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METHOD OF FABRICATING
SEMICONDUCTOR PACKAGE,
SEMICONDUCTOR PACKAGE FORMED
THEREBY, AND SEMICONDUCTOR DEVICE
INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This U.S. non-provisional patent application claims
priority under 35 U.S.C. §119 to Korean Patent Application
No. 10-2014-0052581, filed on Apr. 30, 2014, the entire con-
tents of which are hereby incorporated by reference.

BACKGROUND

[0002] Example embodiments relate to semiconductor
packages, fabrication methods thereof and/or semiconductor
devices including one or more of the semiconductor pack-
ages, and more particularly, to chip stacked packages having
a high bandwidth memory (HBM) structure and fabrication
methods thereof, and/or semiconductor devices including
one or more of the chip stacked packages.

[0003] As a demand for high performance characteristics
for a stacked chip package implemented through a typical
wire bonding technique increases, research has been con-
ducted on a three-dimensional package employing a through
silicon via (TSV) technique. In such three-dimensional pack-
ages, devices having various functions are stacked vertically
such that expanded memory capacity, lower power consump-
tion, higher transmission rate, and/or higher efficiency can be
realized. One example of such three-dimensional packages is
a HBM package in which a stacked layer of memory devices
is packaged with, for example, a central processing unit
(CPU) or a system on chip, by using a TSV interposer.

SUMMARY

[0004] Some example embodiments provide methods of
fabricating semiconductor packages having improved reli-
ability.

[0005] Some example embodiments provide semiconduc-
tor packages having improved reliability.

[0006] According to an example embodiment of the inven-
tive concepts, a method of fabricating a semiconductor pack-
age includes preparing a semiconductor wafer having a first
side and a second side, the second side facing the first side,
and the semiconductor wafer including a through via exposed
at the first side, forming trenches at cutting areas between
chip areas and at edge areas of the semiconductor wafer on the
first side, stacking a semiconductor chip on the through via,
forming an under fill resin layer to fill a gap between the
semiconductor chip and the semiconductor wafer and to
cover a side of the semiconductor chip, and forming a mold-
ing layer to cover the under fill resin layer and to fill at least a
portion of the respective trenches.

[0007] In some example embodiments, the forming
trenches may include forming the trenches to have a depth
equal to or deeper than the through via.

[0008] In some example embodiments, the forming an
under fill resin layer may include forming the under fill resin
layer on the semiconductor wafer.

[0009] In some example embodiments, the forming an
under fill resin layer may include forming the under fill resin
layer to extend toward sides of the trenches.

Nov. 5, 2015

[0010] In some example embodiments, the method may
further includes, after the forming a molding layer, polishing
the second side of the semiconductor wafer to expose the
through via, simultaneously forming a redistribution layer
and a test pad on the second side of the semiconductor wafer,
and cutting the cutting areas and the edge areas of the semi-
conductor wafer to form a semiconductor package.

[0011] Insomeexample embodiments, the forminga mold-
ing layer may include forming the molding layer to com-
pletely cover a top of the semiconductor layer.

[0012] According to an example embodiment of the inven-
tive concepts, a semiconductor package includes a semicon-
ductor chip stacked on a substrate, an under fill resin layer
filling between the semiconductor chip and the substrate and
covering a side of the semiconductor chip, and a molding
layer covering the under fill resin layer and a side surface of
the substrate.

[0013] In some example embodiments, the under fill resin
layer may cover both a top surface and the side surface of the
substrate completely.

[0014] Insomeexample embodiments, a width of the under
fill resin layer at a bottom may be wider than a width of the
under fill resin layer at a top.

[0015] Insomeexample embodiments, a width of the under
fill resin layer at a bottom may be narrower than or the same
as to a width as the substrate.

[0016] According to an example embodiments, the semi-
conductor packages may further include a substrate through
via penetrating the substrate, a chip through via penetrating
the semiconductor chip, a chip terminal between the sub-
strate, the chip terminal electrically connecting the substrate
through via to the chip through via, a redistribution layer
electrically connected to the substrate through via at a bottom
of the substrate, and a substrate terminal attached to the
redistribution layer.

[0017] According to an example embodiments, a method of
fabricating a semiconductor package includes forming
trenches in a first surface of a semiconductor wafer at cutting
areas between chip areas and at edge areas of the semicon-
ductor wafer, stacking at least one first semiconductor chip on
the first surface, forming an under fill resin layer to fill a gap
between the first semiconductor chip and the semiconductor
wafer and to cover a side of the first semiconductor chip, and
forming a molding layer to cover at least a portion of the under
fill resin layer and to fill at least a portion of each of the
trenches.

[0018] Insomeexample embodiments, the forminga mold-
ing layer may include forming the molding layer to cover a
lower portion of a side surface of the under fill resin layer.

[0019] Insomeexample embodiments, the forminga mold-
ing layer may include forming the molding layer to cover side
surfaces of the trenches.

[0020] Insomeexample embodiments, the forminga mold-
ing layer may include forming the molding layer to expose a
top surface of the first semiconductor chip.

[0021] In some example embodiments, the forming an
under fill resin layer may include forming the under fill resin
layer to cover side surfaces of the trenches.

[0022] In some example embodiments, the forming an
under fill resin layer may be performed such that a width of
the under fill resin layer at a bottom is wider than a width of
the under fill resin layer at a top.
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[0023] Insomeexample embodiments, a width of the under
fill resin layer at a bottom may be narrower than or substan-
tially equal to a width of the substrate.

[0024] In some example embodiments, the method may
further include thinning, subsequent to the forming a molding
layer, the second surface of the semiconductor wafer to a
thickness to expose a chip through via embedded in the semi-
conductor wafer, and mounting the semiconductor wafer on
aninterposer including an interposer through via such that the
chip through via at the second surface of the semiconductor
wafer is electrically connected to at least one second semi-
conductor chip via and the interposer through via.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings are included to pro-
vide a further understanding of the inventive concepts, and are
incorporated in and constitute a part of this disclosure. The
drawings illustrate some example embodiments of the inven-
tive concepts and, together with the description, serve to
explain principles of the inventive concepts. In the drawings:
[0026] FIG. 1 is a cross-sectional view of a semiconductor
package according to a first example embodiment of the
inventive concepts;

[0027] FIG. 2 is an enlarged cross-sectional view of I of
FIG. 1;
[0028] FIG. 3 is a cross-sectional view of a semiconductor

package according to a second example embodiment of the
inventive concepts;

[0029] FIG. 4 is a cross-sectional view of a semiconductor
device including a semiconductor package according to a
third example embodiment of the inventive concepts;

[0030] FIG. 5is a cross-sectional view of a semiconductor
device including a semiconductor package according to a
fourth example embodiment of the inventive concepts;
[0031] FIG. 6 is a cross-sectional view of a semiconductor
package according to a fifth example embodiment of the
inventive concepts;

[0032] FIGS.7t017 are cross-sectional views illustrating a
method of fabricating a semiconductor package according to
an example embodiment of the inventive concepts. In particu-
lar, FIG. 14 is an enlarged cross-sectional view of XIV of FIG.
13;

[0033] FIGS. 1810 23 are cross-sectional views illustrating
a method of fabricating a semiconductor package according
to another example embodiment of the inventive concepts;
[0034] FIG. 24 is a block diagram illustrating an electronic
device including at least one semiconductor package accord-
ing to one or more example embodiments of the inventive
concepts; and

[0035] FIG. 25 is a block diagram illustrating a memory
system including at least one semiconductor package accord-
ing to one or more example embodiments of the inventive
concepts.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

[0036] Various example embodiments will be described
more fully hereinafter with reference to the accompanying
drawings, in which some example embodiments are shown.
The present disclosure may, however, be embodied in many
different forms and should not be construed as limited to the
example embodiments set forth herein. Rather, these example
embodiments are merely provided so that this disclosure will
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be thorough and complete, and will fully convey the scope of
example embodiments to those skilled in the art. In the draw-
ings, the sizes and relative sizes of the various layers and
regions may have been exaggerated for clarity. Like numerals
refer to like elements throughout.

[0037] It will be understood that when an element or layer
is referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items. Expressions such as “at
least one of,” when preceding a list of elements, modify the
entire list of elements and do not modify the individual ele-
ments of the list.

[0038] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of example embodi-
ments.

[0039] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0040] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of example embodiments. As used
herein, the singular forms “a,” “an” and “the” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comprises” and/or “comprising,” when used in this
specification, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof.

[0041] Example embodiments are described herein with
reference to cross-sectional illustrations that are schematic
illustrations of idealized example embodiments (and interme-
diate structures). As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing tech-
niques and/or tolerances, are to be expected. Thus, example
embodiments should not be construed as limited to the par-
ticular shapes of regions illustrated herein but are to include
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deviations in shapes that result, for example, from manufac-
turing. For example, an implanted region illustrated as a rect-
angle will, typically, have rounded or curved features and/or
a gradient of implant concentration at its edges rather than a
binary change from implanted to non-implanted region. Like-
wise, a buried region formed by implantation may result in
some implantation in the region between the buried region
and the surface through which the implantation takes place.
Thus, the regions illustrated in the figures are schematic in
nature and their shapes are not intended to illustrate the actual
shape of a region of a device and are not intended to limit the
scope of example embodiments. It should also be noted that in
some alternative implementations, the functions/acts noted
may occur out of the order noted in the figures. For example,
two figures shown in succession may in fact be executed
substantially concurrently or may sometimes be executed in
the reverse order, depending upon the functionality/acts
involved.

[0042] Although corresponding plan views and/or perspec-
tive views of some cross-sectional view(s) may not be shown,
the cross-sectional view(s) of device structures illustrated
herein provide support for a plurality of device structures that
extend along two different directions as would be illustrated
in a plan view, and/or in three different directions as would be
illustrated in a perspective view. The two different directions
may or may not be orthogonal to each other. The three differ-
ent directions may include a third direction that may be
orthogonal to the two different directions. The plurality of
device structures may be integrated in a same electronic
device. For example, when a device structure (e.g., a memory
cell structure or a transistor structure) is illustrated in a cross-
sectional view, an electronic device may include a plurality of
the device structures (e.g., memory cell structures or transis-
tor structures), as would be illustrated by a plan view of the
electronic device. The plurality of device structures may be
arranged in an array and/or in a two-dimensional pattern.

[0043] Expressions such as “at least one of,” when preced-
ing a list of elements, modify the entire list of elements and do
not modify the individual elements of the list.

[0044] Hereinafter, some example embodiments will be
explained in further detail with reference to the accompany-
ing drawings.

[0045] FIG. 1 is a cross-sectional view of a semiconductor
package according to a first example embodiment of the
inventive concepts. FIG. 2 is an enlarged cross-sectional view
of IT of FIG. 1.

[0046] Referring to FIGS. 1 and 2, a semiconductor device
1000 includes an interposer substrate 200 stacked on a logic
semiconductor package 100 and a chip stacked semiconduc-
tor package 300 stacked on the interposer substrate 200.

[0047] The chip stacked semiconductor package 300
includes a semiconductor substrate 340, a plurality of first
semiconductor chips 309 vertically stacked on the semicon-
ductor substrate 340, and a first molding layer 319 covering
the first semiconductor chips 309.

[0048] The semiconductor substrate 340 may include a first
through via 303 penetrating the semiconductor substrate 340.
The first through via 303 may contact a first conductive pad
305 disposed at the top of the semiconductor substrate 340
and a redistribution layer 323 disposed at the bottom of the
semiconductor substrate 340. A first terminal 333 may be
attached to the redistribution layer 323. A test pad 331 may be
further disposed at the bottom of the semiconductor substrate
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340. The redistribution layer 323 and the test pad 331 may be
covered by a first passivation layer 335.

[0049] The first semiconductor chips 309 may include chip
through vias 315 penetrating the first semiconductor chips
309. The chip through vias 315 may contact chip pads 311
disposed at the surfaces of the first semiconductor chips 309
and chip terminals 313 may be disposed between the facing
chip pads 311. The chip through vias 315 may provide elec-
trical connection between the first semiconductor chips 309.
The first semiconductor chips 309 may be memory chips (for
example, DRAM). Accordingly, the chip stacked semicon-
ductor package 300 may be a memory semiconductor pack-
age.

[0050] Further, an under fill resin layer 317 filling between
the first semiconductor chips 309 may be included. The under
fill resin layer 317 may cover sides of the first semiconductor
chips 309. The under fill resin layer 317 may be formed to
completely cover a top and the sides of the semiconductor
substrate 340. A width of the under fill resin layer 317 at a
bottom may be broader than a width of the under fill resin
layer 317 at a top. The first molding layer 319 may be formed
on the under fill resin layer 317.

[0051] The interposer substrate 200 may include a second
through via 201 penetrating the interposer substrate 200. The
second through via 201 may contact the first terminal 333 of
the chip stacked semiconductor package 300 such that the
interposer substrate 200 and the chip stacked semiconductor
package 300 are electrically connected to each other. An
interposer pad 203 and a second terminal 205 attached to the
interposer pad 203 may be disposed at a bottom of the inter-
poser substrate 200. A second passivation layer 207 exposing
the second terminal 205 and covering the interposer pad 203
may be further included.

[0052] A central processing unit (CPU) 400 may be further
mounted on the interposer substrate 200. The CPU 400 may
be electrically connected to the chip stacked semiconductor
package 300 through interconnections 209 formed in the
interposer substrate 200.

[0053] A logic semiconductor package 100 may include a
second semiconductor chip 103 stacked on a printed circuit
board 101 in a flip chip manner, a second molding layer 105
covering the second semiconductor chip 103 on the printed
circuit board 101, and an external terminal 107 attached to a
bottom of the printed circuit board 101. The second semicon-
ductor chip 103 may be a logic chip. The second through via
201 may connect the chip stacked semiconductor package
300 and the second semiconductor chip 103 electrically.
Accordingly, the chip stacked semiconductor package 300
may be connected to the second semiconductor chip 103 of
the logic semiconductor package 100 through the second
through via 201. Furthermore, a conductive connection ter-
minal 109 may be provided between the interposer substrate
200 and the printed circuit board 101 such that the logic
semiconductor package 100 and the interposer substrate 200
are electrically connected to each other.

[0054] FIG. 3 is a cross-sectional view of a semiconductor
device including a semiconductor package according to a
second example embodiment of the inventive concepts. For
convenience of description, like reference numerals refer to
like elements that are substantially identical to those in the
first example embodiment shown in FIGS. 1 and 2 and only
elements different from those in the first example embodi-
ment are described.
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[0055] Referring to FIG. 3, in relation to a semiconductor
device 2000, the under fill resin layer 317 may be disposed on
the top of the semiconductor substrate 340, filling gaps
between the first semiconductor chips 309, and covering the
sides of the first semiconductor chips 309. A width of the
under fill resin layer 317 at a bottom may be a narrower than
a width of the semiconductor substrate 340 and may be wider
than a width of the under fill resin layer 317 at a top. The first
molding layer 319 may cover the surface of the under fill resin
layer 317 and the top and sides of the semiconductor substrate
340 exposed to the under fill resin layer 317.

[0056] FIG. 4 is a cross-sectional view of a semiconductor
device including a semiconductor package according to a
third example embodiment of the inventive concepts. For
convenience of description, like reference numerals refer to
like elements that are substantially identical to those in the
first embodiment shown in FIGS. 1 and 2 and only elements
different from those in the first example embodiment are
described.

[0057] Referring to FIG. 4, in relation to a semiconductor
device 3000, the under fill resin layer 317 may be disposed on
the top of the semiconductor substrate 340, filling gaps
between the first semiconductor chips 309, and covering the
sides of the first semiconductor chips 309. A width of the
under fill resin layer 317 at the bottom may be equal to a width
of the semiconductor substrate 340 and may be a wider than
a width of the under fill resin layer 317 at a top. The first
molding layer 319 may cover the surface of the under fill resin
layer 317 and the sides of the semiconductor substrate 340.
[0058] FIG. 5 is a cross-sectional view of a semiconductor
device including a semiconductor package according to a
fourth example embodiment of the inventive concepts. For
convenience of description, like reference numerals refer to
like elements that are substantially identical to those in the
first embodiment shown in FIGS. 1 and 2 and only elements
different from those in the first example embodiment are
described.

[0059] Referring to FIG. 5, in relation to a semiconductor
device 4000, the under fill resin layer 317 may completely
cover the top and sides of the semiconductor substrate 340
and the first molding layer 319 may be formed to expose a top
of an uppermost one of the first semiconductor chips 309.
[0060] FIG. 6 is a cross-sectional view of a semiconductor
package according to a fifth example embodiment of the
inventive concepts. For convenience of description, like ref-
erence numerals refer to like elements that are substantially
identical to those in the fourth example embodiment shown in
FIG. 5 and only elements different from those in the fourth
example embodiment are described.

[0061] Referring to FIG. 6, in relation to a semiconductor
device 5000, the under fill resin layer 317 may completely
cover the top and sides of the semiconductor substrate 340
and the first molding layer 319 may be formed to cover a
portion of the under fill resin layer 317. Accordingly, the top
and sides of the uppermost one of the first semiconductor
chips 309 may be exposed through the under fill resin layer
317 and the first molding layer 319.

[0062] FIGS.7t017 are cross-sectional views illustrating a
method of fabricating a semiconductor package according to
an example embodiment of the inventive concepts. In particu-
lar, FIG. 14 is an enlarged cross-sectional view of XIV of FIG.
13.

[0063] Referring to FIG. 7, a semiconductor wafer 301 is
prepared. The semiconductor wafer 301 may include one side
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11 and the other side 13 facing the one side 11. The semicon-
ductor wafer 301 may include chip areas CR and a cutting
area SR between the chip areas CR. The semiconductor wafer
301 may further edge areas ER at edges of the semiconductor
wafer 301. A semiconductor device, for example, a transistor
may be formed at the one side 11 of the semiconductor wafer
301 and an area where the semiconductor device is formed
may be defined as an active area. The semiconductor wafer
301 may be, for example, a single crystal silicon wafer or a
polycrystalline silicon wafer. The polycrystalline silicon
wafer may include GaAs, LiTaO3, LiNbO3, or sapphire, for
example. First through vias 303 may be formed in the chip
areas CR of the semiconductor wafer 301. The first through
vias 303 may be formed to extend from the one side 11 of the
semiconductor wafer 301. First conductive pads 305 electri-
cally connected to the first through vias 303 may be formed in
the one area 11 of the semiconductor wafer 301.

[0064] Referring to FIG. 8, trenches 307 are formed in the
cutting areas SR and the edge areas ER of the semiconductor
wafer 301. The trenches 307 may be formed to have a bottom
that is disposed on the same plane as or a plane lower than a
bottom of the first through vias 303. The trenches 307 may be
formed through, for example, a laser process, a mechanical
cutting process, and an etching process (e.g., dry etching, wet
etching, etc.).

[0065] Referring to FIG. 9, a plurality of first semiconduc-
tor chips 309 is stacked on the one side 11 of the semicon-
ductor wafer 301. The first semiconductor chips 309 may be
stacked on the chip areas CR vertically from the semiconduc-
tor wafer 301. At least one among the first semiconductor
chips 309 may be disposed on and electrically contact the first
conductive pads 305 at the one side 11 of the semiconductor
wafer 301.

[0066] Chip pads 311 may be formed at the both sides of the
first semiconductor chip 309, except for a top side of an
uppermost one of the stacked first semiconductor chips 309.
Chip terminals 313 may be disposed between the facing chip
pads 311 so that the first semiconductor chips 309 may be
stacked on one another in an electrically connecting manner.
Chip through vias 315 penetrating the first semiconductor
chips 309 may be formed therein. The chip through vias 315
may be connected to the facing chip pads 311. The first
semiconductor chips 309 may be, for example, a memory
chip (e.g., DRAM).

[0067] Referring to FIG. 10, an under fill resin layer 317 is
formed between the first semiconductor chips 309. For
example, the under fill resin layer 317 may be formed by
injecting a dielectric material in under fill form between the
semiconductor wafer 301 and the first semiconductor chip
309 and between the first semiconductor chips and hardening
it. The under fill resin layer 317 may be formed to, for
example, completely cover the one side 11 of the semicon-
ductor wafer 310 and the sides of the trenches 307. The under
fill resin layer 317 may be formed by using polymer, for
example, epoxy.

[0068] Referring to FIG. 11, a first molding layer 319 is
formed on the one side 11 of the semiconductor wafer 301.
The first molding layer 319 may be formed to, for example,
completely fill the trenches 307. The first molding layer 319
may be formed to fill a portion of the trenches 307 formed in
the edge areas ER. The first molding layer 319 may be formed
to, for example, completely cover the first semiconductor
chips 309.
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[0069] Referring back to the example embodiment of the
inventive concepts as illustrated in FIG. 5, the first molding
layer 319 may be formed to expose a top surface of an upper-
most one of the first semiconductor chips 309.

[0070] Referring back to the example embodiment of the
inventive concepts as illustrated in FIG. 6, the first molding
layer 319 may be formed to expose a top portion of the under
fill resin layer 317.

[0071] Referring to FIG. 12, the other side 13 of the semi-
conductor wafer 301 is polished until the first through vias
303 are exposed. The semiconductor wafer 301 may be pol-
ished by performing, for example, chemical mechanical pol-
ishing (CMP).

[0072] Referring to FIGS. 13 and 14, after the first through
vias 303 are exposed, a first insulating layer 321 may be
formed on the other side 13 of the semiconductor wafer 301.
The first insulating layer 321 may expose the first through
vias 303 and a second conductive pad 325 therethrough. The
first insulating layer 321 may be a silicon oxide layer or a
silicon nitride layer, for example.

[0073] Redistribution layers 323 contacting the first
through vias 303 may be formed on the other side 13 of the
semiconductor wafer 301. For example, the redistribution
layers 323 may be disposed on the second conductive pads
325. A barrier metal layer 327 may be disposed between the
second conductive pads 325 and the redistribution layers 323.
The barrier metal layer 327 may contact the second conduc-
tive pads 325 and the redistribution layers 323. The redistri-
bution layers 323 may be connected to active devices in the
semiconductor wafer 301, passing through the second con-
ductive pads 325. A second insulating layer 329 may be
disposed between the first through vias 303 and the semicon-
ductor wafer 301 for insulation.

[0074] When the redistribution layers 323 are formed, test
pads 331 may be formed simultaneously. The test pads 331
may be electrically connected to the input terminals and the
output terminals of the first semiconductor chips 309 through
interconnections (not shown) connected to the first through
vias 303 and the chip through vias 315. A probe needle of a
probe card may contact the test pads 331 to test electrical
characteristics of the first semiconductor chips 309 in a wafer
level molding state.

[0075] Referring to FIG. 15, first terminals 333 are formed
atthe redistribution layers 323. The first terminals 333 may be
formed through, for example, a screen print technique, an
inkjet technique, or a soldering technique.

[0076] A first passivation layer 335 may be formed at the
other side 13 of the semiconductor wafer 301. The first pas-
sivation layer 335 may be formed to, for example, completely
cover the redistribution layers 323 and the test pads 331, and
expose a portion of the first terminals 333.

[0077] Referring to FIG. 16, the semiconductor wafer 301
is divided by performing a cutting process on the cutting areas
SR of the semiconductor wafer 301, thereby forming a chip
stacked semiconductor package 300. The chip stacked semi-
conductor package 300 may be, for example, a memory semi-
conductor package. As shown in the drawing, the chip stacked
semiconductor package 300 may include the plurality of first
semiconductor chips 309 stacked on a semiconductor sub-
strate 340. The first semiconductor chips 309 may be electri-
cally connected to each other through chip through vias 315
penetrating therethrough. A width of the semiconductor sub-
strate 340 may be narrower than a width of the under fill resin
layer 317 at a bottom such that the under fill resin layer 317
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covers sides of the semiconductor substrate 340. The width of
the under fill resin layer 317 at the bottom may be broader
than a width of'the under fill resin layer 317 at a top. The chip
stacked semiconductor package 300 may have a structure in
which active sides of the first semiconductor chips 309 are
stacked on an active area of the semiconductor substrate 340
on the one side 11.

[0078] By filling the trenches 307 of the semiconductor
wafer 301, after a polishing process, with the under fill resin
layer 317 and the molding layer 319, the edges of the semi-
conductor wafer 301 may be protected by the under fill resin
layer 317 and the molding layer 319. Accordingly, subse-
quent processes may be performed without inflicting damage
on the semiconductor wafer 301. Moreover, after performing
the cutting process for dividing the semiconductor wafer 301
into the individual chip stacked semiconductor packages 300,
the edges of the semiconductor substrate 340 of the chip
stacked semiconductor package 300 may be protected by the
under fill resin layer 317 and the molding layer 319. Accord-
ingly, reliability of the chip stacked semiconductor package
300 may be improved.

[0079] Referringto FIG. 17, interposer pads 203 contacting
second through vias 201 and second terminals 205 attached
on the interposer pads 203 may be disposed at a bottom of an
interposer substrate 200. A second passivation layer 207 cov-
ering the interposer pads 203 and exposing a portion of the
second terminals 205 may be further formed on the bottom of
the interposer substrate 200.

[0080] A CPU 400 may be further mounted on the inter-
poser substrate 200.

[0081] Referring to FIGS. 1 and 2, the interposer substrate
200 may be stacked on, for example, a logic semiconductor
package 100. The first terminals 333 contact a second semi-
conductor chip 103, so that a second semiconductor chip 103
in the logic semiconductor package 100 may be electrically
connected to first semiconductor chips 309 through, for
example, the second through vias 201, the first terminals 333,
the redistribution layer 323, the interposer pad 203, and the
second terminals 205. The interposer substrate 200 may be
stacked on the logic semiconductor package 100 and the logic
semiconductor package 100 and the interposer substrate 200
may be electrically connected to each other.

[0082] FIGS. 18 to 23 are cross-sectional views illustrating
a method of fabricating a semiconductor package according
to another example embodiment of the inventive concepts.
For convenience of description, like reference numerals refer
to like elements that are substantially identical to those in the
example embodiment shown in FIGS. 7 to 17 and also
descriptions for corresponding elements are omitted.

[0083] Referring to FIG. 18, an under fill resin layer 317 is
formed between the first semiconductor chips 309 stacked on
the semiconductor wafer 301. The under fill resin layer 317
may be formed to fill between the first semiconductor chips
309 and cover the sides of the first semiconductor chips 309
and a portion of the one side 11 of the semiconductor wafer
301. The under fill resin layer 317 may expose a portion of the
one side 11 of the semiconductor wafer 301. Referring to the
example embodiment of the inventive concepts as illustrated
in FIG. 4, the under fill resin layer 317 may be formed to, for
example, completely cover the sides of the first semiconduc-
tor chips 309 and the one side 11 of the semiconductor wafer
301.

[0084] Referring to FIG. 19, the first molding layer 319 is
formed on the semiconductor wafer 301 where the under fill
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resin layer 317 is formed. The first molding layer 319 may be
formed to, for example, completely fill trenches 307 and
cover the under fill resin layer 317.

[0085] Referring to FIG. 20, a polishing process is per-
formed on the other side 13 of the semiconductor wafer 301
until the first through vias 303 are exposed.

[0086] Referring to FIG. 21, the redistribution layers 323
and the test pads 331 may be formed on the other side 13 of the
semiconductor wafer 301.

[0087] Referring to FIG. 22, first terminals 333 are attached
on the redistribution layers 323. Then, the first passivation
layer 335 may be formed to expose a portion of the first
terminals 333 and cover the redistribution layers 323 and the
test pads 331.

[0088] Referring to FIG. 23, a cutting process is performed
on the cutting areas SR of the semiconductor wafer 340 to
form the individual chip stacked semiconductor packages
300, in each of which the first semiconductor chips 309 are
stacked on the semiconductor substrate 340.

[0089] Referring back to FIG. 3, the chip stacked semicon-
ductor package 300 may be stacked on the interposer sub-
strate 200. The interposer substrate 200 on which the chip
stacked semiconductor package 300 is stacked may be
stacked on the logic semiconductor package 100 such that the
semiconductor device 2000 in which the chip stacked semi-
conductor package 300 and the logic semiconductor package
100 are connected to each other may be formed.

[0090] FIG. 24 is a block diagram illustrating an electronic
system including at least one semiconductor package accord-
ing to one or more example embodiments of the inventive
concepts. FIG. 25 is a block diagram illustrating a memory
system including at least one semiconductor package accord-
ing to one or more example embodiments of the inventive
concepts.

[0091] Referring to FIG. 24, an electronic device 6000
includes a controller 6100, an input/output device 6200, and
amemory device 6300. The controller 6100, the input/output
device 6200, and the memory device 6300 may be electrically
connected to each other through a bus 6500. The bus 6500
may be a path through which, for example, data and/or
instructions are transterred. For example, the controller 6100,
as at least one microprocessor, may include, for example, at
least one of digital signal processors, micro controllers, and
logic devices. The controller 6100 and the memory device
may include semiconductor packages according to one or
more example embodiments of the inventive concepts. The
input/output device 6200 may include, for example, at least
one of a keypad, a keyboard, and a display. The memory
device 6300 is a device for storing data. The memory device
6300 may store data and/or instructions executed by the con-
troller 6100. The memory device 6300 may include, for
example, a volatile memory device and/or a nonvolatile
memory device. For example, the memory device 6300 may
be a flash memory. For example, a flash memory formed
according to an example embodiment of the inventive con-
cepts may be mounted in an information processing system
(e.g., amobile device, a desktop computer, etc.). Such a flash
memory may be configured as a semiconductor disk device
(SSD). In this case, the electronic system 6000 may store
large amounts of data in the electronic system 6000. The
electronic system 6000 may further include an interface 6400
to transmit/receive data to/from a communication network.
The interface 6400 may be in a wired/wireless form. For
example, the interface 6400 may include, for example, an
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antenna or a wired/wireless transceiver. Although not shown
in the drawings, it is apparent to those skilled in the art that the
electronic system 6000 may further include, for example,
application chipsets and/or camera image processors (CISs).
[0092] The electronic system 6000 may be implemented
with, for example, a mobile system, a personal computer, an
industrial computer, or a logic system performing various
functions. For example, the mobile system may be one of a
Personal Digital Assistant (PDA), a portable computer, a web
tablet, a mobile phone, a wireless phone, a laptop computer, a
memory card, a computer, a memory card, a digital music
system, and an information transmitting/receiving system.
When the electronic system 6000 is equipment performing
wireless communication, the electronic system 6000 may be
used for communication interface protocols of the third gen-
eration communication system, for example, CDMA, GSM,
NADC, E-TDMA, WCDAM, or CDMA1000.
[0093] Referring to FIG. 25, a memory card 6600 includes
a nonvolatile memory device 6610 and a memory controller
6620. The nonvolatile memory device 6610 and the memory
controller 6620 may store data and/or read the stored data.
The nonvolatile memory device 6610 may include one or
more semiconductor packages 300 according to one or more
example embodiment of the inventive concepts. The memory
controller 6620 may read stored data in response to a read/
write request of a host 6630 or may control the nonvolatile
memory device 6610 to store data.
[0094] A method of fabricating a semiconductor package
according to an example embodiment of the inventive con-
cepts includes forming trenches in a semiconductor wafer
where semiconductor chips are stacked and filling the
trenches with an under fill resin layer and a molding layer.
Accordingly, after a polishing process is performed on the
semiconductor wafer, the edges of the semiconductor wafer
are protected by the under fill resin layer and the molding
layer. Additionally, after a cutting process is performed on the
semiconductor wafer, the edges of the semiconductor pack-
age are protected by the under fill resin layer and the molding
layer. Accordingly, reliability of the semiconductor package
may be improved.
[0095] The above-disclosed subject matter is to be consid-
ered illustrative and not restrictive, and the appended claims
are intended to cover all such modifications, enhancements,
and other embodiments, which fall within the true spirit and
scope of the inventive concepts. Thus, to the maximum extent
allowed by law, the scope of the inventive concepts is to be
determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.
What is claimed is:
1. A method of fabricating a semiconductor package, the
method comprising:
preparing a semiconductor wafer having a first side and a
second side, the second side facing the first side, and the
semiconductor wafer including a through via exposed at
the first side;
forming trenches at cutting areas between chip areas and at
edge areas of the semiconductor wafer on the first side;
stacking a semiconductor chip on the through via;
forming an under fill resin layer to fill a gap between the
semiconductor chip and the semiconductor wafer and to
cover a side of the semiconductor chip; and
forming a molding layer to cover the under fill resin layer
and filling at least a portion of the respective trenches.
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2. The method of claim 1, wherein the forming trenches
includes forming the trenches to have a depth equal to or
deeper than the through via.

3. The method of claim 1, wherein the forming an under fill
resin layer includes forming the under fill resin layer on the
semiconductor wafer.

4. The method of claim 3, wherein the forming an under fill
resin layer includes forming the under fill resin layer to extend
toward sides of the trenches.

5. The method of claim 1, after the forming a molding layer,
further comprising:

polishing the second side of the semiconductor wafer to
expose the through via;

simultaneously forming a redistribution layer and a test
pad on the second side of the semiconductor wafer; and

cutting the cutting areas and the edge areas of the semicon-
ductor wafer to form a semiconductor package.

6. The method of claim 1, wherein the forming a molding
layer includes forming the molding layer to completely cover
a top of the semiconductor chip.

7. A semiconductor package comprising:

a semiconductor chip stacked on a substrate;

an under fill resin layer filling between the semiconductor
chip and the substrate and covering a side of the semi-
conductor chip; and

amolding layer covering the under fill resin layer and a side
surface of the substrate.

8. The package of claim 7, wherein the under fill resin layer

covers both a top surface and the side surface of the substrate.

9. The package of claim 8, wherein a width of the under fill
resin layer at a bottom is wider than a width of the under fill
resin layer at a top.

10. The package of claim 7, wherein a width of the under
fill resin layer at a bottom is narrower than a width of the
substrate.

11. The package of claim 7, wherein a width of the under
fill resin layer is a same as a width of the substrate.

12. The package of claim 7, further comprising:

a substrate through via penetrating the substrate;

a chip through via penetrating the semiconductor chip;

a chip terminal between the substrate and the semiconduc-
tor chip, the chip terminal electrically connecting the
substrate through via to the chip through via;

aredistribution layer electrically connected to the substrate
through via at a bottom of the substrate; and

a substrate terminal attached to the redistribution layer.
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13. A method of fabricating a semiconductor package, the
method comprising:

forming trenches in a first surface of a semiconductor wafer
at cutting areas between chip areas and at edge areas of
the semiconductor wafer;

stacking at least one first semiconductor chip on the first
surface;

forming an under fill resin layer to fill a gap between the
first semiconductor chip and the semiconductor wafer
and to cover a side of the first semiconductor chip; and

forming a molding layer to cover at least a portion of the
under fill resin layer and to fill at least a portion of each
of the trenches.

14. The method of claim 13, wherein the forming a mold-
ing layer includes forming the molding layer to cover a lower
portion of a side surface of the under fill resin layer.

15. The method of claim 13, wherein the forming a mold-
ing layer includes forming the molding layer to cover side
surfaces of the trenches.

16. The method of claim 13, wherein the forming a mold-
ing layer includes forming the molding layer to expose a top
surface of the first semiconductor chip.

17. The package of claim 13, wherein the forming an under
fill resin layer includes forming the under fill resin layer to
cover side surfaces of the trenches.

18. The package of claim 13, wherein the forming an under
fill resin layer is performed such that a width of the under fill
resin layer at a bottom is wider than a width of the under fill
resin layer at a top.

19. The package of claim 13, wherein a width of the under
fill resin layer at a bottom is narrower than or substantially
equal to a width of the substrate.

20. The package of claim 13, further comprising:

thinning, subsequent to the forming a molding layer, the

second surface of the semiconductor wafer to a thick-
ness to expose a chip through via embedded in the semi-
conductor wafer; and

mounting the semiconductor wafer on an interposer
including an interposer through via such that the chip
through via at the second surface of the semiconductor
wafer is electrically connected to at least one second
semiconductor chip via and the interposer through via.
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