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(57) ABSTRACT 

A method of fabricating a semiconductor package includes 
providing a wafer which includes an upper area having 
through silicon vias (TSVs) and a lower area not having the 
TSVs; mounting a semiconductor chip on the upper area of 
the wafer; forming a passivation layer to a predetermined 
thickness to cover the semiconductor chip; exposing the 
TSVs by removing the lower area of the waferina state where 
no support is attached to the wafer, and exposing atop Surface 
of the semiconductor chip by partially removing the passiva 
tion layer. 
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METHOD OF FABRICATING 
SEMCONDUCTOR PACKAGE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority from Korean Patent 
Application No. 10-2013-0020632 filed on Feb. 26, 2013 in 
the Korean Intellectual Property Office, the disclosure of 
which is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present inventive concept relates to a method of 
fabricating a semiconductor package. 
0004 2. Description of the Related Art 
0005 One of the major challenges in the semiconductor 
industry is to fabricate Small, multi-function, high-capacity 
and highly reliable products at low costs. One of the most 
important technologies that make it possible to achieve Such 
a complex goal is semiconductor package technology. Of 
package technologies, a chip-stacked semiconductor package 
in which a plurality of chips are stacked is being Suggested as 
a way to achieve the above complex goal. 

SUMMARY OF THE INVENTION 

0006 Features of the present inventive concept provide a 
method of fabricating a semiconductor package at reduced 
costs and improved process speed. 
0007 Additional features and utilities of the present gen 
eral inventive concept will be set forth in part in the descrip 
tion which follows and, in part, will be obvious from the 
description, or may be learned by practice of the general 
inventive concept. 
0008 Exemplary embodiments of the present inventive 
concept provide a method of fabricating a semiconductor 
package, the method comprising: providing a wafer which 
comprises an upper area having through silicon Vias (TSVs) 
and a lower area not having the TSVs; mounting a semicon 
ductor chip on the upper area of the wafer; forming a passi 
Vation layer to a predetermined thickness to cover the semi 
conductor chip; exposing the TSVs by removing the lower 
area of the wafer in a state where no support is attached to the 
wafer; and exposing a top surface of the semiconductor chip 
by partially removing the passivation layer. 
0009 Exemplary embodiments of the present inventive 
concept also provide a method of fabricating a semiconductor 
package, the method comprising: providing a wafer which 
comprises an upper area having TSVs and a lower area not 
having the TSVs; mounting a semiconductor chip on the 
upper area of the wafer; forming a passivation layer to a 
predetermined thickness to cover the semiconductor chip; 
exposing the TSVs by removing the lower area of the wafer in 
a state where no support is attached to the wafer; forming 
bottom pads and bump balls, which are electrically connected 
to the exposed TSVs, on a bottom surface of the wafer; and 
exposing a top Surface of the semiconductor chip by partially 
removing the passivation layer. 
00.10 Exemplary embodiments of the present inventive 
concept also provide a method of fabricating a semiconductor 
package, the method comprising: providing a wafer which 
comprises a first area having through silicon Vias (TSVs) and 
a second area not having the TSVs; mounting a semiconduc 
tor chip on the first area of the wafer, the semiconductor chip 
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being wider than the wafer to extend beyond sides thereof; 
forming a passivation layer to a predetermined thickness to 
cover the wafer and exposed portions of the semiconductor 
chip extending beyond the wafer; and exposing the TSVs by 
removing the second area of the wafer and corresponding 
portion of the passivation layer in a state where no Support is 
attached to the wafer. 
0011. In an exemplary embodiment, the method may fur 
ther include forming through Vias in the remaining passiva 
tion layer to be electrically connected to power/ground pads 
of the semiconductor chip when the through vias in the first 
area are being exposed. 
0012. In an exemplary embodiment, the method may fur 
ther include forming connection terminals to be electrically 
connected to the exposed TSVs on a bottom surface of the 
wafer; and forming connection terminals to be electrically 
connected to the exposed through Vias of the passivation 
layer. 
0013. In an exemplary embodiment, the mounting of the 
semiconductor chip comprises mounting the semiconductor 
chip in the form of a flip-chip. 
0014. In another exemplary embodiment, the wafer may 
include: top pads which are electrically connected to the 
semiconductor chip; and a redistribution layer which electri 
cally connects the TSVs and the top pads through redistribu 
tion lines included therein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 These and/or other features and utilities of the 
present general inventive concept will become apparent and 
more readily appreciated from the following description of 
the embodiments, taken in conjunction with the accompany 
ing drawings of which: 
0016 FIG. 1 is a flowchart illustrating a method of fabri 
cating a semiconductor package according to an embodiment 
of the present inventive concept; 
0017 FIGS. 2 through 13 are views illustrating operations 
of the method of fabricating a semiconductor package 
according to the embodiment of FIG. 1; 
0018 FIGS. 14 through 17 are views illustrating opera 
tions of a method of fabricating a semiconductor package 
according to another embodiment of the present inventive 
concept; 
(0019 FIGS. 18 and 19 are views illustrating operations of 
a method of fabricating a semiconductor package according 
to yet another embodiment of the present inventive concept; 
0020 FIG. 20 is a schematic diagram illustrating a 
memory card to which semiconductor packages according to 
embodiments of the present inventive concept are applied; 
0021 FIG. 21 is a block diagram of an electronic system to 
which semiconductor packages according to embodiments of 
the present inventive concept are applied; and 
0022 FIG. 22 is a diagram illustrating an example of an 
application of the electronic system of FIG. 21 to a smart 
phone. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0023 Features and utilities of the present inventive con 
cept and methods of accomplishing the same may be under 
stood more readily by reference to the following detailed 
description of preferred embodiments and the accompanying 
drawings. The present inventive concept may, however, be 
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embodied in many different forms and should not be con 
strued as being limited to the embodiments set forth herein. 
Rather, these embodiments are provided so that this disclo 
sure will be thorough and complete and will fully convey the 
concept of the inventive concept to those skilled in the art, and 
the present inventive concept will only be defined by the 
appended claims. In the drawings, the thickness of layers and 
regions are exaggerated for clarity. 
0024. It will be understood that when an element or layer 

is referred to as being “on” or “connected to another element 
or layer, it can be directly on or connected 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 
or “directly connected to another element or layer, there are 
no intervening elements or layers present. Like numbers refer 
to like elements throughout. As used herein, the term “and/or 
includes any and all combinations of one or more of the 
associated listed items. 
0025 Spatially relative terms, such as “beneath.” “below.” 
“lower,” “above.” “upper” and the like, may be used hereinfor 
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 exemplary 
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. 
0026. The use of the terms “a” and “an and “the and 
similar referents in the context of describing the invention 
(especially in the context of the following claims) are to be 
construed to cover both the singular and the plural, unless 
otherwise indicated herein or clearly contradicted by context. 
The terms “comprising.” “having,” “including,” and “con 
taining are to be construed as open-ended terms (i.e., mean 
ing “including, but not limited to) unless otherwise noted. 
0027. It will be understood that, although the terms first, 
second, 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. Thus, for example, a first element, a first component 
or a first section discussed below could be termed a second 
element, a second component or a second section without 
departing from the teachings of the present inventive concept. 
0028. Unless defined otherwise, all technical and scien 

tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which this 
inventive concept belongs. It is noted that the use of any and 
all examples, or exemplary terms provided herein is intended 
merely to better illuminate the inventive concept and is not a 
limitation on the scope of the inventive concept unless other 
wise specified. Further, unless defined otherwise, all terms 
defined in generally used dictionaries may not be overly 
interpreted. 
0029 FIG. 1 is a flowchart illustrating a method of fabri 
cating a semiconductor package according to an embodiment 
of the present inventive concept. FIGS. 2 through 13 are views 
illustrating operations of the method of fabricating a semi 
conductor package according to an embodiment of the 
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present inventive concept. Specifically, FIG. 3 is a cross 
sectional view taken along line III-III of FIG. 2, FIG. 5 is a 
cross-sectional view taken along line V-V of FIG.4, and FIG. 
12 is a cross-sectional view taken along line XII-XII of FIG. 
11. 

0030 Referring to FIG. 1, a wafer is provided (operation 
S100). Specifically, referring to FIG. 2, a wafer 10 including 
a plurality of unit wafers UW is provided. The unit wafers 
UW may be divided by a scribing line 12 and placed on the 
wafer 10. 

0031 Referring to FIG.3, the wafer 10 (or the unit wafers 
UVV) may include a lower area 30, an upper area 40 disposed 
on the lower area 30, and a redistribution layer 50 disposed on 
the upper area 40. 
0032. In the current embodiment, the upper area 40 of the 
wafer 10 may include a plurality of through silicon vias 
(TSVs) 42, and the lower area 30 of the wafer 10 may not 
include the TSVs 42. 

0033 Each of the TSVs 42 may include an insulating 
layer, a seed layer, and a conductive layer formed sequen 
tially. The insulating layer may electrically insulate the con 
ductive layer. The insulating layer may include oxide, nitride 
or oxynitride. Specifically, the insulating layer may include, 
e.g., silicon oxide, silicon nitride, or silicon oxynitride. The 
conductive layer may include a conductive material. Such as a 
metal. Examples of the metal that forms the TSVs 42 may 
include, but is not limited to, aluminum (Al), gold (Au), 
beryllium (Be), bismuth (Bi), cobalt (Co), copper (Cu), 
hafnium (Hf), indium (In), manganese (Mn), molybdenum 
(Mo), nickel (Ni), lead (Pb), palladium (Pd), platinum (Pt), 
rhodium (Rh), rhenium (Re), ruthenium (Ru), tantalum (Ta), 
tellurium (Te), titanium (Ti), tungsten (VV), Zinc (Zn), and 
Zirconium (Zr). 
0034. The insulating layer, the seed layer and the conduc 
tive layer that form each of the TSVs 42 may beformed by, but 
is not limited to, chemical vapor deposition (CVD), plasma 
enhanced CVD (PECVD), high-density plasma CVD (HDP 
CVD), sputtering, metal organic CVD (MOCVD), or atomic 
layer deposition (ALD). 
0035. The lower area 30 and the upper area 40 of the wafer 
10 may be formed of a semiconductor material or an insulat 
ing material. That is, in Some embodiments of the present 
invention, the lower area 30 and the upper area 40 may 
include, e.g., silicon, germanium, silicon-germanium, gal 
lium-arsenide (GaAs), glass, ceramic, etc. 
0036. The redistribution layer 50 may include a plurality 
oftop pads 56. The top pads 56 may be electrically connected 
to the TSVs 42 by redistribution lines included in the redis 
tribution layer 50. In some embodiments of the present inven 
tive concept, a first interval P1 between the top pads 56 may 
be different from a second interval P2 between the TSVs 42. 
Specifically, the first interval P1 may be smaller than the 
second interval P2 as shown in the drawing. The top pads 56 
and the TSVs 42 arranged at different intervals may be inde 
pendently and electrically connected to each other by the 
redistribution lines included in the redistribution layer 50. 
0037. The redistribution layer 50 may further include an 
insulating layer in order for insulation between the redistri 
bution lines included therein. The insulating layer may 
include oxide, nitride or oxynitride, for example, silicon 
oxide, silicon nitride or silicon oxynitride. 
0038. The redistribution lines may include, for example, a 
metal. In some embodiments of the present inventive concept, 
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the redistribution lines may beformed of, but is not limited to, 
the same material as the material that forms the TSVs 42. 
0039 Referring back to FIG. 1, a semiconductor chip is 
mounted on the wafer (operation S110). Specifically, refer 
ring to FIGS. 4 and 5, a semiconductor chip 130 is mounted 
on the upper area 40 of the wafer 10. Here, the semiconductor 
chip 130 may be mounted on each of the unit wafers UW as 
shown in FIG. 4. 
0040. In some embodiments of the present inventive con 
cept, the semiconductor chip 130 may be mounted on the 
wafer 10 in the form of a flip-chip. Here, the top pads 56 in the 
redistribution layer 50 may be electrically connected to the 
semiconductor chip 130 by, for example, balls formed under 
the semiconductor chip 130. 
0041. In some embodiments of the present inventive con 
cept, the semiconductor chip 130 may be, for example, a logic 
semiconductor chip or a memory semiconductor chip. The 
logic semiconductor chip may be a microprocessor, such as a 
central processing unit (CPU), a controller, or an application 
specific integrated circuit (ASIC). The memory semiconduc 
torchip may be a volatile memory, such as a dynamic random 
access memory (DRAM) or a static random access memory 
(SRAM), or a nonvolatile memory such as a flash memory. In 
Some other embodiments of the present inventive concept, the 
semiconductor chip 130 may be a semiconductor chip pack 
aged by combining the above-described logic semiconductor 
chips or memory semiconductor chips. That is, the type of the 
semiconductor chip 130 according to the current embodiment 
is not limited to the above examples. 
0042. An underfill material 132 may be formed between 
the semiconductor chip 130 and the wafer 10. The underfill 
material 132 protects the balls formed under the semiconduc 
torchip 130 and the top pads 56 of the redistribution layer 50 
from the outside environment, thereby increasing reliability 
of electrical connection between the balls formed under the 
semiconductor chip 130 and the top pads 56 of the redistri 
bution layer 50. 
0043. In the current embodiment, the semiconductor chip 
130 may be smaller in size than each of the unit wafers UW. 
That is, a width W2 of the semiconductor chip 130 may be 
smaller than a width W1 of each of the unit wafers UW. 
0044) Referring back to FIG. 1, a first passivation layer is 
formed to a predetermined thickness (operation S120). Spe 
cifically, referring to FIG. 6, a first passivation layer 150 is 
formed on the wafer 10 to a predetermined first thickness T1. 
The first thickness T may be a thickness large enough to 
entirely cover the semiconductor chip 130 and to enable, in a 
subsequent process, the lower area 30 of the wafer 10 to be 
removed in a state where no support is attached to the wafer 
10. 
0045. The semiconductor chip 130 may be completely 
sealed with the first passivation layer 150. In some embodi 
ments of the present inventive concept, the first passivation 
layer 150 may include a material different from the above 
described underfill material 132. However, the present inven 
tive concept is not limited thereto. In some other embodi 
ments of the present inventive concept, the first passivation 
layer 150 may include the same material as the above-de 
scribed underfill material 132. 
0046 Referring back to FIG. 1, TSVs placed in an upper 
area of the wafer are exposed (operation S130). Specifically, 
referring to FIG.7, the TSVs 42 placed in the upper area 40 of 
the wafer 10 are exposed by removing the lower area 30 of the 
wafer 10. In the current embodiment, the lower area 30 of the 
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wafer 10 is removed in a state where no support is attached to 
the wafer 10. The lower area 30 of the wafer 10 can be 
removed in the state where no support is attached to the wafer 
10 because the first passivation layer 150 was formed to the 
first thickness T1 (see FIG. 6) which is large enough to negate 
the need for a Support. 
0047. If no support is required in the process of exposing 
the TSVs 42 by removing the lower area 30 of the wafer 10, 
glue is not also required to attach a Support to the wafer 10. 
Therefore, costs can be saved in the process of fabricating a 
semiconductor package 1 (see FIG. 13), and process speed of 
fabricating a semiconductor package can be improved. 
0048. The lower area 30 of the wafer 10 may be removed 
by, but is not limited to, mechanical polishing, chemical 
mechanical polishing (CMP), or a separation method, Such as 
smart cut, which separates the lower area 30 from the wafer 
10 by forming a weak layer in the wafer 10. 
0049 Referring back to FIG. 1, connection terminals 
including bottom pads and bumps are formed on a bottom 
surface of the wafer (operation S140). Specifically, referring 
to FIG.8, bottom pads 123 electrically connected to the TSVs 
42 are formed in regions of a bottom surface of the wafer 10 
in which the TSVs 42 are exposed. Then, bumps 128 are 
formed to be electrically connected to the bottom pads 123. 
The bumps 128 may be solder balls and may be attached to the 
bottom pads 123 by a thermocompression bonding process 
and/or a reflow process. 
0050 Referring back to FIG. 1, a top surface of the semi 
conductor chip is exposed by partially removing the first 
passivation layer (operation S150). Specifically, referring to 
FIG.9, a portion of the first passivation layer 150 disposed on 
a top surface of the semiconductor chip 130 is removed, 
thereby exposing the top Surface of the semiconductor chip 
130. 
0051. The first passivation layer 150 may be partially 
removed by, e.g., CMP. Here, the bottom pads 123 and the 
bumps 128 formed on the bottom surface of the wafer 10 may 
be protected with a protective tape. That is, the protective tape 
may be attached to the bottom pads 123 and the bumps 128 
formed on the bottom surface of the wafer 10 in order to 
protect the bottom pads 123 and the bumps 128. In this state, 
the first passivation layer 150 may be partially removed by, 
for example, CMP. 
0052. The partial removal of the first passivation layer 150 
may result in a reduction in the thickness of the first passiva 
tion layer 150 from the first thickness T1 (see FIG. 6) to a 
second thickness T2. 
0053. In some embodiments of the present inventive con 
cept, the upper area 40 of the semiconductor chip 130 may be 
partially removed in the process of partially removing the first 
passivation layer 150. As a result, the semiconductor chip 130 
may be thinned. In some other embodiments of the present 
inventive concept, the topmost Surface of the semiconductor 
chip 130 and the topmost surface of the first passivation layer 
150 may be made to lie in the same plane by the removal of the 
first passivation layer 150. 
0054 Referring back to FIG. 1, the wafer may be sawed 
(operation S160). Specifically, referring to FIG. 10, the wafer 
10 is sawed along the scribing line 12, thereby separating the 
unit wafers UW from each other. Each of the unit wafers UW 
separated from each other may be one Sub-package on which 
the semiconductor chip 130 is mounted. The sawing process 
may be performed using a cutter 60 as shown in the drawing, 
or by using a laser. 
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0055 Referring back to FIG. 1, a sub-package is mounted 
on a printed circuit board (PCB), and a second passivation 
layer is formed (operation S170). Specifically, referring to 
FIGS. 11 and 12, a sub-package obtained by sawing the wafer 
10 may be mounted on a PCB 110 such that the bumps 128 of 
the Sub-package are electrically connected to top pads 112 of 
the PCB 110. The top pads 112 may be electrically connected 
to bottom pads 114 by distribution lines included in the PCB 
110. 
0056. A second passivation layer 170 may be formed on 
the PCB 110 to seal the sub-package. The second passivation 
layer 170 may be formed to cover the bottom, side, and top 
Surfaces of the Sub-package, as shown in the drawings. 
0057 The second passivation layer 170 may include an 
insulating material. In some embodiments of the present 
inventive concept, the second passivation layer 170 may 
include a material different from the first passivation layer 
150. However, the present inventive concept is not limited 
thereto. In some other embodiments of the present inventive 
concept, the second passivation layer 170 may include the 
same material as the first passivation layer 150. 
0058. The PCB 110 may include a plurality of unit PCBs 
UP as shown in FIG. 11, and one sub-package may be 
mounted on each of the unit PCBs UP. The PCB 110 may be 
formed by forming a printed circuit of a predetermined shape 
on a Substrate made of glass, ceramic, plastic, etc. However, 
the present inventive concept is not limited to this example. 
0059 Referring back to FIG. 1, solder balls are formed on 
the PCB (operation S180). Specifically, referring to FIG. 13, 
solder balls 116 electrically connected to the bottom pads 114 
of the PCB 110 may be formed on a bottom surface of the 
PCB 110. The solder balls 116 may be formed as a grid array 
Such as a pin grid array, a ball grid array or a land grid array. 
0060. With the formation of the solder balls 116 on the 
bottom surface of the PCB 110, the semiconductor chip 130 
can be electrically connected to an external device by the top 
pads 56 included in the redistribution layer 50, the redistri 
bution lines included in the redistribution layer 50, the TSVs 
42, the bottom pads 123 formed on the bottom surface of the 
wafer 10, the bumps 128, the top and bottom pads 112 and 114 
of the PCB 110, the solder balls 116, etc. 
0061 Referring back to FIG. 1, the PCB may be sawed 
(operation S190). As a result of sawing the PCB 110 into the 
unit PCBs UP, the semiconductor package 1 as shown in FIG. 
13 may be fabricated. 
0062. A method of fabricating a semiconductor package 
according to another embodiment of the present inventive 
concept will now be described with reference to FIGS. 14 
through 16. 
0063 FIGS. 14 through 16 are views illustrating opera 
tions of a method of fabricating a semiconductor package 
according to another embodiment of the present inventive 
concept. The current embodiment will hereinafter be 
described, focusing mainly on differences with the pervious 
embodiment. 
0064 Referring to FIG. 14, in the method of fabricating a 
semiconductor package according to the current embodi 
ment, a semiconductor chip 130 may be larger in size than a 
unit wafer UW. That is, a width W2 of the semiconductor chip 
130 may be greater than a width W1 of the unit wafer UW. 
0065. In this case, an underfill material 132 may beformed 

to a width greater than the width W1 of the unit wafer UW, as 
shown in the drawing. The underfill material 132 protects 
balls formed under the semiconductor chip 130 and top pads 
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56 of a redistribution layer 50 from the outside environment, 
thereby increasing reliability of electrical connection 
between the balls formed under the semiconductor chip 130 
and the top pads 56 of the redistribution layer 50. 
0066. In the current embodiment, the orientation of the 
unit wafer UW is changed. Accordingly, relative positions of 
an upper area 40 and a lower area 30 in the previous embodi 
ment are changed. That is, in the current embodiment, the 
lower area 30 may be placed on the upper area 40. 
0067 Referring to FIG. 15, since the semiconductor chip 
130 is larger in size than the unit wafer UW in the current 
embodiment, a first passivation layer 150 may be formed to 
entirely cover the unit wafer UW. Here, a third thickness T3 of 
the first passivation layer 150 may beathickness large enough 
to enable, in a subsequent process, the lower area 30 of the 
unit wafer UW to be removed in a state where no support is 
attached to the unit wafer UW. 
0068 Referring to FIG. 16, TSVs 42 placed in the upper 
area 40 of a wafer 10 are exposed by removing the lower area 
30 of the wafer 10. In the current embodiment, the lower area 
30 of the wafer 10 is removed in a state where no support is 
attached to the wafer 10. The lower area 30 of the wafer 10 can 
be removed in the state where no support is attached to the 
wafer 10 because the first passivation layer 150 was formed to 
the third thickness T3 (see FIG. 15) which is large enough to 
negate the need for a Support. 
0069. Subsequently, the fabrication process according to 
the previous embodiment may be performed to produce a 
semiconductor package 2 as shown in FIG. 17. Here, pro 
cesses performed can be fully inferred from the previous 
embodiment by those of ordinary skill in the art to which the 
present inventive concept pertains, and thus a repetitive 
description thereof will be omitted. 
0070 A method of fabricating a semiconductor package 
according to another embodiment of the present inventive 
concept will now be described with reference to FIGS. 18 and 
19. 
(0071 FIGS. 18 and 19 are views illustrating operations of 
a method of fabricating a semiconductor package according 
to another embodiment of the present inventive concept. The 
current embodiment will hereinafter be described, focusing 
mainly on differences with the previous embodiments. 
(0072 Referring to FIG. 18, the current embodiment is 
different from the previous embodiments in that through vias 
200 electrically connected to power/ground pads 136 of a 
semiconductor chip 130 are additionally formed in the cur 
rent embodiment when TSVs 42 placed in an upper area 40 of 
a wafer 10 are exposed by removing a lower area 30 of the 
wafer 10. 
(0073. While the through vias 200 electrically connected to 
the power/ground pads 136 of the semiconductor chip 130 are 
illustrated in FIG. 18, the present inventive concept is not 
limited thereto. In some embodiments of the present inventive 
concept, the through vias 200 may be replaced by joint balls. 
0074. Subsequently, the fabrication processes according 
to the previous embodiments may be performed to produce a 
semiconductor package 3 as shown in FIG. 19. Here, the 
through vias 200 may be electrically connected to the outside 
(for example, a power/ground terminal) of the semiconductor 
package 3 by being electrically connected to, e.g., solderballs 
116 as shown in the drawing. Other processes necessary to 
fabricate the semiconductor package 3 according to the cur 
rent embodiment can be fully inferred from the previous 
embodiments by those of ordinary skill in the art to which the 
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present inventive concept pertains, and thus a repetitive 
description thereof will be omitted. 
0075 FIG. 20 is a schematic diagram illustrating a 
memory card 800 to which semiconductor packages accord 
ing to embodiments of the present inventive concept are 
applied. 
0076 Referring to FIG. 20, the memory card 800 may 
include a controller 820 and a memory 830 in a housing 810. 
The controller 820 and the memory 830 may exchange elec 
trical signals. In an example, the memory 830 and the con 
troller 820 may exchange data according to a command of the 
controller 820. Accordingly, the memory card 800 may store 
data in the memory 830 or output data from the memory 830. 
0077. The controller 820 or the memory 830 may include 
semiconductor packages according to embodiments of the 
present inventive concept. In an example, the controller 820 
may include a system in package (SIP), and the memory 830 
may include a multi-chip package (MCP). The controller 820 
and/or the memory 830 may be provided as a stack package 
(SP). 
0078. The memory card 800 may be used as a data storage 
medium of various portable devices. Examples of the 
memory card 800 may include a multimedia card (MMC) and 
a secure digital (SD) card. 
007.9 FIG. 21 is a block diagram of an electronic system 
900 to which semiconductor packages according to embodi 
ments of the present inventive concept are applied. 
0080 Referring to FIG. 21, the electronic system 900 may 
employ the semiconductor packages according to the above 
described embodiments of the present inventive concept. 
Specifically, the electronic system 900 may include a memory 
system 912, a processor 914, a RAM916 and a user interface 
918. 

I0081. The memory system 912, the processor 914, the 
RAM 916 and the user interface 917 may communicate data 
with each other via a bus 920. 
0082. The processor 914 may execute programs, and may 
control the electronic system 900. The RAM916 may be used 
as an operating memory for the processor 914. The processor 
914 and the RAM 916 may be packaged into a single semi 
conductor device or a semiconductor package using the meth 
ods of fabricating a semiconductor package according to the 
above-described embodiments of the present inventive con 
cept. 
0083. The user interface 918 may be used to input data to 
or output data from the electronic system 900. 
0084. The memory system 912 may include a controller to 
drive the memory system 912, and may also include an error 
correction block. The error correction block may be config 
ured to detect error from data present in the memory system 
912 by means of error correction code (ECC) and to correct 
the detected error. 
0085. The memory system 912 may be integrated into a 
single semiconductor device. The memory system 912 may 
be integrated into a single semiconductor device so as to form 
a memory card. In an example, the memory system 912 may 
be integrated into a single semiconductor device so as to form 
a memory card Such as a PC memory card international asso 
ciation (PCMCIA) card, a compact flash (CF) card, a smart 
media (SM) card such as SMC), a memory stick, a multime 
dia card (MMC) (such as RS-MMC or MMCmicro), a secure 
digital (SD) card (such as miniSD, microSC or SDHC), or a 
universal flash storage (UFS). 
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I0086. The electronic system 900 of FIG. 21 may be 
applied to electronic control devices for various electronic 
devices. FIG. 22 is a diagram illustrating an example of the 
application of the electronic system 900 of FIG. 21 to a 
smartphone 1000. In a case in which the electronic system 
900 of FIG. 21 is applied to the smartphone 1000, the elec 
tronic system 900 of FIG. 21 may be, but is not limited to, an 
application processor (AP). 
I0087. The electronic system 900 of FIG. 21 may be pro 
vided as a computer, an Ultra Mobile PC (UMPC), a work 
station, a net-book computer, a Personal Digital Assistant 
(PDA), a portable computer, a web tablet, a wireless phone, a 
mobile phone, a Smartphone, an e-book, a portable multime 
dia player (PMP), a portable game console, a navigation 
device, a blackbox, a digital camera, a 3-dimensional televi 
sion set, a digital audio recorder, a digital audio player, a 
digital picture recorder, a digital picture player, a digital video 
recorder, a digital video player, a device capable of transmit 
ting and receiving data in a wireless environment, one of a 
variety of electronic devices that constitute a home network, 
one of a variety of electronic devices that constitute a com 
puter network, one of a variety of electronic devices that 
constitute a telematics network, a radio frequency identifica 
tion (RFID) device, or one of a variety of electronic devices 
that constitute a computing system. 
I0088 Although a few embodiments of the present general 
inventive concept have been shown and described, it will be 
appreciated by those skilled in the art that changes may be 
made in these embodiments without departing from the prin 
ciples and spirit of the general inventive concept, the scope of 
which is defined in the appended claims and their equivalents. 
What is claimed is: 
1. A method of fabricating a semiconductor package, the 

method comprising: 
providing a wafer which comprises an upper area having 

through silicon Vias (TSVs) and a lower area not having 
the TSVs: 

mounting a semiconductor chip on the upper area of the 
wafer; 

forming a passivation layer to a predetermined thickness to 
cover the semiconductor chip; 

exposing the TSVs by removing the lower area of the wafer 
in a state where no Support is attached to the wafer, and 

exposing a top surface of the semiconductor chip by par 
tially removing the passivation layer. 

2. The method of claim 1, further comprising: 
forming connection terminals, which are electrically con 

nected to the exposed TSVs, on a bottom surface of the 
wafer before the exposing of the top surface of the semi 
conductor chip by partially removing the passivation 
layer. 

3. The method of claim 2, wherein the connection terminals 
comprise bottom pads and bump balls. 

4. The method of claim 2, wherein the connection terminals 
are protected with a protective tape when the top surface of 
the semiconductor chip is exposed by partially removing the 
passivation layer. 

5. The method of claim 2, further comprising, after the 
exposing of the top Surface of the semiconductor chip.: 

forming Sub-packages by sawing the wafer into a plurality 
of unit wafers; and 

mounting the Sub-packages on a printed circuit board 
(PCB). 
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6. The method of claim 5, further comprising: 
forming semiconductor packages by sawing the PCB after 

the mounting of the sub-packages on the PCB. 
7. The method of claim 1, wherein the mounting of the 

semiconductor chip comprises mounting the semiconductor 
chip in the form of a flip-chip. 

8. The method of claim 7, wherein the wafer further com 
prises top pads which are electrically connected to the semi 
conductor chip and a redistribution layer which electrically 
connects the TSVs and the top pads through redistribution 
lines included therein. 

9. The method of claim 1, wherein the wafer comprises a 
plurality of unit wafers, wherein each of the unit wafers is 
wider than the semiconductor chip. 

10. The method of claim 1, wherein the wafer comprises a 
plurality of unit wafers, wherein each of the unit wafers is 
narrower than the semiconductor chip. 

11. The method of claim 10, further comprising forming 
through vias which penetrate the passivation layer and are 
electrically connected to the semiconductor chip. 

12. A method of fabricating a semiconductor package, the 
method comprising: 

providing a wafer which comprises an upper area having 
TSVs and a lower area not having the TSVs; 

mounting a semiconductor chip on the upper area of the 
wafer; 

forming a passivation layer to a predetermined thickness to 
cover the semiconductor chip; 

exposing the TSVs by removing the lower area of the wafer 
in a state where no Support is attached to the wafer, 

forming bottom pads and bump balls, which are electri 
cally connected to the exposed TSVs, on a bottom sur 
face of the wafer; and 

exposing a top surface of the semiconductor chip by par 
tially removing the passivation layer. 

13. The method of claim 12, wherein the exposing of the 
TSVs by removing the lower area of the wafer comprises 
exposing the TSVs by removing the lower area of the wafer in 
the state where no support is attached to the wafer. 

14. The method of claim 12, wherein the wafer further 
comprises top pads which are arranged at a first interval and 
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a redistribution layer which electrically connects the TSVs 
and the top pads through redistribution lines included therein, 
and the TSVs are arranged at a second interval different from 
the first interval. 

15. The method of claim 14, wherein the first interval is 
smaller than the second interval. 

16. A method of fabricating a semiconductor package, the 
method comprising: 

providing a wafer which comprises a first area having 
through siliconvias (TSVs) and a second area not having 
the TSVs: 

mounting a semiconductor chip on the first area of the 
wafer, the semiconductor chip being wider than the 
wafer to extend beyond sides thereof; 

forming a passivation layer to a predetermined thickness to 
cover the wafer and exposed portions of the semicon 
ductor chip extending beyond the wafer; and 

exposing the TSVs by removing the second area of the 
wafer and corresponding portion of the passivation layer 
in a state where no Support is attached to the wafer. 

17. The method of claim 16, further comprising: 
forming through Vias in the remaining passivation layer to 

be electrically connected to power/ground pads of the 
semiconductor chip when the through Vias in the first 
area are being exposed. 

18. The method of claim 17, further comprising: 
forming connection terminals to be electrically connected 

to the exposed TSVs on a bottom surface of the wafer; 
and 

forming connection terminals to be electrically connected 
to the exposed through Vias of the passivation layer. 

19. The method of claim 16, wherein the mounting of the 
semiconductor chip comprises mounting the semiconductor 
chip in the form of a flip-chip. 

20. The method of claim 19, wherein the wafer comprises: 
top pads which are electrically connected to the semicon 

ductor chip; and 
a redistribution layer which electrically connects the TSVs 

and the top pads through redistribution lines included 
therein. 


