish/identify the first chip stack 310
and the second chip stack 320, each of the first to eighth
semiconductor chips 321 to 328 of the second chip stack 320
may include one stack identification pad CPO0.

[0086] In the first chip stack 310 and the second chip stack
320, the stack identification pads CP0 may be substantially
aligned with each other along the first direction, the first chip
identification pads CP1 may be substantially aligned with
each other along the first direction, the second chip identi-
fication pads CP2 may be substantially aligned with each
other along the first direction, and the third chip identifica-
tion pads CP3 may be substantially aligned with each other
along the first direction. Also, in the second direction, the
stack identification pad CP0, the first chip identification pad
CP1, the second chip identification pad CP2, and the third
chip identification pad CP3 may be arranged adjacent to
each other. However, the present disclosure is not limited
thereto, and in another embodiment, the first to third chip
identification pads CP1, CP2, and CP3 may be adjacent to
each other, and the stack identification pad CP0 may be
spaced apart from the first to third chip identification pads
CP1, CP2, and CP3, in the second direction. That is, another
chip pad CP may be disposed between the stack identifica-
tion pad CP0 and the first to third chip identification pads
CP1, CP2, and CP3. The first to eighth semiconductor chips
311 to 318 of the first chip stack 310 and the first to eighth
semiconductor chips 321 to 328 of the second chip stack 320
may be distinguished from each other according to combi-
nations of power applied to the stack identification pad CPO0,
the first chip identification pad CP1, the second chip iden-
tification pad CP2, and the third chip identification pad CP1.
This will be described below with further reference to FIG.
3C together with FIG. 3B.

[0087] Referring to FIGS. 3B and 3C, the power supply
states of the stack identification pads CP0 of the first chip
stack 310 may be different from the power supply states of
the stack identification pads CP0 of the second chip stack
320 so that the first chip stack 310 and the second chip stack
320 are distinguished/identified. That is, the logical value of
the stack identification pads CP0 of the first chip stack 310
may be different from the logical value of the stack identi-
fication pads CP0 of the second chip stack 320. In the
present embodiment, the stack identification pads CP0 of the
first to eighth semiconductor chips 311 to 318 of the first
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chip stack 310 may be supplied with the power, that is, may
have the logical value ‘1°, and the stack identification pads
CPO of the first to eighth semiconductor chips 321 to 328 of
the second chip stack 320 may be in the floating state, that
is, may have the logical value ‘0’. Because the stack
identification pads CP0 of the first to eighth semiconductor
chips 321 to 328 of the second chip stack 320 do not receive
the power, bonding wire connection may be omitted as
illustrated.

[0088] The stack identification pads CP0 of the first chip
stack 310 may be connected to the base layer 300 through
the first wire 330. More specifically, the stack identification
pads CPO of the first to eighth semiconductor chips 311 to
318 of the first chip stack 310 may be connected to each
other through the first inter-chip wire 332, and the stack
identification pad CP0 of the first semiconductor chip 311
may be connected to the pad 302 of the base layer 300
through the first stack wire 334. Because the stack identi-
fication pads CPO of the second chip stack 320 are in the
floating state, they might not be connected to a wire.

[0089] In addition, in order to distinguish/identify the first
to eighth semiconductor chips 311 to 318 in the first chip
stack 310, eight logical value combinations expressed by the
power supply states of the first to third chip identification
pads CP1, CP2, and CP3 may be different from each other.
In the present embodiment, the first to third chip identifi-
cation pads CP1, CP2, and CP3 of the lowermost first
semiconductor chip 311 may be in a state in which the power
is applied. In each of the second to fourth semiconductor
chips 312, 313, and 314, two selected among the first to third
chip identification pads CP1, CP2, and CP3 may be applied
with the power, and the other may be in the floating state. In
particular, in order to form a short wire that does not skip a
semiconductor chip in a diagonal direction and/or a straight
direction, the power may be applied to the first to third chip
identification pads CP1, CP2, and CP3 so that those in the
floating state, among the first to third chip identification pads
CP1, CP2, and CP3, are arranged in a diagonal direction. For
example, the first and second chip identification pads CP1
and CP2 of the second semiconductor chip 312 may receive
the power, the first and third chip identification pads CP1
and CP3 of the third semiconductor chip 313 may receive
the power, and the second and third chip identification pads
CP2 and CP3 of the fourth semiconductor chip 314 may
receive the power. In this case, the third chip identification
pad CP3 of the second semiconductor chip 312, the second
chip identification pad CP2 of the third semiconductor chip
313, and the first chip identification pad CP1 of the fourth
semiconductor chip 314 may be in the floating state, and
may be arranged in a diagonal direction (see dotted line @)
In each of the fifth to seventh semiconductor chips 315, 316,
and 317, one selected among the first to third chip identi-
fication pads CP1, CP2, and CP3 may be applied with the
power. In particular, in order to form a short wire that does
not skip a semiconductor chip in a diagonal direction and/or
a straight direction, those to which the power is applied,
among the first to third chip identification pads CP1, CP2,
and CP3, may be arranged in a diagonal direction. For
example, the third chip identification pad CP3 of the fifth
semiconductor chip 315 may receive the power, the second
chip identification pad CP2 of the sixth semiconductor chip
316 may receive the power, and the first chip identification
pad CP1 of the seventh semiconductor chip 317 may receive
the power (see dotted line @) In the eighth semiconductor
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chip 318, the first to third chip identification pads CP1, CP2,
and CP3 may be in the floating state.

[0090] The first to third chip identification pads CP1, CP2,
and CP3 of the first chip stack 310 may be connected to the
base layer 300 through the first wire 330. More specifically,
the first chip identification pad CP1 of the seventh semicon-
ductor chip 317, the second chip identification pad CP2 of
the sixth semiconductor chip 316, the third chip identifica-
tion pad CP3 of the fifth semiconductor chip 315, the second
chip identification pad CP2 of the fourth semiconductor chip
314, the first chip identification pad CP1 of the third
semiconductor chip 313, the first chip identification pad CP1
of the second semiconductor chip 312, and the first chip
identification pad CP1 of the first semiconductor chip 311
may be connected to each other through the first inter-chip
wire 332. In addition, the third chip identification pad CP3
of the fourth semiconductor chip 314, the third chip iden-
tification pad CP3 of the third semiconductor chip 313, the
second chip identification pad CP2 of the second semicon-
ductor chip 312, and the second chip identification pad CP2
of'the first semiconductor chip 311 may be connected to each
other through the first inter-chip wire 332. The first to third
chip identification pads CP1, CP2, and CP3 of the first
semiconductor chip 311 may be connected to the pad 302 of
the base layer 300 through the first stack wire 334.

[0091] Similarly, in order to distinguish/identify the first to
eighth semiconductor chips 321 to 328 in the second chip
stack 320, eight logical value combinations expressed by the
power supply states of the first to third chip identification
pads CP1, CP2, and CP3 may be different from each other.
In the present embodiment, the first to third chip identifi-
cation pads CP1, CP2, and CP3 of the lowermost first
semiconductor chip 321 may be in a state in which the power
is applied. In each of the second to fourth semiconductor
chips 322, 323, and 324, two selected among the first to third
chip identification pads CP1, CP2, and CP3 may be applied
with the power, and the other may be in the floating state. In
particular, in order to form a short wire that does not skip a
semiconductor chip in a diagonal direction and/or a straight
direction, the power may be applied to the first to third chip
identification pads CP1, CP2, and CP3 so that those in the
floating state, among the first to third chip identification pads
CP1, CP2, and CP3, are arranged in a diagonal direction. For
example, the first and second chip identification pads CP1
and CP2 of the second semiconductor chip 322 may receive
the power, the first and third chip identification pads CP1
and CP3 of the third semiconductor chip 323 may receive
the power, and the second and third chip identification pads
CP2 and CP3 of the fourth semiconductor chip 324 may
receive the power. In this case, the third chip identification
pad CP3 of the second semiconductor chip 322, the second
chip identification pad CP2 of the third semiconductor chip
323, and the first chip identification pad CP1 of the fourth
semiconductor chip 324 may be in the floating state, and
may be arranged in a diagonal direction (see dotted line @)
In each of the fifth to seventh semiconductor chips 325, 326,
and 327, one selected among the first to third chip identi-
fication pads CP1, CP2, and CP3 may be applied with the
power. In particular, in order to form a short wire that does
not skip a semiconductor chip in a diagonal direction and/or
a straight direction, those to which the power is applied,
among the first to third chip identification pads CP1, CP2,
and CP3, may be arranged in a diagonal direction. For
example, the third chip identification pad CP3 of the fifth
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semiconductor chip 325 may receive the power, the second
chip identification pad CP2 of the sixth semiconductor chip
326 may receive the power, and the first chip identification
pad CP1 of the seventh semiconductor chip 327 may receive
the power (see dotted line @) In the eighth semiconductor
chip 328, the first to third chip identification pads CP1, CP2,
and CP3 may be in the floating state.

[0092] The first to third chip identification pads CP1, CP2,
and CP3 of the second chip stack 320 may be connected to
the base layer 300 through the second wire 340. More
specifically, the first chip identification pad CP1 of the
seventh semiconductor chip 327, the second chip identifi-
cation pad CP2 of the sixth semiconductor chip 326, the
third chip identification pad CP3 of the fifth semiconductor
chip 325, the second chip identification pad CP2 of the
fourth semiconductor chip 324, the first chip identification
pad CP1 of the third semiconductor chip 323, the first chip
identification pad CP1 of the second semiconductor chip
322, and the first chip identification pad CP1 of the first
semiconductor chip 321 may be connected to each other
through the second inter-chip wire 342. In addition, the third
chip identification pad CP3 of the fourth semiconductor chip
324, the third chip identification pad CP3 of the third
semiconductor chip 323, the second chip identification pad
CP2 of the second semiconductor chip 322, and the second
chip identification pad CP2 of the first semiconductor chip
321 may be connected to each other through the second
inter-chip wire 342. The first to third chip identification pads
CP1, CP2, and CP3 of the first semiconductor chip 321 may
be connected to the pad 302 of the base layer 300 through
the second stack wire 344.

[0093] Meanwhile, the power supply states of the first to
third chip identification pads CP1, CP2, and CP3 of the first
chip stack 310 and the connection form of the first wire 330
accordingly, and the power supply states of the first to third
chip identification pads CP1, CP2, and CP3 of the second
chip stack 320 and the connection form of the second wire
340 accordingly, are not limited to the illustrated ones. When
the power is applied to all of the first to third chip identi-
fication pads CP1, CP2, and CP3 of the first semiconductor
chips 311 and 321 respectively positioned at the lowermost
portions of the first and second chip stacks 310 and 320, the
power is applied to two selected from the first to third chip
identification pads CP1, CP2, and CP3 of each of the second
to fourth semiconductor chips 312 to 314, and 322 to 324,
the power is applied to one selected from the first to third
chip identification pads CP1, CP2, and CP3 of each of the
fifth to seventh semiconductor chips 315 to 317, and 325 to
327, and all of the first to third chip identification pads CP1,
CP2, and CP3 of the eighth semiconductor chips 318 and
328 respectively positioned at the uppermost portions of the
first and second chip stacks 310 and 320 are in the floating
state, the power supply states of the first to third chip
identification pads CP1, CP2, and CP3 of the second to
seventh semiconductor chips 312 to 317, and 322 to 327, and
connection forms of the first and second inter-chip wires 332
and 342 accordingly, may be variously modified. Here, in
the first chip stack 310, the selected two of the second
semiconductor chip 312, the selected two of the third
semiconductor chip 313, and the selected two of the fourth
semiconductor chip 314 may be different from each other,
and in the second chip stack 320, the selected two of the
second semiconductor chip 322, the selected two of the third
semiconductor chip 323, and the selected two of the fourth
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semiconductor chip 324 may be different from each other.
Also, in the first chip stack, 310, the selected one of the fifth
semiconductor chip 315, the selected one of the sixth
semiconductor chip 316, and the selected one of the seventh
semiconductor chip 317 may be different from each other,
and in the second chip stack 320, the selected one of the fifth
semiconductor chip 325, the selected one of the sixth
semiconductor chip 326, and the selected one of the seventh
semiconductor chip 327 may be different from each other.
This will be described, for example, with reference to FIGS.
3D to 3F.

[0094] FIGS. 3D to 3F are views illustrating power supply
states of stack identification pads and chip identification
pads of a plurality of semiconductor chips included in a
semiconductor package according to another embodiment of
the present disclosure as logical values. In these figures, the
wire connected to the stack identification pads and the chip
identification pads are shown in the form of arrows. The
description will focus on differences from the semiconductor
package of FIGS. 3A to 3C described above.

[0095] Referring to FIG. 3D, the second and third chip
identification pads CP2 and CP3 of the second semiconduc-
tor chips 312 and 322 may be applied with the power, the
first and third chip identification pads CP1 and CP3 of the
third semiconductor chips 313 and 323 may be applied with
the power, and the first and second chip identification pads
CP1 and CP2 of the fourth semiconductor chips 314 and 324
may be applied with the power. In this case, the first chip
identification pad CP1 of the second semiconductor chips
312 and 322, the second chip identification pad CP2 of the
third semiconductor chips 313 and 323, and the third chip
identification pad CP3 of the fourth semiconductor chips
314 and 324, which are in the floating state, may be arranged
in a diagonal direction (see dotted lines @ and (3)).
However, this diagonal direction may be opposite to that
shown in FIG. 3C.

[0096] The third chip identification pad CP3 of the fifth
semiconductor chips 315 and 325 may be applied with the
power, the second chip identification pad CP2 of the sixth
semiconductor chips 316 and 326 1o may be applied with the
power, the first chip identification pad CP1 of the seventh
semiconductor chips 317 and 327 may be applied with the
power, and they may be arranged in a diagonal direction (see
dotted lines @ and @) This diagonal direction may be the
same as that shown in FIG. 3C.

[0097] In this case, the first chip identification pad CP1 of
the seventh semiconductor chips 317 and 327, the second
chip identification pad CP2 of the sixth semiconductor chips
316 and 326, the third chip identification pad CP3 of the fifth
semiconductor chips 315 and 325, the second chip identi-
fication pad CP2 of the fourth semiconductor chips 314 and
324, the third chip identification pad CP3 of the third
semiconductor chips 313 and 323, the third chip identifica-
tion pad CP3 of the second semiconductor chips 312 and
322, and the third chip identification pad CP3 of the first
semiconductor chips 311 and 321 may be connected to each
other by an inter-chip wire. In addition, the first chip
identification pad CP1 of the fourth semiconductor chips
314 and 324, the first chip identification pad CP1 of the third
semiconductor chips 313 and 323, the second chip identi-
fication pad CP2 of the second semiconductor chips 312 and
322, and the second chip identification pad CP2 of the first
semiconductor chips 311 and 321 may be connected to each
other by another inter-chip wire. Each of the first to third clip
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identification pads CP1, CP2, and CP3 of the first semicon-
ductor chips 311 and 321 may be connected to a base layer
through a stack wire.

[0098] Referring to FIG. 3E, the second and third chip
identification pads CP2 and CP3 of the second semiconduc-
tor chips 312 and 322 may be applied with the power, the
first and third chip identification pads CP1 and CP3 of the
third semiconductor chips 313 and 323 may be applied with
the power, and the first and second chip identification pads
CP1 and CP2 of the fourth semiconductor chips 314 and 324
may be applied with the power. In this case, the first chip
identification pad CP1 of the second semiconductor chips
312 and 322, the second chip identification pad CP2 of the
third semiconductor chips 313 and 323, and the third chip
identification pad CP3 of the fourth semiconductor chips
314 and 324, which are in the floating state, may be arranged
in a diagonal direction (see dotted lines é and (3)).
However, this diagonal direction may be opposite to that
shown in FIG. 3C.

[0099] The first chip identification pad CP1 of the semi-
conductor chips 315 and 325 may be applied with the power,
the second chip identification pad CP2 of the sixth semi-
conductor chips 316 and 326 may be applied with the power,
the third chip identification pad CP3 of the seventh semi-
conductor chips 317 and 327 may be applied with the power,
and they may be arranged in a diagonal direction (see dotted
lines and @) This diagonal direction may be opposite
to that shown in FIG. 3C.

[0100] In this case, the third chip identification pad CP3 of
the seventh semiconductor chips 317 and 327, the second
chip identification pad CP2 of the sixth semiconductor chips
316 and 326, the first chip identification pad CP1 of the fifth
semiconductor chips 315 and 325, the second chip identi-
fication pad CP2 of the fourth semiconductor chips 314 and
324, the third chip identification pad CP3 of the third
semiconductor chips 313 and 323, the third chip identifica-
tion pad CP3 of the second semiconductor chips 312 and
322, and the third chip identification pad CP3 of the first
semiconductor chips 311 and 321 may be connected to each
other by an inter-chip wire. In addition, the first chip
identification pad CP1 of the fourth semiconductor chips
314 and 324, the first chip identification pad CP1 of the third
semiconductor chips 313 and 323, the second chip identi-
fication pad CP2 of the second semiconductor chips 312 and
322, and the second chip identification pad CP2 of the first
semiconductor chips 311 and 321 may be connected to each
other by another inter-chip wire. Each of the first to third
chip identification pads CP1, CP2, and CP3 of the first
semiconductor chips 311 and 321 may be connected to a
base layer through a stack wire.

[0101] Referring to FIG. 3F, the first and second chip
identification pads CP1 and CP2 of the second semiconduc-
tor chips 312 and 322 may be applied with the power, the
first and third chip identification pads CP1 and CP3 of the
third semiconductor chips 313 and 323 may be applied with
the power, and the second and third chip identification pads
CP2 and CP3 of the fourth semiconductor chips 314 and 324
may be applied with the power. In this case, the third chip
identification pad CP3 of the second semiconductor chips
312 and 322, the second chip identification pad CP2 of the
third semiconductor chips 313 and 323, and the first chip
identification pad CP1 of the fourth semiconductor chips
314 and 324, which are in the floating state, may be arranged
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in a diagonal direction (see dotted lines @ and @) This
diagonal direction may be the same as that shown in FIG.
3C.

[0102] The first chip identification pad CP1 of the fifth
semiconductor chips 315 and 325 may be applied with the
power, the second chip identification pad CP2 of the sixth
semiconductor chips 316 and 326 may be applied with the
power, the third chip identification pad CP3 of the seventh
semiconductor chips 317 and 327 may be applied with the
power, and they may be arranged in a diagonal direction (see
dotted lines and @) This diagonal direction may be
opposite to that shown in FIG. 3C,

[0103] In this case, the third chip identification pad CP3 of
the seventh semiconductor chips 317 and 327, the second
chip identification pad CP2 of the sixth semiconductor chips
316 and 326, the first chip identification pad CP1 of the fifth
semiconductor chips 315 and 325, the second chip identi-
fication pad CP2 of the fourth semiconductor chips 314 and
324, the first chip identification pad CP1 of the third
semiconductor chips 313 and 323, the first chip identifica-
tion pad CP1 of the second semiconductor chips 312 and
322, and the first chip identification pad CP1 of the first
semiconductor chips 311 and 321 may be connected to each
other by an inter-chip wire. In addition, the third chip
identification pad CP3 of the fourth semiconductor chips
314 and 324, the third chip identification pad CP3 of the
third semiconductor chips 313 and 323, the second chip
identification pad CP2 of the second semiconductor chips
312 and 322, and the second chip identification pad CP2 of
the first semiconductor chips 311 and 321 may be connected
to each other by another inter-chip wire. Each of the first to
third chip identification pads CP1, CP2, and CP3 of the first
semiconductor chips 311 and 321 may be connected to a
base layer through a stack wire.

[0104] Although not shown, other embodiments may be
possible. For example, the power supply states of the first to
third chip identification pads CP1, CP2, and CP3 of the first
chip stack 310, and the wire connection state may be the
same as one of the embodiment of FIGS. 3B and 3C, the
embodiment of FIG. 3D, the embodiment of FIG. 3E, and
the embodiment of FIG. 3F. Also, the power supply states of
the first to third chip identification pads CP1, CP2, and CP3
of the second chip stack 320, and the wire connection state
may be the same as one of the embodiment of FIGS. 3B and
3C, the embodiment of FIG. 3D, the embodiment of FIG.
3E, and the embodiment of FIG. 3F. The power supply states
of the first to third chip identification pads CP1, CP2, and
CP3 of the first chip stack 310, and the wire connection state
may be different from the power supply states of the first to
third chip identification pads CP1, CP2, and CP3 of the
second chip stack 320, and the wire connection state.
[0105] In the above embodiments, when the semiconduc-
tor package includes two chip stacks and each chip stack
includes 4 or 8 semiconductor chips, the arrangement of the
stack identification pads and the chip identification pads, the
power application, and the wire connection has been
described. However, the present disclosure is not limited
thereto, and this concept is expanded and described as
follows.

[0106] A semiconductor package according to the present
embodiment may include a base layer and first and second
chip stacks formed over the base layer.

[0107] Each of the first and second chip stacks may
include a plurality of semiconductor chips. Chip pads may
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be disposed at one side edge region of each of the semicon-
ductor chips in a first direction, and may be arranged in a line
in a second direction. The plurality of semiconductor chips
may be offset stacked in a direction away from the one side
in the first direction so that the chip pads are exposed.
Further, in the first direction, the one side of the lowermost
semiconductor chip of the second chip stack may protrude
toward a direction opposite to the offset direction than the
one side of the uppermost semiconductor chip of the first
chip stack.

[0108] The chip pads may include stack identification pads
to identity the first chip stack and the second chip stack, and
chip identification pads to identify semiconductor chips
included in each of the first and second chip stacks. Each
semiconductor chip may include one stack identification
pad. The stack identification pads may be substantially
aligned in a line along the first direction. When each of the
first and second chip stacks includes 2”7 semiconductor
chips, each semiconductor chip may include N-1 chip
identification pads. When N-1 chip identification pads are
sequentially referred to as first to N—1th chip identification
pads from any one side of each semiconductor chip in the
second direction, nth chip identification pads of the semi-
conductor chips may be substantially aligned in a line along
the first direction, where n is a natural number of 1 or more
and N-1 or less). The 2™* semiconductor chips included in
each of the first and second chip stacks may be referred to
as first to Kth semiconductor chips according to a distance
from the base layer, where K is the same as 27",

[0109] The stack identification pads of the semiconductor
chips included in one of the first and second chip stacks, for
example, the stack identification pads of the first chip stack
may be in a state in which power is applied, and the stack
identification pads of the semiconductor chips included in
the other of the first and second chip stacks, for example, the
stack identification pads of the second chip stack may be in
a floating state. The stack identification pads of the first to
Kth semiconductor chips of the first chip stack may be
connected to each other through an inter-chip wire, and the
stack identification pad of the first semiconductor chip of the
first chip stack may be connected to the base layer through
a stack wire.

[0110] In each of the first and second chip stacks, each of
the first to Kth semiconductor chips may be distinguished by
combinations of power supply states and floating states of its
N-1 chip identification pads. That is, the combinations of
the power supply states and the floating states of the chip
identification pads of the first to Kth semiconductor chips
may be different from each other.

[0111] All of the chip identification pads of the first
semiconductor chip may be in a state in which the power is
applied, and all of the chip identification pads of the Kth
semiconductor chip may be in the floating state. Some of the
chip identification pads of the second to K-1th semiconduc-
tor chips may be supplied with the power and the rest may
be in the floating state. In each of the first and second chip
stacks, the chip identification pad of the first semiconductor
chip may be connected to the base layer through the stack
wire. In addition, in each of the first and second chip stacks,
chip identification pads to which the power is applied
between the first to K-1th semiconductor chips may be
connected to each other by the inter-chip wire.

[0112] Here, the chip identification pads to which the
power is applied in the second to K-1th semiconductor
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chips positioned between the first semiconductor chip and
the Kth semiconductor chip, may be arranged so that a long
inter-chip wire skipping a semiconductor chip does not
occur. To this end, in the second to K-1th semiconductor
chips, the chip identification pads in a state in which the
power is applied and/or in the floating state may be arranged
in a diagonal direction crossing the first and second direc-
tions. In this case, the inter-chip wire connected to the nth
chip identification pad of the kth semiconductor chip among
the first to K-1 semiconductor chips may be connected to
one of the n-1th chip identification pad, the nth chip
identification pad, and the n+1th chip identification pad of
the k—1th and/or k+1th semiconductor chip adjacent to the
kth semiconductor chip, where k is a natural number of 1 or
more and K-1 or less. That is, the inter-chip wire may be
formed as a short wire that does not skip the semiconductor
chip by connecting chip identification pads of adjacent
semiconductor chips to each other in the diagonal direction
or the first direction,

[0113] Further, the second to K-1th semiconductor chips
may be grouped into one or more groups, and the number of
chip identification pads to which the power is applied in each
semiconductor chip belonging to a specific group may
decrease sequentially, according to the distance between the
specific group and the first semiconductor chip. The group-
ing method examples have been described in the above
embodiments. For example, when each of the first and
second chip stacks includes first to fourth semiconductor
chips, there may be one group including the second and third
semiconductor chips, and each of the second and third
semiconductor chips of this group may have one chip
identification pad to which the power is applied. Here, it has
been described that the chip identification pads to which the
power is applied may be arranged in the diagonal direction.
Alternatively, for example, when each of the first and second
chip stacks includes the first to eighth semiconductor chips,
a first group including the second to fourth semiconductor
chips and a second group including the fifth to seventh
semiconductor chips may exist, and each of the second to
fourth semiconductor chips of the first group may have two
chip identification pads to which the power is applied, and
each of the fifth to seventh semiconductor chips of the
second group may have one chip identification pad to which
the power is applied. Here, it has been described that the
chip identification pads in the floating state of the second to
fourth semiconductor chips may be arranged in the diagonal
direction, and the chip identification pads to which the
power is applied of the fifth to seventh semiconductor chips
may be arranged in the diagonal direction.

[0114] According to the above embodiments of the present
disclosure, it may be possible to provide a semiconductor
package capable of reducing a failure and improving opera-
tion characteristics while satisfying the demand for high
performance/high capacity.

[0115] FIG. 4 shows a block diagram illustrating an elec-
tronic system including a memory card 7800 employing at
least one of the semiconductor packages according to the
embodiments. The memory card 7800 includes a memory
7810, such as a nonvolatile memory device, and a memory
controller 7820. The memory 7810 and the memory con-
troller 7820 may store data or read out the stored data. At
least one of the memory 7810 and the memory controller
7820 may include at least one of the semiconductor pack-
ages according to described embodiments.
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[0116] The memory 7810 may include a nonvolatile
memory device to which the technology of the embodiments
of the present disclosure is applied. The memory controller
7820 may control the memory 7810 such that stored data is
read out or data is stored in response to a read/write request
from a host 7830.

[0117] FIG. 5 shows a block diagram illustrating an elec-
tronic system 8710 including at least one of the semicon-
ductor packages according to described embodiments. The
electronic system 8710 may include a controller 8711, an
input/output device 8712, and a memory 8713. The control-
ler 8711, the input/output device 8712, and the memory
8713 may be coupled with one another through a bus 8715
providing a path through which data move.

[0118] In an embodiment, the controller 8711 may include
one or more microprocessor, digital signal processor, micro-
controller, and/or logic device capable of performing the
same functions as these components. The controller 8711 or
the memory 8713 may include one or more of the semicon-
ductor packages according to the embodiments of the pres-
ent disclosure. The input/output device 8712 may include at
least one selected among a keypad, a keyboard, a display
device, a touchscreen and so forth. The memory 8713 is a
device for storing data. The memory 8713 may store data
and/or commands to be executed by the controller 8711, and
the like.

[0119] The memory 8713 may include a volatile memory
device such as a DRAM and/or a nonvolatile memory device
such as a flash memory. For example, a flash memory may
be mounted to an information processing system such as a
mobile terminal or a desktop computer. The flash memory
may constitute a solid state disk (SSD). In this case, the
electronic system 8710 may stably store a large amount of
data in a flash memory system.

[0120] The electronic system 8710 may further include an
interface 8714 configured to transmit and receive data to and
from a communication network. The interface 8714 may be
a wired or wireless type. For example, the interface 8714
may include an antenna or a wired or wireless transceiver.

[0121] The electronic system 8710 may be realized as a
mobile system, a personal computer, an industrial computer,
or a logic system performing various functions. For
example, the mobile system may be any one of a personal
digital assistant (PDA), a portable computer, a tablet com-
puter, a mobile phone, a smart phone, a wireless phone, a
laptop computer, a memory card, a digital music system, and
an information transmission/reception system.

[0122] Ifthe electronic system 8710 represents equipment
capable of performing wireless communication, the elec-
tronic system 8710 may be used in a communication system
using a technique of CDMA (code division multiple access),
GSM (global system for mobile communications), NADC
(north American digital cellular), E-TDMA (enhanced-time
division multiple access), WCDMA (wideband code divi-
sion multiple access), CDMA2000, LTE (long term evolu-
tion), or Wibro (wireless broadband Internet).

[0123] Although various embodiments have been
described for illustrative purposes, it will be apparent to
those skilled in the art that various changes and modifica-
tions may be made without departing from the spirit and
scope of the present teachings as defined in the following
claims.
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What is claimed is:
1. A semiconductor package comprising:
a base layer; and
a first chip stack and a second chip stack sequentially
stacked over the base layer, each of the first and second
chip stacks including first to fourth semiconductor
chips which are offset stacked to expose chip pads at
one side edge of each of the first to fourth semicon-
ductor chips, and the chip pads including stack identi-
fication pads for identifying the first chip stack and the
second chip stack, and first and second chip identifi-
cation pads for identifying the first to fourth semicon-
ductor chips in each of the first and second chip stacks,

wherein power is applied to the stack identification pads
of the first to fourth semiconductor chips of one of the
first and second chip stacks,

in the first chip stack, the power is applied to the first and

second chip identification pads of the first semiconduc-

tor chip, one of the first and second chip identification

pads of the second semiconductor chip, and the other of

the first and second chip identification pads of the third

semiconductor chip, and

in the second chip stack, the power is applied to the first
and second chip identification pads of the first semi-
conductor chip, one of the first and second chip
identification pads of the second semiconductor chip,
and the other of the first and second chip identifica-
tion pads of the third semiconductor chip.

2. The semiconductor package according to claim 1,
further comprising:

an inter-chip wire connecting the stack identification pads

to which the power is applied to each other; and

a stack wire connecting the stack identification pad to

which the power is applied of the first semiconductor
chip to the base layer.

3. The semiconductor package according to claim 1,
wherein the power is applied to the stack identification pads
of the first to fourth semiconductor chips of the first chip
stack.

4. The semiconductor package according to claim 1,
wherein, in at least one of the first chip stack and the second
chip stack, the power is applied to the first chip identification
pad of the second semiconductor chip and the second chip
identification pad of the third semiconductor chip,

the semiconductor package further comprising:

an inter-chip wire connecting the second chip identifica-

tion pad of the third semiconductor chip, the first chip
identification pad of the second semiconductor chip,
and the first chip identification pad of the first semi-
conductor chip; and

a stack wire connecting the first and second chip identi-

fication pads of the first semiconductor chip to the base
layer.

5. The semiconductor package according to claim 1,
wherein, in at least one of the first chip stack and the second
chip stack, the power is applied to the second chip identi-
fication pad of the second semiconductor chip and the first
chip identification pad of the third semiconductor chip,

the semiconductor package further comprising:

an inter-chip wire connecting the first chip identification

pad of the third semiconductor chip, the second chip
identification pad of the second semiconductor chip,
and the second chip identification pad of the first
semiconductor chip; and

Jun. 16, 2022

a stack wire connecting the first and second chip identi-
fication pads of the first semiconductor chip to the base
layer.

6. The semiconductor package according to claim 1,
wherein, remaining ones of the stack identification pads and
the first and second chip identification pads, that are not
power-applied ones of the stack identification pads and the
first and second chip identification pads, are in a floating
state.

7. The semiconductor package according to claim 6,
wherein the stack identification pads, and the first and
second chip identification pads, which are in the floating
state, are not connected to a wire.

8. The semiconductor package according to claim 1,
wherein the stack identification pads are aligned with each
other along an offset direction,

the first chip identification pads are aligned with each
other along the offset direction, and

the second chip identification pads are aligned with each
other along the offset direction.

9. The semiconductor package according to claim 1,
wherein one side surface adjacent to the chip pads of the first
semiconductor chip of the second chip stack protrudes
toward a direction opposite to an offset direction than one
side surface adjacent is to the chip pads of the fourth
semiconductor chip of the first chip stack.

10. A semiconductor package comprising:

a base layer; and

a first chip stack and a second chip stack sequentially
stacked over the base layer, each of the first and second
chip stacks including first to eighth semiconductor
chips which are offset stacked to expose chip pads at
one side edge of each of the first to eighth semicon-
ductor chips, and the chip pads including stack identi-
fication pads for identifying the first chip stack and the
second chip stack, and first to third chip identification
pads for identifying the first to eighth semiconductor
chips in each of the first and second chip stacks,

wherein power is applied to the stack identification pads
of the first to eighth semiconductor chips of one of the
first and second chip stacks,

in the first chip stack, the power is applied to the first to
third chip identification pads of the first semiconductor
chip, two selected from the first to third chip identifi-
cation pads of each of the second to fourth semicon-
ductor chips, and one selected from the first to third
chip identification pads of each of the fifth to seventh
semiconductor chips, where the selected two of the
second semiconductor chip, the selected two of the
third semiconductor chip, and the selected two of the
fourth semiconductor chip are different from each
other, and the selected one of the fifth semiconductor
chip, the selected one of the sixth semiconductor chip,
and the selected one of the seventh semiconductor chip
are different from each other, and

in the second chip stack, the power is applied to the first
to third chip identification pads of the first semicon-
ductor chip, two selected from the first to third chip
identification pads of each of the second to fourth
semiconductor chips, and one selected from the first to
third chip identification pads of each of the fifth to
seventh semiconductor chips, where the selected two of
the second semiconductor chip, the selected two of the
third semiconductor chip, and the selected two of the
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fourth semiconductor chip are different from each
other, and the selected one of the fifth semiconductor
chip, the selected one of the sixth semiconductor chip,
and the selected one of the seventh semiconductor chip
are different from each other.

11. The semiconductor package according to claim 10,
further comprising:

an inter-chip wire connecting the stack identification pads

to which the power is applied to each other; and

a stack wire connecting the stack identification pad to

which the power is applied of the first semiconductor
chip to the base layer.

12. The semiconductor package according to claim 10,
wherein the power is applied to the stack identification pads
of the is first to eighth semiconductor chips of the first chip
stack.

13. The semiconductor package according to claim 10,
wherein, the power is applied to the first and second chip
identification pads of the second semiconductor chip, the
first and third chip identification pads of the third semicon-
ductor chip, the second and third chip identification pads of
the fourth semiconductor chip, the third chip identification
pad of the fifth semiconductor chip, the second chip iden-
tification pad of the sixth semiconductor chip, and the first
chip identification pad of the seventh semiconductor chip in
at least one of the first chip stack and the second chip stack,

the semiconductor package further comprising:

an inter-chip wire connecting the first chip identification

pad of the seventh semiconductor chip, the second chip
identification pad of the sixth semiconductor chip, the
third chip identification pad of the fifth semiconductor
chip, the second chip identification pad of the fourth
semiconductor chip, the first chip identification pad of
the third semiconductor chip, the first chip identifica-
tion pad of the second semiconductor chip, and the first
chip identification pad of the first semiconductor chip,
and connecting the third chip identification pad of the
fourth semiconductor chip, the third chip identification
pad of the third semiconductor chip, the second chip
identification pad of the second semiconductor chip,
and the second chip identification pad of the first
semiconductor chip; and

a stack wire connecting the first to third chip identification

pads of the first semiconductor chip to the base layer.

14. The semiconductor package according to claim 10,
wherein, the power is applied to the second and third chip
identification pads of the second semiconductor chip, the
first and third chip identification pads of the third semicon-
ductor chip, the first and second chip identification pads of
the fourth semiconductor chip, the third chip identification
pad of the fifth semiconductor chip, the second chip iden-
tification pad of the sixth semiconductor chip, and the first
chip identification pad of the seventh semiconductor chip in
at least one of the first chip stack and the second chip stack,

the semiconductor package further comprising:

an inter-chip wire connecting the first chip identification

pad of the seventh semiconductor chip, the second chip
identification pad of the sixth semiconductor chip, the
third chip identification pad of the fifth semiconductor
chip, the second chip identification pad of the fourth
semiconductor chip, the third chip identification pad of
the third semiconductor chip, the third chip identifica-
tion pad of the second semiconductor chip, and the
third chip identification pad of the first semiconductor
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chip, and connecting the first chip identification pad of
the fourth semiconductor chip, the first chip identifi-
cation pad of the third semiconductor chip, the second
chip identification pad of the second semiconductor
chip, and the second chip identification pad of the first
semiconductor chip; and
a stack wire connecting the first to third chip identification
pads of the first semiconductor chip to the base layer.
15. The semiconductor package according to claim 10,
wherein, the power is applied to the second and third chip
identification pads of the second semiconductor chip, the
first and third chip identification pads of the third semicon-
ductor chip, and the first and second chip identification pads
of the fourth semiconductor chip, the first chip identification
pad of the fifth semiconductor chip, the second chip iden-
tification pad of the sixth semiconductor chip, and the third
chip identification pad of the seventh semiconductor chip in
at least one of the first chip stack and the second chip stack,
the semiconductor package further comprising:
an inter-chip wire connecting the third chip identification
pad of the seventh semiconductor chip, the second chip
identification pad of the sixth semiconductor chip, the
first chip identification pad of the fifth semiconductor
chip, the second chip identification pad of the fourth
semiconductor chip, the third chip identification pad of
the third semiconductor chip, the third chip identifica-
tion pad of the second semiconductor chip, and the
third chip identification pad of the first semiconductor
chip, and connecting the first chip identification pad of
the fourth semiconductor chip, the first chip identifi-
cation pad of the third semiconductor chip, the second
chip identification pad of the second semiconductor
chip, and the second chip identification pad of the first
semiconductor chip; and
a stack wire connecting the first to third chip identification
pads of the first semiconductor chip to the base layer.
16. The semiconductor package according to claim 10,
wherein, the power is applied to the first and second chip
identification pads of the second semiconductor chip, the
first and third chip identification pads of the third semicon-
ductor chip, the second and third chip identification pads of
the fourth semiconductor chip, the first chip identification
pad of the fifth semiconductor chip, the second chip iden-
tification pad of the sixth semiconductor chip, and the third
chip identification pad of the seventh semiconductor chip in
at least one of the first chip stack and the second chip stack,
the semiconductor package further comprising:
an inter-chip wire connecting the third chip identification
pad of the seventh semiconductor chip, the second chip
identification pad of the sixth semiconductor chip, the
first chip identification pad of the fifth semiconductor
chip, the second chip identification pad of the fourth
semiconductor chip, the first chip identification pad of
the third semiconductor chip, the first chip identifica-
tion pad of the second semiconductor chip, and the first
chip identification pad of the first semiconductor chip,
and connects the third chip identification pad of the
fourth semiconductor chip, the third chip identification
pad of the third semiconductor chip, the second chip
identification pad of the second semiconductor chip,
and the second chip identification pad of the first
semiconductor chip; and
a stack wire connecting the first to third chip identification
pads of the first semiconductor chip to the base layer.
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17. The semiconductor package according to claim 10,
wherein, remaining ones of the stack identification pads and
the first and second chip identification pads, that are not
power-applied ones of the stack identification pads and the
first and second chip identification pads, are in a floating
state.

18. The semiconductor package according to claim 17,
wherein the stack identification pads, and the first and
second chip identification pads, which are in the floating
state, are not connected to a wire.

19. The semiconductor package according to claim 10,
wherein the stack identification pads are aligned with each
other along an offset direction,

the first chip identification pads are aligned with each

other along the offset direction,

the second chip identification pads are aligned with each

other along the offset direction, and

the third chip identification pads are aligned with each

other along the offset direction.

20. The semiconductor package according to claim 10,
wherein one side surface adjacent to the chip pads of the first
semiconductor chip of the second chip stack protrudes
toward a direction opposite to an offset direction than one
side surface adjacent to the chip pads of the eighth semi-
conductor chip of the first chip stack.
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