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METHODS OF FABRICATING 
SEMICONDUCTOR PACKAGES INCLUDING 

REINFORCEMENT TOP DIE 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] The present application claims priority under 35 
U . S . C 119 ( a ) to Korean Application No . 10 - 2018 - 0019541 , 
filed on Feb . 19 , 2018 , which is incorporated herein by 
references in its entirety . 

BACKGROUND 

1 . Technical Field 
[ 0002 ] The present disclosure relates to semiconductor 
package technologies and , more particularly , to methods of 
fabricating semiconductor packages . 

2 . Related Art 
[ 0003 ] Semiconductor packages having a large capacity 
have been required in various electronic products . Accord 
ingly , various package structures have been proposed to 
increase the number of semiconductor chips embedded in a 
single semiconductor package . For example , at least two 
semiconductor chips may be stacked to provide a stack 
package . However , form factors such as thickness and size 
of the semiconductor packages may be limited . 

SUMMARY 

[ 0004 ] According to an embodiment , a method of fabri 
cating a semiconductor package may be provided . The 
method may include forming stack structures on a base die 
wafer , disposing a top die wafer on the stack structures , and 
forming a molding layer filling a space between the base die 
wafer and the top die wafer . 
[ 0005 ] According to another embodiment , a method of 
fabricating a semiconductor package may be provided . The 
method may include forming stack structures on a base die 
wafer . A top die wafer having a trench may be disposed on 
the stack structures . The trench may be opened toward the 
base die wafer . A molding layer may be formed to fill a space 
between the base die wafer and the top die wafer . 

DETAILED DESCRIPTION 
[ 0012 ] Various embodiments of the present disclosure will 
be described hereinafter with reference to the accompanying 
drawings . However , the embodiments described here are for 
illustrative purposes only and are not intended to limit the 
scope of the present disclosure . 
[ 0013 ] The terms used herein may correspond to words 
selected in consideration of their functions in embodiments 
of the present disclosure , and the meanings of the terms may 
be construed to be different according to ordinary skill in the 
art to which embodiments of the present disclosure belong . 
If defined in detail , the terms may be construed according to 
the definitions . Unless otherwise defined , the terms ( includ 
ing technical and scientific terms ) used herein have the same 
meaning as commonly understood by one of ordinary skill 
in the art to which embodiments of the present disclosure 
belong . It will be understood that although the terms “ first , " 
" second , " " third ” etc . may be used herein to describe various 
elements , these elements should not be limited by these 
terms . These terms are only used to distinguish one element 
from another element , but not used to define only the 
element itself or to mean a particular sequence . 
[ 0014 ] It will also be understood that when an element or 
layer is referred to as being “ on , " " over , ” “ below , " " under , " 
or “ outside ” another element or layer , the element or layer 
may be in direct contact with the other element or layer , or 
intervening elements or layers may be present . Other words 
used to describe the relationship between elements or layers 
should be interpreted in a like fashion ( e . g . , “ between ” 
versus “ directly between ” or “ adjacent ” versus “ directly 
adjacent ” ) . 
[ 0015 ] Spatially relative terms , such as “ beneath , " 
“ below , " " lower , " " above , " " upper , " " top , " “ bottom " and the 
like , may be used to describe an element and / or feature ' s 
relationship to another element ( s ) and / or feature ( s ) as , for 
example , illustrated in the figures . It will be understood that 
the spatially relative terms are intended to encompass dif 
ferent orientations of the device in use and / or operation in 
addition to the orientation depicted in the figures . For 
example , when the device in the figures is turned over , 
elements described as below and / or beneath other elements 
or features would then be oriented above the other elements 
or features . The device may be otherwise oriented ( rotated 
90 degrees or at other orientations ) and the spatially relative 
descriptors used herein interpreted accordingly . 
[ 0016 ] A semiconductor package may include electronic 
devices such as semiconductor chips or semiconductor dies . 
The semiconductor chips or the semiconductor dies may be 
obtained by separating a semiconductor substrate such as a 
wafer into a plurality of pieces using a die sawing process . 
The semiconductor chips may correspond to memory chips , 
logic chips ( including application specific integrated circuits 
( ASIC ) chips ) , or system - on - chips ( SOC ) . The memory 
chips may include dynamic random access memory 
( DRAM ) circuits , static random access memory ( SRAM ) 
circuits , NAND - type flash memory circuits , NOR - type flash 
memory circuits , magnetic random access memory 
( MRAM ) circuits , resistive random access memory ( Re 
RAM ) circuits , ferroelectric random access memory ( Fe 
RAM ) circuits , or phase change random access memory 
( PCRAM ) circuits which are integrated on the semiconduc 
tor substrate . The logic chips may include logic circuits 
which are integrated on the semiconductor substrate . The 
semiconductor package may be employed in communication 

BRIEF DESCRIPTION OF THE DRAWINGS 
10006 ] FIGS . 1 to 7 are cross - sectional views illustrating 
a method of fabricating semiconductor packages according 
to an embodiment . 
[ 0007 ] FIG . 8 is a cross - sectional view illustrating a semi 
conductor package according to an embodiment . 
[ 0008 ] FIGS . 9 and 10 are cross - sectional views illustrat 
ing a method of fabricating semiconductor packages accord 
ing to another embodiment . 
[ 0009 ] FIG . 11 is a cross - sectional view illustrating a 
semiconductor package according to another embodiment . 
[ 0010 ] FIG . 12 is a block diagram illustrating an electronic 
system employing a memory card including a semiconduc 
tor package according to an embodiment . 
[ 0011 ] FIG . 13 is a block diagram illustrating another 
electronic system including a semiconductor package 
according to an embodiment . 
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systems such as mobile phones , electronic systems associ 
ated with biotechnology or health care , or wearable elec 
tronic systems . 
[ 0017 ] Embodiments of the present disclosure illustrate 
various semiconductor packages corresponding to stack 
packages including a plurality of semiconductor dies or a 
plurality of semiconductor chips which are vertically 
stacked . Each of the semiconductor dies may include a 
through silicon via ( TSV ) structure . The TSV structure may 
correspond to an interconnection structure including a plu 
rality of through electrodes or a plurality of through vias that 
vertically penetrate each semiconductor die . The semicon 
ductor dies stacked in one semiconductor package may be 
electrically connected to each other by bumps . The bumps 
may be connection members connected to the TSV structure . 
[ 0018 ] Embodiments of the present disclosure may also 
relate to a high bandwidth memory ( HBM ) package . The 
HBM package may include an HBM interface to improve 
data transmission speed between the HBM package and a 
processor chip . The HBM package may be realized using the 
TSV structure to increase the number of input / output ( I / O ) 
terminals . A processor chip supporting an operation of the 
HBM package may be an application specific integrated 
circuit ( ASIC ) chip including a central processing unit 
( CPU ) or a graphics processing unit ( GPU ) , a microproces 
sor or a microcontroller , an application processor ( AP ) , a 
digital signal processing core , and an interface . 
[ 0019 ] Same reference numerals refer to same elements 
throughout the specification . Even though a reference 
numeral is not mentioned or described with reference to a 
drawing , the reference numeral may be mentioned or 
described with reference to another drawing . In addition , 
even though a reference numeral is not shown in a drawing , 
it may be mentioned or described with reference to another 
drawing . 
[ 0020 ] FIGS . 1 to 7 are cross - sectional views illustrating 
a method of fabricating semiconductor packages according 
to an embodiment . FIG . 8 is a cross - sectional view illus 
trating any one of the semiconductor packages fabricated by 
the method illustrated in FIGS . 1 to 7 . 
[ 0021 ] Referring to FIG . 1 , a plurality of core dies 200 
may be stacked on a base die wafer 100 . 
[ 0022 ] The base die wafer 100 may include a plurality of 
base die regions 101 and a peripheral region 103 . The base 
die regions 101 may be connected to each other by the 
peripheral region 103 . The peripheral region 103 may cor 
respond to an intermediate region located between the base 
die regions 101 . Each of the base die regions 101 may be a 
region in which a first integrated circuit is realized . The base 
die wafer 100 may be cut along the peripheral region 103 to 
separate the base die regions 101 from each other . The 
separate base die regions 101 may correspond to base dies . 
That is , the peripheral region 103 may correspond to a scribe 
lane . 
[ 0023 ] The base die wafer 100 may have a first surface 111 
and a second surface 112 which are opposite to each other . 
The first and second surfaces 111 and 112 of the base die 
wafer 100 may be two distinct surfaces of the base die wafer 
100 . For example , the first surface 111 of the base die wafer 
100 may correspond to a bottom surface , and the second 
surface 112 of the base die wafer 100 may correspond to a 
top surface . The base die wafer 100 may be a semiconductor 
wafer , for example , a silicon wafer . 

[ 0024 ] First connection terminals 131 may be disposed on 
the first surface 111 of the base die wafer 100 . The first 
connection terminals 131 may be provided to electrically 
connect the first integrated circuits realized in the base die 
regions 101 to an external device ( not shown ) . The first 
integrated circuits may be realized to be adjacent to the first 
surface 111 of the base die wafer 100 . 
10025 ] The core dies 200 may be stacked on the second 
surface 112 of the base die wafer 100 . Second connection 
terminals 133 may be stacked on the second surface 112 of 
the base die wafer 100 to electrically connect the core dies 
200 to the base die wafer 100 . The first connection terminals 
131 and the second connection terminals 133 may be 
stacked on two different surfaces ( i . e . , the first and second 
surfaces 111 and 112 ) of the base die wafer 100 , respectively . 
[ 0026 ] The first connection terminals 131 may be electri 
cally connected to the second connection terminals 133 
through first through vias 110 disposed in the base die 
regions 101 . The first through vias 110 may be disposed to 
substantially penetrate the base die regions 101 . The first 
through vias 110 may be formed of through silicon vias 
( TSVs ) . Internal interconnection lines ( not shown ) may be 
additionally disposed in or on the base die wafer 100 to 
electrically connect the first through vias 110 to the first 
connection terminals 131 . The first connection terminals 131 
may be disposed to be vertically aligned with the first 
through vias 110 and the second connection terminals 133 . 
Thus , the first connection terminals 131 may overlap with 
the first through vias 110 and the second connection termi 
nals 133 in a plan view . 
[ 0027 ] The first connection terminals 131 may be realized 
using bumps protruding from the first surface 111 of the base 
die wafer 100 . In such a case , the first connection terminals 
131 may be copper bumps . A first conductive adhesive layer 
132 may be additionally disposed on end portions of the first 
connection terminals 131 opposite to the base die wafer 100 . 
The first conductive adhesive layer 132 may include a solder 
layer . The solder layer included in the first conductive 
adhesive layer 132 may contain a tin - silver ( Sn - Ag ) alloy 
layer . The first conductive adhesive layer 132 may further 
include a barrier layer such as a nickel ( Ni ) layer which is 
located between the first connection terminals 131 and the 
solder layer ( e . g . , a tin - silver ( Sn - Ag ) alloy layer ) . The 
second connection terminals 133 may include copper bumps 
protruding from the second surface 112 of the base die wafer 
100 . 
[ 0028 ] A thickness T1 corresponding to a distance 
between the first and second surfaces 111 and 112 of the base 
die wafer 100 may , for instance , be within the range of 
approximately a few micrometers to approximately several 
tens of micrometers . Thus , since the base die wafer 100 is 
too thin , it may be difficult to handle only the base die wafer 
100 . Accordingly , a carrier wafer 910 may be attached to the 
first surface 111 of the base die wafer 100 to more readily 
handle the base die wafer 100 without any warpage of or 
damage to the base die wafer 100 . The carrier wafer 910 may 
be attached to the first surface 111 of the base die wafer 100 
using a temporary adhesive layer 920 . The carrier wafer 910 
may be provided to fix the base die wafer 100 and to 
reinforce the rigidity of the base die wafer 100 . The carrier 
wafer 910 may be a glass wafer or a silicon wafer . The 
temporary adhesive layer 920 may include an adhesive 
component whose adhesive strength is weakened when an 
ultraviolet ( UV ) ray is irradiated onto the temporary adhe 
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sive layer 920 . Thus , the carrier wafer 910 may be easily 
detached from the base die wafer 100 using the UV ray . The 
first connection terminals 131 may be embedded in the 
temporary adhesive layer 920 . 
[ 0029 ] While the base die wafer 100 is fixed and supported 
by the carrier wafer 910 , the core dies 200 may be stacked 
on the second surface 112 of the base die wafer 100 to 
provide a first stack structure 208 and a second stack 
structure 209 . The first stack structure 208 and the second 
stack structure 209 may be laterally spaced apart from each 
other by a certain distance . The peripheral region 103 of the 
base die wafer 100 may be exposed by a space between the 
first and second stack structures 208 and 209 . The stack 
structures 208 and 209 may be disposed to overlap with the 
base die regions 101 , respectively . That is , in an embodi 
ment , the first stack structure 208 may be disposed to 
overlap with a first base die region of the base die regions 
101 , and the second stack structure 209 may be disposed to 
overlap with a second base die region of the base die regions 
101 . The first base die region may be separated from the 
second base die region by the peripheral region 103 . 
[ 0030 ] Each of the first and second stack structures 208 
and 209 may be formed by vertically stacking two or more 
core dies 200 . Each of the core dies 200 may have a third 
surface 211 facing the second surface 112 of the base die 
wafer 100 and a fourth surface 212 located at an opposite 
side facing away from the second surface 112 of the base die 
wafer 100 . Third connection terminals 231 may be disposed 
on the third surface 211 of each core die 200 , and fourth 
connection terminals 233 may be disposed on the fourth 
surface 212 of each core die 200 . A second conductive 
adhesive layer 232 may be coated on end portions of the 
third connection terminals 231 . The third and fourth con 
nection terminals 231 and 233 may be formed of copper 
bumps , and the second conductive adhesive layer 232 may 
be formed to include a solder layer and a barrier layer . Each 
of the core dies 200 may include second through vias 210 for 
substantially connecting the third connection terminals 231 
to the fourth connection terminals 233 . The second through 
vias 210 may be disposed to substantially penetrate the core 
dies 200 . 

205 and 207 may also be electrically connected to each other 
by the first bump connection structures 230 - 1 . 
0032 ] Each of the first , second , and third core dies 201 . 
203 , and 205 may include the third and fourth connection 
terminals 231 and 233 and the second through vias 210 . The 
fourth core die 207 corresponding to a topmost core die of 
each of the stack structures 208 and 209 may include the 
third connection terminals 231 without the fourth connection 
terminals 233 and the second through vias 210 . Since no 
additional core die is stacked on the fourth surface 212 of the 
fourth core die 207 , the fourth connection terminals 233 and 
the second through vias 210 may be absent on and in the 
fourth core die 207 , respectively . However , in some other 
embodiments , the fourth core die 207 may also include the 
third and fourth connection terminals 231 and 233 and the 
second through vias 210 . 
[ 0033 ] The first core die 201 corresponding to a bottom 
most core die of each of the stack structures 208 and 209 
may be electrically connected to any one of the base die 
regions 101 through second bump connection structures 
230 - 2 . Each of the second bump connection structures 230 - 2 
may include the second connection terminal 133 , the third 
connection terminal 231 , and the second conductive adhe 
sive layer 232 . 
[ 0034 ] The first core dies 201 may be attached to the base 
die regions 101 of the base die wafer 100 using an adhesive 
layer 300 . The adhesive layer 300 may also be disposed 
between the first to fourth core dies 201 , 203 , 205 , and 207 
which are vertically stacked . The adhesive layer 300 may 
include a non - conductive film ( NCF ) . Accordingly , the 
adhesive layer 300 may also electrically insulate the first 
bump connection structures 230 - 1 from each other as well as 
the second bump connection structures 230 - 2 from each 
other . In another embodiment , an underfill layer may be 
disposed between the base die region 101 and the first core 
die 201 as well as between the first to fourth core dies 201 , 
203 , 205 , and 207 which are sequentially stacked . 
[ 0035 ] A second integrated circuit may be realized in each 
of the core dies 200 . The core dies 200 may be semicon 
ductor dies having substantially the same function . The core 
dies 200 may be semiconductor dies having substantially the 
same size . For example , each of the core dies 200 may have 
the same thickness T2 . 
[ 0036 ] The second integrated circuit may be different from 
the first integrated circuit realized in each of the base die 
regions 101 . For example , the core dies 200 may be memory 
dies having a function of memory devices , and the base die 
regions 101 may be logic dies having a function of controller 
devices for controlling the core dies 200 corresponding to 
the memory devices . If the semiconductor package illus 
trated in FIG . 1 is an HBM package , the core dies 200 may 
be dynamic random access memory ( DRAM ) dies including 
data banks . The base die regions 101 may be semiconductor 
die regions , each of which includes a test circuit for testing 
the DRAM devices integrated in the core dies 200 , a soft 
repairing circuit , an address circuit , a command circuit , 
and / or a physical layer for signal transmission . 
[ 0037 ] FIGS . 2 and 3 are cross - sectional views illustrating 
a step of disposing a top die wafer 400 on the stack structures 
208 and 209 including the core dies 200 . 
[ 0038 ] Referring to FIG . 2 , the top die wafer 400 may be 
disposed on the stack structures 208 and 209 to perform a 
molding process for forming a molding layer . The molding 
process may be performed using a mold template ( not 

[ 0031 ] The third and fourth connection terminals 231 and 
233 and the second conductive adhesive layer 232 disposed 
between the vertically stacked core dies 200 may constitute 
first bump connection structures 230 - 1 . The second through 
vias 210 and the first bump connection structures 230 - 1 may 
electrically connect the core dies 200 , which are vertically 
stacked , to each other . The core dies 200 in each of the first 
and second stack structures 208 and 209 may include first to 
fourth core dies 201 , 203 , 205 and 207 which are sequen 
tially stacked . In such a case , the first bump connection 
structures 230 - 1 between the first and second core dies 201 
and 203 may include the fourth connection terminals 233 on 
the fourth surface 212 of the first core die 201 , the third 
connection terminals 231 on the third surface 211 of the 
second core die 203 , and the second conductive adhesive 
layer 232 between the third connection terminals 231 and 
the fourth connection terminals 233 , Accordingly , the first 
core die 201 may be electrically connected to the second 
core die 203 through the first bump connection structures 
230 - 1 . The second and third core dies 203 and 205 may also 
be electrically connected to each other by the first bump 
connection structures 230 - 1 . The third and fourth core dies 
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shown ) including an upper mold ( not shown ) and a lower 
mold ( not shown ) facing the upper mold . The base die wafer 
100 may be put into a molding space which is provided by 
the mold template . The molding process may be performed 
by filling an internal space ( i . e . , the molding space ) between 
the upper mold and the lower mold with a molding material . 
The molding material may be an epoxy molding compound 
( EMC ) material . Alternatively , the molding material may be 
an encapsulant material other than an EMC material . 
[ 0039 ] In order to perform the molding process , the carrier 
wafer 910 to which the base die wafer 100 is attached may 
be put on the lower mold , and the top die wafer 400 may 
then be put in the upper mold . In another embodiment , while 
the top die wafer 400 is attached to top surfaces of the stack 
structures 208 and 209 , the carrier wafer 910 may be loaded 
onto the lower mold . That is , the top die wafer 400 may be 
attached to the fourth core dies 207 . 
[ 0040 ] The top die wafer 400 may have a thickness T3 
which is greater than the thickness T2 of each of the core 
dies 200 . The thickness T3 of the top die wafer 400 may also 
be greater than the thickness T1 of the base die wafer 100 . 
The top die wafer 400 may be a silicon wafer which is 
similar to the base die wafer 100 . The top die wafer 400 may 
be a dummy wafer in which no integrated circuit is formed . 
[ 0041 ] Referring to FIG . 3 , a molding material may be 
supplied into the molding space to form a molding layer 500 . 
The molding layer 500 may be supplied on the second 
surface 112 of the base die wafer 100 to cover the stack 
structures 208 and 209 including the core dies 200 . The 
molding layer 500 may fill a space between the base die 
wafer 100 and the top die wafer 400 . 
[ 0042 ] The molding layer 500 may be formed to be in 
contact with a bottom surface 400B of the top die wafer 400 . 
Since the molding layer 500 is formed to contact the bottom 
surface 400B of the top die wafer 400 , an extra adhesive 
layer for attaching the top die wafer 400 to the stack 
structures 208 and 209 may not be required . The molding 
layer 500 may extend to fill gap regions between the top die 
wafer 400 and the stack structures 208 and 209 . In such a 
case , the top die wafer 400 may be located to be spaced apart 
from the stack structures 208 and 209 by a certain distance . 
[ 0043 ] As a result of forming the molding layer 500 , a 
wafer package structure 400C including the base die wafer 
100 , the stack structures 208 and 209 , the molding layer 500 , 
and the top die wafer 400 may be formed . The top die wafer 
400 may be provided to reinforce the rigidity of the wafer 
package structure 400C . 
[ 0044 ] The molding layer 500 may include a highly 
polymerized compound material such as an EMC material . 
The molding material such as an EMC material tends to 
shrink in volume while the molding material is cured . A 
volume of the EMC material may be reduced due to defor 
mation of a molecular structure of the EMC material while 
the epoxy of the EMC material is cured to change into a 
C - stage . The top die wafer 400 may have the rigidity 
resisting a volume shrinkage phenomenon of the molding 
layer 500 while the molding layer 500 is cured . Since the top 
die wafer 400 has the thickness T3 greater than the thickness 
T1 of the base die wafer 100 , the top die wafer 400 may have 
the rigidity enough to resist a volume shrinkage phenom 
enon of the molding layer 500 . That is , even though the 
molding layer 500 is cured to cause a shrinkage phenom 
enon of the molding layer 500 , the top die wafer 400 may 
maintain a flat shape without warpage . Since the top die 

wafer 400 maintains a flat shape , warpage of the wafer 
package structure 400C may be prevented while the molding 
layer 500 is cured . 
[ 0045 ] Since warpage of the wafer package structure 400C 
is prevented , the wafer package structure 400C may main 
tain a flat shape . Thus , it may be possible to stably load the 
wafer package structure 400C into a process apparatus or a 
test apparatus without errors . The process apparatus or the 
test apparatus may include a supporter such as a chuck for 
supporting the wafer package structure 400C . The supporter 
may be generally configured to support a wafer having a flat 
shape . Thus , the wafer package structure 400C may be 
stably mounted on the supporter without any errors because 
the wafer package structure 400C has a flat shape without 
warpage . If the wafer package structure 400C is warped to 
have a non - flat shape , it may be impossible to mount the 
wafer package structure 400C on the supporter of the 
process apparatus or the test apparatus . 
10046 ] The wafer package structure 400C may then be 
separated from the upper mold and the lower mold . In such 
a case , the carrier wafer 910 may still be attached to the base 
die wafer 100 . 
[ 0047 ] Referring to FIG . 4 , the thickness T3 of the top die 
wafer 400 may be reduced to form a recessed top die wafer 
401 having a reduced thickness T3 - 1 . Specifically , a reces 
sion process may be applied to a top surface 400T of the top 
die wafer 400 to form the recessed top die wafer 401 having 
a recessed top surface 400T - 1 . The recession process may be 
performed by applying a back grinding process BG to the 
top surface 400T of the top die wafer 400 . For example , the 
carrier wafer 910 may be mounted on a chuck 940 of a back 
grinding apparatus , and the top surface 400T of the top die 
wafer 400 may be ground using a grinder 945 of the back 
grinding apparatus . Since the recessed top die wafer 401 has 
a reduced thickness T3 - 1 , a total thickness of the wafer 
package structure 400C may be reduced after the back 
grinding process BG is performed . In some other embodi 
ments , the back grinding process BG may be omitted . 
[ 0048 ] Referring to FIG . 5 , the carrier wafer ( 910 of FIG . 
4 ) may be detached from the wafer package structure 400C . 
The carrier wafer ( 910 of FIG . 4 ) may be detached from the 
wafer package structure 400C by weakening the adhesive 
strength of the temporary adhesive layer ( 920 of FIG . 4 ) . 
When the carrier wafer ( 910 of FIG . 4 ) is detached from the 
wafer package structure 400C , the temporary adhesive layer 
920 may also be removed from the base die wafer 100 . 
10049 ] After the carrier wafer ( 910 of FIG . 4 ) is detached 
from the wafer package structure 400C , the molding layer 
500 may be disposed between the base die wafer 100 and the 
recessed top die wafer 401 . 
[ 0050 ] Referring to FIG . 6 , the wafer package structure 
400C may be tested using a tester 970 . The tester 970 may 
correspond to a probe station . After the wafer package 
structure 400C is formed , various subsequent processes may 
be applied to the wafer package structure 400C . Since 
warpage of the wafer package structure 400C is suppressed 
by the recessed top die wafer 401 , the subsequent processes 
of the wafer package structure 400C may be normally 
performed . 
[ 0051 ] In the event that an electrical test process is applied 
to the wafer package structure 400C with a test apparatus 
including the tester 970 , the wafer package structure 400C 
may be mounted on a supporter 950 of the test apparatus . In 
such a case , the recessed top surface 400T - 1 of the recessed 
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top die wafer 401 of the wafer package structure 400C may 
be in contact with the supporter 950 of the test apparatus , 
and the first surface 111 of the base die wafer 100 may be 
exposed . Test probes 960 of the tester 970 may be connected 
to the first conductive adhesive layer 132 , coated on the first 
connection terminals 131 protruding from the first surface 
111 of the base die wafer 100 , to execute the electrical test 
process . The integrated circuits realized in the base die 
regions 101 and the core dies 200 may be tested using the 
probes 960 of the tester 970 . 
[ 0052 ] Since warpage of the wafer package structure 400C 
is still suppressed by the recessed top die wafer 401 , 
subsequent various processes applied to the wafer package 
structure 400C may be normally performed . 
[ 0053 ] Referring to FIG . 7 , the wafer package structure 
400C may be cut along the peripheral region 103 of the base 
die wafer 100 to provide discrete semiconductor packages 
11 and 12 which are separated from each other . Specifically , 
after the electrical test process is performed , the wafer 
package structure 400C may be mounted on a supporter 980 
of a package sawing machine . Since warpage of the wafer 
package structure 400C is still suppressed by the recessed 
top die wafer 401 , the wafer package structure 400C may be 
stably and normally mounted on the supporter 980 , and a 
package sawing process may be normally performed . 
[ 0054 ] The recessed top surface 400T - 1 of the recessed top 
die wafer 401 of the wafer package structure 400C may be 
in contact with the supporter 980 to perform the package 
sawing process . The package sawing machine may also 
include a sawing blade 985 for cutting the wafer package 
structure 400C . The base die wafer 100 , the molding layer 
500 , and the recessed top die wafer 401 may be cut along the 
peripheral region 103 of the base die wafer 100 using the 
sawing blade 985 . That is , the peripheral region 103 of the 
base die wafer 100 , a portion of the molding layer 500 
overlapping with the peripheral region 103 , and a portion of 
the recessed top die wafer 401 overlapping with the periph 
eral region 103 may be removed by the sawing blade 985 to 
provide the first and second discrete semiconductor pack 
ages 11 and 12 which are separated from each other . 
[ 0055 ] Referring to FIGS . 7 and 8 , the first discrete 
semiconductor package 11 may include a top die 401D , a 
base die 100D , and a molding layer 500D disposed between 
the top die 401D and the base die 100D . The first stack 
structure 208 comprised of the core dies 200 may be 
disposed in the molding layer 500D . The top die 401D may 
be a portion separated from the top die wafer 401 , and the 
base die 100D may correspond to any one of the base die 
regions 101 separated from the base die wafer 100 . Side 
surfaces 500D - S of the molding layer 500D may be verti 
cally aligned with and connected to side surfaces 100D - S of 
the base die 100D , respectively . Similarly , the side surfaces 
500D - S of the molding layer 500D may be vertically aligned 
with and connected to side surfaces 401D - S of the top die 
401D , respectively . The thickness T3 - 1 of the top die 401D 
may be greater than the thickness T1 of the base die 100D 
and the thickness T2 of each of the core dies 200 . 
[ 0056 ] FIGS . 9 and 10 are cross - sectional views illustrat 
ing a method of fabricating semiconductor packages accord 
ing to another embodiment . FIG . 11 is a cross - sectional view 
illustrating one of the semiconductor packages fabricated by 
the method illustrated in FIGS . 9 and 10 . In FIGS . 9 , 10 , and 
11 , the same reference numerals denote the same elements . 

[ 0057 ] Referring to FIG . 9 , the base die wafer 100 may be 
attached to the carrier wafer 910 using the temporary adhe 
sive layer 920 . The core dies 200 may be stacked on the 
second surface 112 of the base die wafer 100 . As a result , the 
first stack structure 208 and the second stack structure 209 
may be laterally spaced apart from each other by a certain 
distance , as described with reference to FIG . 1 . Thus , the 
stack structures 208 and 209 may be formed to respectively 
overlap with the base die regions 101 , and the peripheral 
region 103 of the base die wafer 100 may be exposed by a 
space between the stack structures 208 and 209 . That is , in 
an embodiment , the first stack structure 208 may be formed 
to overlap with a first base die region of the base die regions 
101 , and the second stack structure 209 may be formed to 
overlap with a second base die region of the base die regions 
101 ; the first base die region may be separated from the 
second base die region by the peripheral region 103 . 
[ 0058 ] Amolding layer 550 may be formed on the base die 
wafer 100 using a molding process . In such a case , a top die 
wafer 450 may be disposed on the stack structures 208 and 
209 so that the molding layer 550 is bonded to the top die 
wafer 450 . The bond between the molding layer 550 and the 
top die wafer 450 may be achieved by the same molding 
process as described with reference to FIGS . 2 and 3 . 
[ 0059 ] The top die wafer 450 may include a bottom 
surface 450B providing a groove - shaped trench 451 , and the 
molding layer 550 may be bonded to the bottom surface 
450B of the top die wafer 450 . The trench 451 may be 
opened toward the base die wafer 100 . The trench 451 may 
be disposed to vertically overlap with the peripheral region 
103 of the base die wafer 100 . Thus , the trench 451 may 
extend along the peripheral region 103 of the base die wafer 
100 when viewed from a plan view . The trench 451 may be 
provided to have a width 451 W which is greater than a width 
103W of the peripheral region 103 . Accordingly , an entire 
portion of the peripheral region 103 may be fully included 
in the trench 451 in a plan view . 
[ 0060 ] The molding layer 550 may extend to have a filling 
portion 551 that fills the trench 451 . A contact area between 
the molding layer 550 and the top die wafer 450 may 
increase due to the presence of the filling portion 551 of the 
molding layer 550 . Thus , a coherence force or an adhesive 
strength between the molding layer 550 and the top die 
wafer 450 may also increase . 
[ 0061 ] Referring to FIG . 10 , the thickness ( T3 of FIG . 9 ) 
of the top die wafer 450 may be reduced to form recessed top 
dies 450D having the reduced thickness T3 - 1 . Specifically , 
a recession process may be applied to a top surface 450T of 
the top die wafer 450 to form the recessed top dies 450D 
having a recessed top surface 450T - 1 . The recession process 
may be performed by applying the back grinding process 
BG to the top surface 450T of the top die wafer 450 . In such 
a case , the back grinding process BG may be performed to 
expose a top surface 552 of the filling portion 551 in the 
trench 451 . If the top surface 552 of the filling portion 551 
is exposed by the back grinding process BG , the top die 
wafer 450 may be divided into the recessed top dies 450D 
which are separated from each other . That is , the top die 
wafer 450 may be automatically divided into the recessed 
top dies 450D by the recession process for reducing the 
thickness T3 of the top die wafer 450 . The recessed top dies 
450D may be isolated from each other by the filling portion 
551 of the molding layer 550 . After the back grinding 
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process BG , a wafer package structure 400C - 1 including the 
recessed top dies 450D may be provided . 
[ 0062 ] Subsequently , the wafer package structure 400C - 1 
may be cut using a package sawing process to provide 
discrete semiconductor packages ( 13 of FIG . 11 ) which are 
separated from each other . That is , the peripheral region 103 
of the base die wafer 100 , a portion of the molding layer 550 
overlapping with the peripheral region 103 , and the filling 
portion 551 of the molding layer 550 overlapping with the 
peripheral region 103 may be removed to provide the 
discrete semiconductor packages 13 which are separated 
from each other . 
[ 0063 ] Referring to FIG . 11 , each of the discrete semicon 
ductor packages 13 may include the top die 450D , the base 
die 100D , and a molding layer 550D disposed between the 
top die 450D and the base die 100D . A portion 551D of the 
molding layer 550D may remain to cover side surfaces 
450D - S of the top die 450D . The portion 551D of the 
molding layer 550D may correspond to a portion of the 
filling portion ( 551 of FIG . 10 ) of the molding layer 550 . 
Since the portion 551D of the molding layer 550D covers the 
side surfaces 450D - S of the top die 450D , a portion of each 
of upper corners 450D - C of the top die 450D may be 
covered and protected by the portion 551D of the molding 
layer 550D . The side surfaces 100D - S of the base die 100D 
may be vertically aligned with and connected to side sur 
faces 550D - S of the molding layer 550D , respectively . 
[ 0064 ] According to embodiments of the present disclo 
sure described above , a wafer package structure including a 
base die wafer and a top die wafer may be provided . The 
base die wafer and the top die wafer may be disposed to be 
symmetric with respect to a molding layer disposed between 
the base die wafer and the top die wafer . The top die wafer 
may suppress a warpage phenomenon of the wafer package 
structure even though the molding layer is shrunk by a 
curing process . 
100651 FIG . 12 is a block diagram illustrating an electronic 
system including a memory card 7800 employing at least 
one semiconductor package according to embodiments of 
the present disclosure . The memory card 7800 may include 
a memory 7810 , such as a nonvolatile memory device , and 
a memory controller 7820 . The memory 7810 and the 
memory controller 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 semicon 
ductor package according to embodiments of the present 
disclosure . 
[ 0066 ] The memory 7810 may include a nonvolatile 
memory device fabricated according to embodiments of the 
present disclosure . 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 . 
[ 0067 ] FIG . 13 is a block diagram illustrating an electronic 
system 8710 including at least one semiconductor package 
according to embodiments of the present disclosure . 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 . 
[ 0068 ] 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 semiconductor 
packages according to embodiments of the present disclo 
sure . 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 . 
100691 . 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 . 
[ 0070 ] 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 . 
[ 0071 ] 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 . 
[ 0072 ] If the electronic system 8710 is an 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 ) . 
[ 0073 ] Embodiments of the present disclosure have been 
disclosed for illustrative purposes . Those skilled in the art 
will appreciate that various modifications , additions , and 
substitutions are possible without departing from the scope 
and spirit of the present disclosure and the accompanying 
claims . 
What is claimed is : 
1 . A method of fabricating semiconductor packages , the 

method comprising : 
forming stack structures on a base die wafer ; 
disposing a top die wafer on the stack structures ; and 
forming a molding layer filling a space between the base 

die wafer and the top die wafer . 
2 . The method of claim 1 , wherein the top die wafer has 

a thickness which is greater than a thickness of the base die 
wafer . 

3 . The method of claim 1 , wherein the stack structures are 
comprised of core dies . 

4 . The method of claim 3 , wherein the top die wafer has 
a thickness which is greater than a thickness of each of the 
core dies . 

5 . The method of claim 1 , wherein the top die wafer is a 
dummy silicon wafer . 
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6 . The method of claim 3 , 
wherein the base die wafer includes base die regions in 

which integrated circuits are realized and a peripheral 
region between the base die regions ; and 

wherein the stack structures overlap with the base die 
regions , respectively , in a plan view . 

7 . The method of claim 6 , further comprising removing 
the peripheral region of the base die wafer , a portion of the 
molding layer overlapping with the peripheral region , and a 
portion of the top die wafer overlapping with the peripheral 
region . 

8 . The method of claim 6 , wherein each of the base die 
regions further includes first through vias that substantially 
penetrate the base die region . 

9 . The method of claim 8 , 
wherein each of the core dies further includes second 

through vias that substantially penetrate the core die ; 
and 

wherein the second through vias are electrically con 
nected to the first through vias . 

10 . The method of claim 6 , 
wherein the core dies are memory semiconductor dies ; 

and 
wherein each of the base die regions is a logic semicon 

ductor die in which a controller device for controlling 
the memory semiconductor dies is integrated . 

11 . A method of fabricating semiconductor packages , the 
method comprising : 

forming stack structures on a base die wafer ; 
disposing a top die wafer having a trench , which is opened 

toward the base die wafer , on the stack structures , and 
forming a molding layer filling a space between the base 

die wafer and the top die wafer . 
12 . The method of claim 11 , wherein the top die wafer has 

a thickness which is greater than a thickness of the base die 
wafer . 

13 . The method of claim 11 , wherein the stack structures 
are comprised of core dies . 

14 . The method of claim 13 , wherein the top die wafer has 
a thickness which is greater than a thickness of each of the 
core dies . 

15 . The method of claim 11 , 
wherein the base die wafer includes base die regions in 
which integrated circuits are realized and a peripheral 
region between the base die regions ; and 

wherein the stack structures overlap with the base die 
regions , respectively , in a plan view . 

16 . The method of claim 15 , wherein the trench of the top 
die wafer is disposed to overlap with the peripheral region 
of the base die wafer . 

17 . The method of claim 16 , wherein the molding layer 
extends to have a filling portion that fills the trench of the top 
die wafer overlapping with the peripheral region of the base 
die wafer , and 

the method further comprises reducing a thickness of the 
top die wafer to expose a top surface of the filling 
portion of the molding layer after forming the molding 
layer . 

18 . The method of claim 17 , wherein the top die wafer is 
divided into top dies which are isolated from each other by 
the filling portion if the top surface of the filling portion is 
exposed . 

19 . The method of claim 17 , further comprising removing 
the peripheral region of the base die wafer , a portion of the 
molding layer overlapping with the peripheral region , and a 
portion of the filling portion of the molding layer overlap 
ping with the peripheral region . 

20 . The method of claim 15 , wherein the trench of the top 
die wafer has a width which is greater than a width of the 
peripheral region of the base die wafer . 

* * * * * 


