
US 20090166840Al 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2009/0166840 A1 

KANG et al. (43) Pub. Date: Jul. 2, 2009 

(54) WAFER-LEVEL STACK PACKAGE Publication Classi?cation 

(51) Int. Cl. 
(75) Inventors: Sun-Won KANG, Seoul (KR); H01L 23/48 (2006.01) 

Seung-Duk Baek, HWaseOng-si (52) us. Cl. ............................... .. 257/686; 257/E23.169 

(KR) (57) ABSTRACT 

Correspondence Address: A Wafer-level stack package includes semiconductor chips, 
STANZIONE & KIM LLP ?rst connection members, a second connection member, a 
919 18TH STREET B? W SUITE 440 substrate and an external connection terminal. The semicon 

, . ., . . 

W ASHINGTON, DC 20006 (Us) guctor chips have a poWer/ ground pad and a s1gnal pad. The 
rst connectlon members are electrlcally connected to the 

_ poWer/ ground pad and the signal pad of each of the semicon 
(73) Asslgneer Samsung Electronics C0” Ltd-, ductor chips. The second connection member is electrically 

SuWOn-Si (KR) connected to at least one of the poWer/ ground pads of each of 
the semiconductor chips, the poWer/ ground pads being con 

(21) Appl_ No; 12/342 689 nected to the ?rst connection members. The substrate sup 
’ ports the stacked semiconductor chips, the substrate includ 

_ ing Wirings that are electrically connected to the ?rst 
(22) Flled: Dec‘ 23’ 2008 connection members and the second connection member. The 

external connection terminal is provided on a surface of the 
(30) Foreign Application Priority Data substrate opposite to a surface Where the semiconductor chips 

are stacked, Wherein the external connection terminals are 
Dec. 27, 2007 (KR) ............................. .. 2007-138431 electrically connected to the Wirings, respectively. 

1 O0 

r"'"——-L—“*\ 1 40 1 22 

120 
130 

110 

160 



Patent Application Publication Jul. 2, 2009 Sheet 1 0f 4 US 2009/0166840 A1 

FIGJ 
(CONVENTIONAL ART) 

ill 122 m ' 



Patent Application Publication 

154 

Jul. 2, 2009 Sheet 2 of4 US 2009/0166840 A1 

FIGQS 

140 122 

110 

160 

FIG.4A 

122 

120 
130 



Patent Application Publication Jul. 2, 2009 Sheet 3 0f 4 US 2009/0166840 Al 

F l G . 4B 

120 
130 
1 52a 

F I G . 4C 

150 
PM“ 
152 154 140 ‘22 

120 
1130 



Patent Application Publication Jul. 2, 2009 Sheet 4 0f 4 US 2009/0166840 A1 

150 
140 122 

110 

110 

160 



US 2009/0166840 A1 

WAFER-LEVEL STACK PACKAGE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. 
§1 19 to Korean Patent Application No. 2007-138431, ?led on 
Dec. 27, 2008 in the Korean Intellectual Property O?ice 
(KIPO), the contents of Which are herein incorporated by 
reference in their entirety. 

BACKGROUND 

[0002] 1. Field of the Invention 
[0003] Example embodiments relate to a Wafer-level stack 
package and a method of manufacturing a Wafer-level stack 
package. More particularly, example embodiments relate to a 
Wafer-level stack package including semiconductor chips 
processed at the Wafer level and a method of manufacturing 
the Wafer-level stack package. 
[0004] 2. Description of the Related Art 
[0005] Semiconductor packages are becoming miniatur 
iZed and lightWeight according to the miniaturization trend of 
electronic products using semiconductor devices. Examples 
of the miniaturized and lightWeight semiconductor package 
may include a stack package. In the stack package, stacked 
semiconductor chips are mounted on a substrate to form one 
unit semiconductor chip package. Examples of the stack 
package may include a chip-level stack package and a Wafer 
level stack package. In the chip-level stack package, a Wafer 
having circuit patterns is cut to form chips and then the chips 
are stacked and packaged. In the Wafer-level stack package, 
Wafers having circuit patterns are stacked and packaged. 
Accordingly, in the Wafer-level stack package, a plurality of 
chips may be packaged at the same time 
[0006] The Wafer-level stack package includes a plurality 
of conductive plugs that penetrate the stacked Wafers. The 
conductive plug connects a circuit Wiring of each of the 
stacked Waters to an external poWer source. 

[0007] FIG. 1 is a cross-sectional vieW illustrating a con 
ventional Water-level stack package. 
[0008] Referring to FIG. 1, the conventional Wafer-level 
stack package 1 includes a substrate 10, semiconductor chips 
20, an adhesive layer 30, a conductive plug 40 and an external 
connection terminal 50. 
[0009] The substrate 10 includes a Wiring 12. The semicon 
ductor chips 20 are stacked at the Wafer level. The semicon 
ductor chips 20 respectively include pads 22. The conductive 
plug 40 penetrates the Wafers 20 to electrically connect the 
Wiring 12 and the pads 22. The conductive plug 40 penetrates 
the stacked semiconductor chips 20 to electrically connect a 
poWer/ ground pad and a signal pad of each of the pads 22 to 
the Wiring 12, respectively. The external connection terminal 
50 is provided on a ?rst surface of the substrate 10 opposite to 
a second surface of the substrate 10 Where the semiconductor 
chips 20 are stacked. The adhesive layer 30 is disposed 
betWeen the semiconductor chips 20 (Wafers) and the sub 
strate 10, as Well as betWeen the semiconductor chips 20 

(Wafers). 
[0010] The conductive plug 40 has a diameter in the range 
of several to several tens of micrometers. Therefore, the con 
ductive plug 40 has a relatively loW capacitance structure With 
respect to a signal provided to the signal pad. HoWever, the 
conductive plug 40 may act as a high inductance path for the 
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poWer/ground pad. Thus, supply characteristics of a poWer/ 
ground signal may be deteriorated. 

SUMMARY 

[0011] Example embodiments provide a Wafer-level stack 
package capable of reducing the inductance of a Wire through 
Which a poWer/ ground signal that is provided to a poWer/ 
ground pad of a semiconductor chip. 
[0012] Example embodiments also provide a method of 
manufacturing the Wafer-level stack package. 
[0013] Additional aspects 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. 
[0014] According to some example embodiments, a Wafer 
level stack package includes semiconductor chips stacked on 
one another, ?rst connection members electrically connected 
to the poWer/ground pad and the signal pad of each of the 
semiconductor chips, and a second connection member elec 
trically connected to at least one of the poWer/ ground pads of 
each of the semiconductor chips, the poWer/ ground pads 
being connected to the ?rst connection members. 
[0015] In an example embodiment, the ?rst connection 
members may be conductive plugs that respectively penetrate 
regions of the semiconductor chips Where the poWer/ ground 
pad and the signal pad are formed. 
[0016] In another example embodiment, the second con 
nection member may include at least one conductive pillar 
penetrating the semiconductor chips except in a region Where 
the poWer/ ground pad and the signal pad are formed and a 
reWiring provided in at least one of the semiconductor chips, 
the reWiring connecting the conductive pillar to the poWer/ 
ground pad of each of the semiconductor chips. 
[0017] The conductive pillar may be formed in a scribe lane 
region of the semiconductor chips to be cut. 
[0018] In still another example embodiment, the Wafer 
level stack package may further include a substrate support 
ing the stacked semiconductor chips, the substrate including 
Wirings that are electrically connected to the ?rst connection 
members and the second connection member. 
[0019] The ?rst connection members and the second con 
nection member connected to the same poWer/ground pad 
may be connected to the same Wiring of the substrate. 
[0020] The Wafer-level stack package may further include 
external connection terminals provided on a surface of the 
substrate opposite to a surface Where the semiconductor chips 
are stacked, Wherein the external connection terminals are 
electrically connected to the Wirings, respectively. The exter 
nal connection terminals may include a solder ball, a metal 
pin, a metal land, etc. 
[0021] According to some example embodiments, there is 
also provided a method of manufacturing a Wafer-level stack 
package. In the method, a reWiring is formed in at least one of 
a plurality of semiconductor chips, the reWiring being con 
nected to a poWer/ground pad of each of the semiconductor 
chips. The semiconductor chips are stacked on one another. 
First through-holes are formed to penetrate the poWer/ ground 
pad and a signal pad of the stacked semiconductor chips, 
respectively. A second through-hole is formed to penetrate the 
stacked semiconductor chips, the second through-hole being 
connected to the reWiring. The ?rst through-holes are ?lled 
With a conductive material to form ?rst connection members. 
The second through-hole is ?lled With a conductive material 
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to form a conductive pillar, to thereby to form a second 
connection member including the conductive pillar and the 
rewiring. 
[0022] In an example embodiment, the ?rst through-holes 
and the second through-hole may be formed by a laser drilling 
process, a reactive-ion etching (RIE) process or a photo 
etching process. 
[0023] In another example embodiment, the ?rst through 
holes and the second through-hole may be ?lled With a con 
ductive material by a plating process or a chemical vapor 
deposition (CVD) process. 
[0024] In still another example embodiment, the second 
through-hole may be formed in a scribe lane region of the 
semiconductor chips to be cut. 
[0025] In still another example embodiment, the method 
may further include adhering the stacked semiconductor 
chips having the ?rst and second connection members to a 
substrate having a plurality of Wirings. 
[0026] The ?rst connection members and the second con 
nection member connected to the same poWer/ ground pad of 
the semiconductor chips may be connected to the same Wiring 
of the substrate. 
[0027] The method may further include adhering an exter 
nal connection terminal to a surface of the substrate opposite 
to a surface Where the semiconductor chips are adhered. 

[0028] According to some example embodiments, a plural 
ity of electrical paths to supply a poWer/ ground signal to each 
of poWer/ ground pads is provided in a Wafer-level stack pack 
age. Accordingly, electrical supply characteristics of the 
poWer/ground signal may be improved to provide a Wafer 
level stack package having improved electrical properties. 
[0029] According to some example embodiments, there is 
also provided a Wafer-level stack package including a plural 
ity of stacked semiconductor chips each including a poWer/ 
ground pad and a signal pad, and a plurality of connections 
members electrically connected to each of the poWer/ ground 
pads and at least one connection member electrically con 
nected to the signal pad of each of the semiconductor chips. 
[0030] The ?rst and second groups of the plurality of con 
nection members can provide separate connections, respec 
tively, betWeen the poWer/ ground pads to external Wirings of 
the Wafer-level package. 
[0031] The ?rst and second groups of the plurality of con 
nection members connected to the same poWer/ ground pads 
are connected to the same external Wirings. 

[0032] According to some example embodiments, there is 
also provided a method of manufacturing a Wafer-level stack 
package, including forming a reWiring in at least one of a 
plurality of semiconductor chips to connect With a poWer/ 
ground pad of each of the semiconductor chips; stacking the 
semiconductor chips; forming ?rst connection members to 
connect the poWer/ ground pads and the signal pads of the 
stacked semiconductor chips; and forming a conductive pillar 
to connect the at least one reWiring. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] These and/or other aspects 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: 
[0034] FIG. 1 is a cross-sectional vieW illustrating a con 
ventional Wafer-level stack package. 
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[0035] FIG. 2 is a plan vieW illustrating a Wafer-level stack 
package in accordance With example embodiments. 
[0036] FIG. 3 is a cross-sectional vieW taken along a line 
III-III' in FIG. 2. 
[0037] FIGS. 4A to 4E are cross-sectional vieWs illustrat 
ing a method of manufacturing a Wafer-level stack package in 
FIG. 2 in accordance With example embodiments. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0038] Various example embodiments Will be described 
more fully hereinafter With reference to the accompanying 
draWings, in Which some example embodiments are shoWn. 
The present general inventive concept may, hoWever, be 
embodied in many different forms and should not be con 
strued as limited to the example embodiments set forth 
herein. Rather, these example embodiments are provided so 
that this disclosure Will be thorough and complete, and Will 
fully convey the scope of the present invention to those skilled 
in the art. In the draWings, the siZes and relative siZes of layers 
and regions may be exaggerated for clarity. 
[0039] 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. Like numerals 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. 
[0040] It Will be understood that, although the terms ?rst, 
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 ?rst 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 the present general 
inventive concept. 
[0041] 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 ?gures. 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 ?gures. For example, if the device in the 
?gures 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. 
[0042] The terminology used herein is for the purpose of 
describing particular example embodiments only and is not 
intended to be limiting of the present invention. 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 
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terms “comprises” and/or “comprising,” When used in this 
speci?cation, 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. 

[0043] 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 
illustration 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 
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 ?gures 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 the present general inventive concept. 
[0044] Unless otherWise de?ned, all terms (including tech 
nical and scienti?c terms) used herein have the same meaning 
as commonly understood by one of ordinary skill in the art to 
Which this general inventive concept belongs. It Will be fur 
ther understood that terms, such as those de?ned in com 
monly used dictionaries, should be interpreted as having a 
meaning that is consistent With their meaning in the context of 
the relevant art and Will not be interpreted in an idealiZed or 
overly formal sense unless expressly so de?ned herein. 
[0045] Hereinafter, example embodiments Will be 
explained in detail With reference to the accompanying draW 
mgs. 
[0046] FIG. 2 is a plan vieW illustrating a Wafer-level stack 
package in accordance With example embodiments. FIG. 3 is 
a cross-sectional vieW taken along a line III-III' in FIG. 2. 
[0047] Referring to FIGS. 2 and 3, a Wafer-level stackpack 
age 100 in accordance With an example embodiment includes 
a substrate 110, a semiconductor chip 120, an adhesive layer 
130, ?rst connection members 140, a second connection 
member 150 and an external connection terminal 160. 
[0048] The substrate may have a plurality of Wirings 112. 
The Wirings 112 may be provided on an upper surface and a 
loWer surface of the substrate 110. The Wirings 112 may be 
provided to penetrate the substrate 110. 
[0049] A plurality of the semiconductor chips 120 may be 
stacked on the substrate 110. Each of the semiconductor chips 
120 has a poWer/ground pad 122 and a signal pad 124 formed 
on an active surface thereof. The poWer/ ground pad 122 and 
the signal pad 124 may be arranged in the middle region or a 
peripheral region of the active surface. 
[0050] When the semiconductor chips 120 are stacked on 
the substrate 110, the active surfaces of the stacked semicon 
ductor chips 120 may face upWard or doWnWard. Alterna 
tively, the active surfaces of the adjacent tWo semiconductor 
chips 120 may face each other. 
[0051] For example, a ?rst chip and a second chip of the 
semiconductor chips 120 may be the same type. In this case, 
the poWer/ ground pad 122 and the signal pad 124 of the ?rst 
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chip may be positioned at the same locations as those of the 
second chip. Alternatively, the ?rst chip and the second chip 
of the semiconductor chips 120 may be different types. In this 
case, the ?rst and second chips may respectively have reWir 
ings (not illustrated) to align the poWer/ ground pad 122 and 
the signal pad 124 of the ?rst chip With those of the second 
chip. 
[0052] The ?rst connection members 140 are electrically 
connected to the poWer/ ground pad 122 and the signal pad 
124 of each of the semiconductor chips 120, respectively. The 
?rst connection members 140 penetrate a ?rst region of each 
of the semiconductor chips 120 Where the poWer/ ground pad 
122 is formed and a second region of each of the semicon 
ductor chips 120 Where the signal pad 124 is formed, respec 
tively. In other Words, there are ?rst connection members 140 
that connect the poWer/ ground pads 122 and ?rst connection 
members 140 that connect the signal pads 124. 
[0053] Accordingly, the number of the ?rst connection 
members 140 may be the same as the number of the poWer/ 
ground pads 122 and the signal pads 124 of each of the 
semiconductor chips 120. For example, the ?rst connection 
members 140 may be conductive plugs that completely pen 
etrate the stacked semiconductor chips 120. Alternatively, the 
?rst connection members 140 may include conductive plugs 
penetrating each of the semiconductor chips 120 and conduc 
tive bumps connecting the conductive plugs to each other. 
[0054] The ?rst connection members 140 are electrically 
connected to the Wirings 112 of the substrate 110. Accord 
ingly, the ?rst connection members 140 connect the poWer/ 
ground pad 122 and the signal pad 124 to the Wirings 112 of 
the substrate 110. 
[0055] The second connection member 150 is connected to 
at least one of the poWer/ground pads 122 of each of the 
semiconductor chips 120. The second connection member 
150 may include a conductive pillar 152 and a reWiring 154. 
[0056] At least one of the conductive pillars 152 may be 
provided in the Wafer-level stack package 100. The conduc 
tive pillar 152 may penetrate the semiconductor chips 120 
except in a region Where the poWer/ ground pad 122 is formed. 
For example, the region Where the poWer/ ground pad 122 is 
formed may be a scribe lane region for individually separat 
ing the semiconductor chips 120 from the Wafer in Which they 
are formed. 

[0057] The number of the conductive pillars 152 may be 
greater than or equal to that of the poWer/ ground pads 122 of 
the semiconductor chips 120. The conductive pillar 152 may 
completely penetrate the stacked semiconductor chips 120. 
Alternatively, the conductive pillars 152 may penetrate each 
of the semiconductor chips 120, and the penetrating conduc 
tive pillars 152 may be connected to one another by a con 
ductive pump. Each conductive pillar 152 is electrically con 
nected to the Wirings 112 of the substrate 110. 
[0058] The reWiring 154 may be provided in at least one of 
the semiconductor chips 120 to electrically connect the con 
ductive pillar 152 to the poWer/ ground pad 122 of each of the 
semiconductor chips 120. For example, the reWiring 154 may 
be provided on the active surfaces of the semiconductor chips 
120. Alternatively, the reWiring 154 may be provided on a 
surface opposite to the active surface. Accordingly, each of 
the ?rst connection members 140 connected to the poWer/ 
ground pad 122 is electrically connected to the conductive 
pillar 152 by the reWiring 154. 
[0059] When the number of the conductive pillars 152 is 
greater than or equal to that of the poWer/ ground pads 122, the 
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rewiring 154 may electrically connect tWo or more conduc 
tive pillars 152 to one poWer/ ground pad 122. 
[0060] The ?rst connection members 140 and the second 
connection member 150 connected to the same poWer/ ground 
pad 122 are connected to the same Wiring 112. Accordingly, 
each of the poWer/ground pads 122 of each of the semicon 
ductor chips 120 is connected to the ?rst connection members 
140 and the second connection member 150 to provide a 
plurality of electrical paths to supply a poWer/ ground signal to 
one poWer/ ground pad 122. Therefore, inductances of the ?rst 
and second connection members 140 and 150 may be 
reduced. 
[0061] The external connection terminal 160 is provided on 
a surface of the substrate 110 opposite to a surface Where the 
semiconductor chips 120 are stacked. The external connec 
tion terminal 160 is electrically connected to the Wiring 112. 
For example, the external connection terminal 160 may 
include a solder ball, a metal pin, a metal land, etc. 
[0062] FIGS. 4A to 4E are cross-sectional vieWs illustrat 
ing a method of manufacturing a Wafer-level stack package in 
FIG. 2 in accordance With example embodiments. 
[0063] Referring to FIG. 4A, a plurality of semiconductor 
chips 120 including a poWer/ ground pad 122 and a signal pad 
124 formed on an active surface thereof is prepared. 
[0064] A reWiring 154 is formed in at least one of the 
semiconductor chips 120. For example, the reWiring 154 may 
be formed on the active surface to be connected to the poWer/ 
ground pad 122. Alternatively, the reWiring 154 may be 
formed on a surface opposite to the active surface. The reWir 
ing 154 may extend to a scribe lane region of each of the 
semiconductor chips 120. 
[0065] The semiconductor chips 120 including the reWiring 
154 are stacked. For example, When the semiconductor chips 
120 are stacked on the substrate 110, the active surfaces of the 
stacked semiconductor chips 120 may face upWard. Alterna 
tively, the active surfaces of the stacked semiconductor chips 
120 may face doWnWard. Alternatively, the active surfaces of 
the adjacent tWo semiconductor chips 120 may face each 
other. 
[0066] An adhesive layer 130 is formed betWeen the semi 
conductor chips 120. The semiconductor chips 120 are 
adhered to and insulated from one another by the adhesive 
layer 130. 
[0067] Referring to FIG. 4B, ?rst through-holes 14011 are 
formed to penetrate the stacked semiconductor chips 120. 
The ?rst through-holes 140a may penetrate the poWer/ ground 
pad 122 and the signal pad 124, respectively. When the reWir 
ing 154 is formed on the surface of each of the semiconductor 
chips 120 opposite to the active surface, the ?rst through 
holes 140a may penetrate the reWiring 154. Additionally, a 
second through-hole 15211 is formed in the scribe lane region 
of the semiconductor chips 120 to be cut. 
[0068] The ?rst through-holes 140a may be formed 
together With the second through-hole 152a. Alternatively, 
the ?rst through-holes 140a and the second through-hole 
152a may be sequentially formed in the semiconductor chips 
120. For example, the ?rst and second through-holes 140a 
and 15211 may be formed by a laser drilling process, a reac 
tive-ion etching (RIE) process, a photo-etching process, etc. 
[0069] Referring to FIG. 4C, the ?rst through-holes 14011 
are ?lled With a conductive material to form a ?rst connection 
member 140 such as a conductive plug. The second through 
hole 15211 is ?lled With a conductive material to form a con 
ductive pillar 152. Each of the conductive pillars 152 is elec 
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trically connected to the reWiring 154, to thereby form a 
second connection member 150 including the conductive pil 
lar 152 and the reWiring 154. The ?rst and second through 
holes 140a and 15211 may be ?lled With a conductive material 
by a plating process or a chemical vapor deposition (CVD) 
process. 
[0070] Referring to FIG. 4D, the stacked semiconductor 
chips 120 including the ?rst connection member 140 and the 
second connection member 150 is adhered to the substrate 
110 having a plurality of Wirings 112. The Wirings 112 may be 
provided on an upper surface and a loWer surface of the 
substrate 110. The Wirings 112 may be provided to penetrate 
the substrate 110. The ?rst connection member 140 and the 
second connection member 150 are electrically connected to 
the Wirings 112. In this case, the ?rst connection member 140 
and the second connection member 150 connected to the 
same poWer/ ground pad 122 are connected to the same Wiring 
112. 
[0071] Referring to FIG. 4E, an external connection termi 
nal 160 is formed on a surface of the substrate 110 opposite to 
a surface Where the semiconductor chips 120 are stacked. The 
external connection terminal 160 is electrically connected to 
the Wirings 112. 
[0072] Alternatively, the external connection terminal 160 
may be adhered to the substrate 110, before the stacked semi 
conductor chips 120 including the ?rst and second connection 
members 140 and 150 are adhered to the substrate 110. 
[0073] As mentioned above, according to some example 
embodiments, a plurality of electrical paths to supply a 
poWer/ ground signal to each of poWer/ ground pads is pro 
vided in a Wafer-level stack package. Accordingly, electrical 
supply characteristics of the poWer/ ground signal may be 
improved to provide a Wafer-level stack package having 
improved electrical properties. 
[0074] 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 de?ned in the appended claims and their equivalents. 

1. A Wafer-level stack package comprising: 
semiconductor chips stacked on one another, each of the 

semiconductor chips having a poWer/ ground pad and a 
signal pad; 

?rst connection members electrically connected to the 
power/ground pad and the signal pad of each of the 
semiconductor chips; and 

a second connection member electrically connected to at 
least one of the poWer/ ground pads of each of the semi 
conductor chips, the poWer/ ground pads being con 
nected to the ?rst connection members. 

2. The Wafer-level stack package of claim 1, Wherein the 
?rst connection members are conductive plugs that respec 
tively penetrate regions of the semiconductor chips Where the 
poWer/ ground pad and the signal pad are formed. 

3. The Wafer-level stack package of claim 2, Wherein the 
second connection member comprises: 

at least one conductive pillar penetrating the semiconduc 
tor chips except in a region Where the poWer/ ground pad 
and the signal pad are formed; and 

a reWiring provided in at least one of the semiconductor 
chips, the reWiring connecting the conductive pillar to 
the poWer/ground pad of each of the semiconductor 
chips. 
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4. The Wafer-level stack package of claim 3, wherein the 
conductive pillar is formed in a scribe lane region of the 
semiconductor chips to be cut. 

5. The Wafer-level stack package of claim 1, further com 
prising: 

a substrate supporting the stacked semiconductor chips, 
the substrate including Wirings that are electrically con 
nected to the ?rst connection members and the second 
connection member. 

6. The Wafer-level stack package of claim 5, Wherein the 
?rst connection members and the second connection member 
connected to the same poWer/ ground pad are connected to the 
same Wiring of the substrate. 

7. The Wafer-level stack package of claim 5, further com 
prising: 

external connection terminals provided on a surface of the 
substrate opposite to a surface Where the semiconductor 
chips are stacked, Wherein the external connection ter 
minals are electrically connected to the Wirings, respec 
tively. 
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8. The Wafer-level stack package of claim 7, Wherein the 
external connection terminals comprise a solder ball, a metal 
pin and a metal land. 

9.-15. (canceled) 
16. A Wafer-level stack package comprising: 
a plurality of stacked semiconductor chips each including 

a poWer/ ground pad and a signal pad; and 
a plurality of connections members electrically connected 

to each of the poWer/ ground pads and at least one con 
nection member electrically connected to the signal pad 
of each of the semiconductor chips. 

17. The Wafer-level stack package of claim 16, Wherein 
?rst and second groups of the plurality of connection mem 
bers provide separate connections, respectively, betWeen the 
poWer/ ground pads to external Wirings of the Wafer-level 
package. 

18. The Wafer-level stack package of claim 17, Wherein the 
?rst and second groups of the plurality of connection mem 
bers connected to the same poWer/ ground pads are connected 
to the same external Wirings. 

19. (canceled) 


