SEMICONDUCTOR PACKAGE

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This patent application claims priority to Korean Patent Application No.
10-2018-0078275 filed on July 5, 2018 in the Korean Intellectual Property Office,

the entire contents of which are hereby incorporated by reference.

TECHNICAL FIELD
[0002] The present inventive concepts relate to a semiconductor package.
More particularly, to a semiconductor package including a semiconductor chip

mounted in a flip-chip bonding manner.

BACKGROUND
[0003] A semiconductor package is provided to implement an integrated circuit
chip for use in electronic products. Typically, a semiconductor package is
configured such that a semiconductor chip is mounted on a printed circuit board
(PCB), bonding wires or bumps are used to electrically connect the semiconductor
chip to the printed circuit board, and the semiconductor chip is encapsulated in a
molded layer. As the electronics industry continues to evolve, it is increasingly
required that semiconductor packages have increased capacity, functionality,
performance and compactness. Thus, for example, semiconductor packages that

have multiple chips mounted on a PCB have been developed.

SUMMARY

[0004] According to the present inventive concepts, there is provide a
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semiconductor package comprising a substrate, at least one first chip on an upper
surface of the substrate, a second chip on the upper surface of the substrate and
located beside the at least one first chip as viewed in a plan view, and a support
structure on the second chip, and in which width of the support structure, in a
direction parallel to the upper surface of the substrate, is equal to or greater than a
width of the second chip in said direction.

[0005] According to the present inventive concepts, there is also provided a
semiconductor package comprising a substrate, at least one first chip disposed on
and wire-bonded to the substrate, a second chip disposed on the substrate beside the
first chip as viewed in a plan view and flip-chip bonded to the substrate, and at least
one third chip disposed on as spanning the at least one first chip and the second
chip.

[0006] According to the present inventive concepts, there is also provided a
semiconductor package comprising an electronic package substrate, a first
functional block comprising a first chip or a stack of first chips disposed on an
upper surface of and electrically connected to the electronic package substrate, a
second chip disposed on the upper surface of and electrically connected to the
electronic package substrate, a block of silicon-containing material disposed on the
second chip and disposed beside the first chip or stack of first chips as viewed in a
plan view, and a molded layer on the electronic package substrate and in which the
first functional block, the second chip and the block of silicon-containing material
are encapsulated. The first functional block has a footprint on a first region of an
upper surface of the electronic package substrate. The second chip is disposed
beside the first chip or stack of first chips as viewed in a plan view such that the

second chip has a footprint on a second region of the electronic package substrate
2



beside the first region. A width of the block of silicon-containing material, in a
direction parallel to an upper surface of the electronic package substrate, is equal to
or greater than a width of the second chip in said direction such that the block of
silicon-containing material has a footprint on the second region of the electronic
package substrate. Also, the block of silicon-containing material has a silicon
content ratio greater than that of the molded layer.

[0007] According to the present inventive concepts, there is also provided a
semiconductor package comprising an electronic package substrate, a first
functional block comprising a first chip or a stack of first chips disposed on an
upper surface of and electrically connected to the electronic package substrate, a
second chip disposed on the upper surface of and electrically connected to the
electronic package substrate, a silicon-based third chip disposed on the second chip
and disposed beside the first chip or stack of first chips as viewed in a plan view,
and a molded layer on the electronic package substrate and in which the first
functional block, the second chip and the silicon based third chip are encapsulated.
The first functional block has a footprint on a first region of an upper surface of the
electronic package substrate. The second chip is disposed beside the first chip or
stack of first chips as viewed in a plan view such that the second chip has a footprint
on a second region of the substrate beside the first region. A width of the
silicon-based third chip, in a direction parallel to an upper surface of the substrate, is
equal to or greater than a width of the second chip in said direction such that the
silicon based third chip has a footprint on the second region of the substrate. Also,
the silicon-based third chip has a silicon content ratio greater than that of the
molded layer.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0008] FIG. 1 is a simplified cross-sectional view of an example of a
semiconductor package according to the present inventive concepts.

[0009] FIG. 2 is a simplified cross-sectional view of another example of a
semiconductor package according to the present inventive concepts.

[00010] FIGS. 3A, 3B, 3C and 3D are simplified cross-sectional views of a
semiconductor package of FIG. 1during the course of its manufacture and together
illustrate an example of a method of manufacturing a semiconductor package
according to the present inventive concepts.

[00011] FIG. 4 is a simplified cross-sectional view of another example of a
semiconductor package according to the present inventive concepts.

[00012]  FIG. 5 is a simplified cross-sectional view of still another example of a
semiconductor package according to the present inventive concepts.

[00013]  FIG. 6 is a simplified cross-sectional view of still another example of a
semiconductor package according to the present inventive concepts.

[00014]  FIG. 7 is a simplified cross-sectional view of still another example of a
semiconductor package according to the present inventive concepts.

[00015] FIG. 8 is a simplified cross-sectional view of still another example of a

semiconductor package according to the present inventive concepts.

DETAILED DESCRIPTION
[00016] An example of a semiconductor package 1 according to the present
inventive concepts will now be described in detail with reference FIG. 1. Note, in
the description that follows, a single element or feature such as a chip, terminal or
electrical connector may be referred to for simplicity although in practice, and as

shown in the drawings, a semiconductor package according to the present inventive
4



concepts may have a plurality of such features or elements.

[00017] The semiconductor package 1 may include a substrate 100, a first
functional block 200 comprising at least one first chip, a second chip 300, a support
structure 400, and a molding layer 900. The substrate 100 is an electronic package
substrate having conductive traces, pads, wiring layers or the like integral with a
layer(s) of insulating material and may thus be a printed circuit board (PCB). Thus,
as shown in the figure, connection pads 112 are provided on a top surface 102 of an
insulating body of the substrate 100. The connection pads 112 may include, for
example, signal connection pads and/or power/ground connection pads. External
pads 114 may be provided on a bottom surface 104 of the insulating body of the
substrate 100. External terminals 120 may be provided on the external pads 114.
The external terminals 120 may comprise solder bumps or solder balls. The external
terminals 120 may be coupled to an external device, which is electrically connected
through the external terminals 120 to the substrate 100. The external terminals 120
may include, for example, signal connection terminals and/or power/ground
connection terminals.

[00018] The first functional block 200 is disposed on the upper surface 102 of
the substrate 100. The first functional block 200 may be disposed on one side of the
substrate 100. The first functional block 200 may include a single (only one)
memory chip. Also, each first chip may include a first pad 212 on a top surface
thereof. A first connector 220 may be provided between and coupled to the first
chip and the substrate 100 via the pads 112, 212. The first connector 220 may be a
bonding wire. The bonding wire may include metal such as gold or aluminum.
[00019]  As shown in the example of FIG. 1, instead of just one memory chip,

the first functional block 200 may comprise a plurality of memory chips 210
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stacked on a first region of the substrate 100 at a side of the substrate 100. Each
memory chip 210 may be, for example, a NAND chip. First adhesive layers 230
may be interposed between the memory chips 210 and between the substrate 100
and a lowermost memory chip 210. Each first adhesive layer 230 may be, for
example, a die attach film (DAF) or a film over wire (FOW). Also, each of the
memory chips 210 may include a first pad 212 on a top surface thereof. The
memory chips 210 are laterally offset from each other in the stack so that the first
pad 212 of each memory chip 210 is not covered by the memory chip 210 stacked
directly thereon. First connectors 220 may be provided between and coupled to the
first chips 210 and the substrate 100.

[00020] The second chip 300 may be disposed on a second region of the
substrate 100 beside the first region over which the first chip or stack of first chips
210 of the first functional block 200 is disposed. The second chip 300 may be
disposed on the other side of the substrate 100. The first and second chips may thus
be provided side-by-side on the substrate 100. The second chip 300 may be a logic
chip. The second chip 300 may be electrically connected to the substrate 100
through a second connection member 310. The second connection member 310 may
be a solder bump or a solder ball. For example, the second chip 300 may be
flip-chip bonded to the substrate 100. An under-fill layer 320 that protects the
second connection member 310 may be provided between the substrate 100 and the
second chip 300.

[00021] Typically, a logic chip will be smaller than a memory chip at least in
terms of its footprint. Therefore, the first functional block 200 will have a footprint
on a first region of the substrate 100 greater than the footprint of the second chip

300 on a second region of the substrate 100 when the first functional block 200 is
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implemented as a single memory chip or stack of memory chips 210 and the second
chip 300 is implemented as a logic chip. Because the second chip 300 is mounted in
a flip-chip bonding manner, the semiconductor package 1 may have a relative high
operating speed and short turnaround time (TAT).

[00022] The support structure 400 may be disposed on the second chip 300. The
support structure 400 may include silicon (Si). The ratio of silicon to other material
(silicon content) of the support structure 400 may be greater than that of the
molding layer 900. The support structure 400 may be a block consisting of an
insulator comprising silicon. The ratio of silicon (silicon content) means a volume
of the Si per a unit volume. In this case, the term “block” may refer to a body of
material having a thickness or height that is significantly greater than a width of the
body in a direction parallel to the upper surface of the substrate in the figures.
Alternatively, the support structure 400 may comprise a dummy chip. As the name
implies, the dummy chip, as will be understood by those of ordinary skill in the art,
1s electrically 1solated from all of the other circuitry, 1.e., the substrate and chips, in
the package, and may be a silicon-based chip.

[00023] A second adhesive layer 430 may be interposed between the second
chip 300 and the support structure 400. The second adhesive layer 430 may be, for
example, a die attach film (DAF) or a film over wire (FOW). The second adhesive
layer 430 may have substantially the same thickness as the first adhesive layer 230.
[00024] The support structure 400 may have a width W1 equal to or greater than
a width W2 of the second chip 300. In this description, the term “width” refers to a
dimension in a direction parallel to the upper surface of the substrate 100. A
distance D2 from the top surface 102 of the substrate 100 to a top surface of the

support structure 400 may be substantially the same as a distance D1 from the top
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surface 102 of the substrate 100 to a top surface of the first chip 200. In the
illustrated example having a stack of first chips, the distance D1 may correspond to
a distance from the top surface 102 of the substrate 100 to a top surface of an
uppermost chip of the chip stack. In this description, the phrase “substantially” the
same size or shape is used to account for possible differences that are inherent or
arise due to insignificant errors in the manufacturing process.

[00025] The molding layer 900 may be provided on the substrate 100 so as to
cover or “encapsulate” the first chip 200, the second chip 300, the support structure
400, and the first connector 220. The molding layer 900 may comprise a dielectric
polymer such as an epoxy molding compound.

[00026] According to an aspect of the present inventive concepts, the support
structure 400 may reduce the effect that a difference in shear stress has on the first
chip(s) of the first functional block 200 and the second chip 300. The term ‘“‘shear
stress” refers to the reaction force against deformation by an object caused by
engineering characteristics of the object or an external force applied to the object. If
the support structure 400 were not provided, the shear stress imposed on the second
chip 300 would be remarkably high due to an imbalance in silicon content between
the first and second chips, with the result that delamination may occur between the
second chip 300 and the molding layer 900. That is, the greater the imbalance in
silicon content between a certain chip of the semiconductor package 1 and another
chip(s) is/are, the greater the shear stress may become on the certain chip. Because
the silicon content of the support structure 400 is greater than that of the molding
layer 900, the semiconductor package 1 according to the present inventive concepts
may have a relatively high balance of silicon content among the respective chips.

[00027] A semiconductor package 2 according to the present inventive concepts
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will next be described with reference to FIG. 2. In the description of the
semiconductor package 2 of FIG. 2, components similar to those of the
semiconductor package 1 discussed with reference to FIG. 1 are allocated the same
reference numerals, and a detailed description of such components may be omitted
in the interest of brevity.

[00028] The semiconductor package 2 of FIG. 2 has a support structure 400a
provided as a semiconductor chip.

[00029] The support structure 400a may be provided as a memory chip. Thus,
the support structure 400a may be a NAND chip or a DRAM chip. The silicon
content of the support structure 400a provided as a memory chip is greater than that
of the molding layer 900. The support structure 400a may include a second pad 410.
A second connector 420 may be provided between and coupled to the support
structure 400a and the substrate 100. The second connector 420 may be a bonding
wire. The bonding wire may comprise a metal such as gold or aluminum.

[00030] In this example of the present inventive concepts in which the support
structure 400a is provided as a memory chip, it is possible to prevent delamination
of the second chip 300 and to increase processing capacity of the semiconductor
package 2.

[00031] FIGS. 3A to 3D show a method of manufacturing the semiconductor
package 1 of FIG. 1.

[00032] Referring to FIGS. 1 and 3A, second chip 300 is placed on substrate
100 with second connection members 310 of the second chip 300 disposed in
contact with connection pads (not shown) of the substrate 100. After that, a reflow
process may be performed. The reflow process may be performed at a temperature

greater than a melting point of the second connection members 310.
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[00033]  Referring to FIGS. 1 and 3B, an under-fill supplier 350 may provide an
under-fill material around the second connection members 310 of the second chip
300, and a curing process may be performed. As a result, the second chip 300 is
flip-chip bonded to the substrate 100.

[00034] Referring to FIGS. 1 and 3C, support structure 400 is mounted on the
second chip 300. For example, a second adhesive layer 430 is provided on the
second chip 300 and the support structure 400 is provided on the second adhesive
layer 430. Alternatively, the second adhesive layer 430 may be provided on a
bottom surface of the support structure and then the support structure 400 with the
second adhesive layer 430 is pressed onto a top surface of the second chip 300. Note,
the second chip 300 is more vulnerable to stress applied by the support structure 400
when the second chip 300 is mounted to the substrate 100 in a flip-chip bonding
manner than if the same chip were wire bonded to the substrate. Accordingly, a
small pressure and a long process time may be required when the support structure
400 1s bonded to the second chip 300 to prevent the chip 300 from being damaged.
[00035] Referring to FIGS. 1 and 3D, the first functional block 200 may be
formed beside the second chip 300 on the substrate 100. In this process, the first
chip(s) of the first functional block may be wire-bonded to the substrate 100. A
molding layer 900 may be formed to cover the first chip 200, the second chip 300,
and the support structure 400, and an external terminal 120 may be attached to a
bottom surface 104 of the substrate 100, which procedures may complete the
manufacturing of the semiconductor package 1 of FIG. 1.

[00036] Next, an example of a semiconductor package 3 according to the
present inventive concepts will be described in detail with reference to FIG. 3. In

the description of the semiconductor package 3 of FIG. 4, components similar to
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those of the semiconductor package 1 discussed with reference to FIG. 1 are
allocated the same reference numerals, and a detailed description thereof may be
omitted in the interest of brevity.

[00037] The semiconductor package 3 of FIG. 4 includes a second functional
block 500 comprising at least one third chip. In this example, the first functional
block is a single memory chip 200a. The third functional block 500 may also be a
single memory chip. The third functional block 500 may comprise, for example, a
NAND chip or a DRAM chip. The third functional block 500 is provided on the
first chip 200a and the support structure 400.

[00038] In the example of the semiconductor package 3 illustrated in FIG. 4
instead of single third chip, the second functional block 500 comprises a plurality of
stacked memory chips 510 provided on the first chip 200a and the support structure
400. Third adhesive layers 530 may be interposed between the stacked memory
chips 510. The third adhesive layer 530 may be, for example, a die attach film
(DAF) or a film over wire (FOW). A third adhesive layer 530 may also be
interposed between a lowermost memory chip 510, the first chip 200a, and the
support structure 400.

[00039] Each of the memory chips 510 may include a third pad 512 on a top
surface thereof. A third connector 520 may be provided between and coupled to the
third chip 500 and the substrate 100. The third connector 520 may be a bonding
wire. The bonding wire may include metal, such as gold or aluminum.

[00040] An example of a semiconductor package 4 according to the present
inventive concepts will now be described in detail with reference to FIG. 5. In the
description of the semiconductor package 4 of FIG. 5, components similar to those

of the semiconductor package 3 discussed with reference to FIG. 4 are allocated the
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same reference numerals, and a detailed description thereof may be omitted in the
interest of brevity.

[00041] The semiconductor package 4 of FIG. 5 includes a first functional block
200b, second functional block 500, third functional block 600 and a first spacer 700.
[00042] The third functional block 600 may be arranged on the upper surface
102 of the substrate 100 side-by-side with first functional block 200b and second
chip 300. For example, the second chip 300 may be disposed between the first
functional block 200b and third functional block 600.

[00043] The first functional block 200b may be a chip stack comprising a
plurality of stacked chips. For example, the first functional block 200b may include
a first lower memory chip 210a and a first upper memory chip 210b stacked on the
first lower memory chip 210a. Each of the first lower and upper memory chips 210a
and 210b may include a single DRAM chip, but the present inventive concepts are
not limited thereto. First adhesive layers 230a and 230b may be interposed between
the first lower memory chip 210a and the substrate 100 and between the first lower
and upper memory chips 210a and 210b, respectively. Each of the first adhesive
layers 230a and 230b may be, for example, a die attach film (DAF) or a film over
wire (FOW). The first lower and upper memory chips 210a and 210b may include
their first pads 212a and 212b on top surfaces thereof. First connectors 220a and
220b may be provided between and coupled to the first chip 200b and the substrate
100. The first connectors 220a and 220b may be bonding wires.

[00044] The third functional block 600 may have a single (only one) memory
chip. Alternatively, the fourth functional block 600 may be a chip stack comprising
a plurality of stacked chips. For example, the fourth functional block 600 may

include a fourth lower memory chip 610a and a fourth upper memory chip 610b
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stacked on the fourth lower memory chip 610a. Each of the fourth lower and upper
memory chips 610a and 610b, i.e., each of the fourth chips of the chip stack, may be
a DRAM chip, but the present inventive concepts are not limited thereto. Fourth
adhesive layers 630a and 630b may be interposed between the fourth lower memory
chip 610a and the substrate 100 and between the fourth lower and upper memory
chips 610a and 610b, respectively. Each of the fourth adhesive layers 630a and
630b may be, for example, a die attach film (DAF) or a film over wire (FOW). The
fourth lower and upper memory chips 610a and 610b may include fourth pads 612a
and 612b on top surfaces thereof, respectively. Fourth connectors 620a and 620b
may be provided between and coupled to the fourth chip 600 and the substrate 100.
The fourth connectors 620a and 620b may be bonding wires.

[00045] The first spacer 700 may be provided between the first functional block
200b, the second chip 300, the third functional block 600, collectively, and the
second functional block 500. Even more specifically, the first spacer 700 may be
provided between the first functional block 200b, the support structure 400, the third
functional block 600, collectively, and the second functional block 500. The first
spacer 700 may be provided on the first functional block 200b, the third functional
block 600, and the support structure 400. The first spacer 700 is a plate of an
insulator, i.e., may have a thickness or height that is substantially less that its other
two dimensions (those in directions parallel to an upper surface of the substrate) and
may include silicon (Si) but the present inventive concepts are not limited thereto.
The first spacer 700 may have a size (footprint) corresponding to that of the chip(s)
of the functional block 500, but the present inventive concepts are not limited
thereto.

[00046] According to an aspect of this example of the present inventive
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concepts, the first spacer may serve as a support structure. Thus, the first spacer 700
may enhance the structural stability of the semiconductor package 4. In particular,
the first spacer 700 may prevent the semiconductor package 4 from warping at an
upper portion thereof in the region of the chips of functional block 500 and/or from
voids forming due to the warpage. As a result, the semiconductor package 4 may be
relatively defect-free.

[00047] A die attach film (DAF) or A film over wire (FOW) can be provided
between the first spacer 700 and the first functional block 200b, the support
structure 400, and third functional block 600, but it can be omitted for briefy of
drawings.

[00048] A semiconductor package 5 according to the present inventive concepts
will now be described with reference to FIG. 6. In FIG. 6, components similar to
those of the semiconductor packages 3 and 4 discussed with reference to FIGS. 4
and 5, respectively, are allocated the same reference numerals, and a detailed
description thereof may be omitted in the interest of brevity.

[00049] The semiconductor package 5 of FIG. 6 may include a second spacer
800. A third functional block 600a may have a single (only one) memory chip.
[00050] The semiconductor package 5 of FIG. 6 may include a first chip stack
500a and a second chip stack 500b stacked on the first chip stack 500a. Each of the
first and second chip stacks 500a and 500b may include a plurality of stacked
memory chips, as discussed above. Therefore, a detailed description thereof will be
omitted.

[00051] The second spacer 800 may be provided between the first and second
chip stacks 500a and 500b. The second spacer 800 may consist of an insulator in the

form of a plate including silicon (Si), but the present inventive concepts are not
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limited thereto. The second spacer 800 may have a size (footprint) corresponding to
that of one of the chips of the functional block 500, but the present inventive
concepts are not limited thereto.

[00052] According to an aspect of this example of the present inventive
concepts, the second spacer 800 may impart a structural stability to the
semiconductor package 5. The second spacer 800 may be provided to prevent the
semiconductor package 5 from warping at an upper portion of the region containing
the chips of functional block 500 and/or may prevent voids from forming due to the
warpage.

[00053] A die attach film (DAF) or A film over wire (FOW) can be provided
between the first spacer 700 and the first functional block 200a, the second chip 300,
and third functional block 600a, but it can be omitted for briefy of drawings.

[00054] A semiconductor package 6 according to the present inventive concepts
will now be described in detail with reference to FIG. 7. In the semiconductor
package 6 of FIG. 7, components similar to those of the semiconductor package 3
discussed with reference to FIG. 4 are allocated the same reference numerals, and a
description thereof may be omitted in the interest of brevity.

[00055] The semiconductor package 6 of FIG. 7 has no support structure.
[00056] Because the second chip 300 is mounted in the flip-chip bonding
manner, the semiconductor package 6 can operate at a high speed with a short
turnaround time (TAT), while still possessing a high degree of integration.

[00057] A semiconductor package 7 according to the present inventive concepts
will now be described with reference to FIG. 8. In the semiconductor package 7 of
FIG. 8, components similar to those of the semiconductor package 6 discussed with

reference to FIG. 7 are allocated the same reference numerals, and a description
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thereof may be omitted in the interest of brevity.

[00058] The semiconductor package 7 of FIG. 8 includes a first spacer 700.
[00059] The first spacer 700 may be provided between the first chip 220 and the
second chip 300, collectively, and the functional block 500. The first spacer 700
may be a plate of an insulator and may include silicon (Si). The first spacer 700 may
have a size (footprint) corresponding to that of a chip of functional block 500, but
the present inventive concepts are not limited thereto.

[00060] According to an aspect of this example of the present inventive
concepts, the first spacer 700 may impart structural stability to the semiconductor
package 7. In particular, the first spacer 700 may be provided to prevent the
semiconductor package 7 from warping at an upper portion of the region containing
the chips of functional block 500 and/or may prevent voids from forming due to the
warpage. As a result, the semiconductor package 7 may be relatively defect-free.
[00061] According to some examples of the present inventive concepts,
semiconductor packages are provided that have high degrees of integration and are
structurally stable.

[00062] A die attach film (DAF) or A film over wire (FOW) can be provided
between the first spacer 700 and the first functional block 200a and the second chip
300, but it can be omitted for briefy of drawings.

[00063] Also, according to some examples of the present inventive concepts,
semiconductor packages are provided in which a molding layer and a chip mounted
on a substrate are prevented from delaminating from one another.

[00064] However, the effects, benefits and advantages of the present inventive
concepts are not limited to those described above. Other effects, benefits and

advantages which are not mentioned above, will be apparent to those skilled in the
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art from the foregoing description and accompanying drawings.

[00065] Finally, the examples of the present inventive concepts described herein
are presented to facilitate an understanding of the present inventive concepts and
should not be construed as limiting the scope of the present inventive concepts.
Rather, various combinations, modifications, and variations of the examples
described herein are seen to fall within the true spirit and scope of the inventive

concepts as defined by the appended claims.
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WHAT IS CLAIMED IS:

1. A semiconductor package, comprising:

a substrate;

at least one first chip on an upper surface of the substrate;

a second chip on the upper surface of the substrate and located beside the at
least one first chip as viewed in a plan view; and

a support structure on the second chip,

wherein a width of the support structure, in a direction parallel to the upper

surface of the substrate, is greater than a width of the second chip in said direction.

2. The semiconductor package of claim 1, wherein a distance from the
upper surface of the substrate to a top surface of the support structure is
substantially the same as a distance from the upper surface of the substrate to a top

surface of an uppermost one of the at least one first chip.

3. The semiconductor package of claim 1, wherein the support structure

comprises a block of insulating material, a dummy chip, or a memory chip.

4.  The semiconductor package of claim 1, wherein the support structure

comprises silicon (Si).

5. The semiconductor package of claim 1, wherein each said at least one

first chip is a memory chip, and
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the second chip is a logic chip.

6. The semiconductor package of claim 1, wherein the at least one first
chip is wire-bonded to the substrate, and

the second chip is flip-chip bonded to the substrate.

7. The semiconductor package of claim 5, wherein the at least one first

chip comprises a stack of first chips.

8.  The semiconductor package of claim 1, further comprising at least one

third chip on the at least one first chip and the second chip.

9. The semiconductor package of claim 1, further comprising at least one

third chip on the at least one first chip and the support structure.

10. The semiconductor package of claim 8, further comprising a first

spacer interposed between the at least one first chip and the at least one third chip.

11. The semiconductor package of claim 10, further comprising at least
one fourth chip on the upper surface of the substrate and disposed beside the at least
one first chip and the second chip as viewed in a plan view, the at least one fourth

chip being interposed between substrate and the first spacer.

12. The semiconductor package of claim 11, wherein the at least one first
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chip comprises a stack of first chips and/or the at least one fourth chip comprises a

stack of fourth chips.

13. The semiconductor package of claim 11, wherein the at least one third
chip includes a stack of third chips, and
the semiconductor package further comprises a second spacer disposed in

the stack of third chips between respective groups of the third chips.

14. The semiconductor package of claim 11, wherein each said at least

one fourth chip is a memory chip.

15. A semiconductor package, comprising:

a substrate;

at least one first chip disposed on and wire-bonded to the substrate;

a second chip disposed on the substrate beside the at least one first chip as
viewed in a plan view and flip-chip bonded to the substrate;

at least one third chip disposed on as spanning the at least one first chip
and the second chip;

a first spacer interposed between the at least one first chip and the second
chip, collectively, and the at least one third chip; and

a support structure interposed between the second chip and the first spacer,

wherein a width of the support structure, in a direction parallel to an upper

surface of the substrate, is greater than a width of the second chip in said direction.
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16. The semiconductor package of claim 15, wherein each said at least

one first chip is a memory chip, and the second chip is a logic chip.

17. The semiconductor package of claim 15, wherein the at least one third

chip comprises a plurality of memory chips.

18. The semiconductor package of claim 15, further comprising at least
one fourth chip disposed on the substrate beside the at least one first chip and the
second chip as viewed in a plan view, the at least one fourth chip being interposed

between the substrate and the first spacer.
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