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(57) ABSTRACT 

A package may include a lower unit package and an upper 
unit package. Each of the unit packages may include a circuit 
Substrate having a lower Surface and an upper Surface. Wire 
bonding pads may be provided of the lower surface of the 
circuit Substrate, and chip bonding pads may be provided on 
the upper surface of the circuit substrate. An IC chip may be 
provided on the lower surface of the circuit substrate. The IC 
chip may have an active Surface with wire lands and bump 
lands. Chip bumps may be provided on the bump land. The 
wire bonding pads of the circuit Substrate may be connected 
to the wire lands of the IC chip using bonding wires. The chip 
bumps of the upper unit package may be connected to the chip 
bonding pads of the lower unit package. An IC chip may 
include a substrate. A conductive layer may be provided on 
the substrate. The conductive layer may define a bump land 
for Supporting a chip bump and a wire land for connecting to 
a bonding wire. The bump land and the wire land may be 
spaced apart from each other on an active Surface of the IC 
chip. 
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FIG. 1 
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FIG. 3 
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FIG. 5 
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FIG. 6C 

OO 
  



Patent Application Publication Jul. 1, 2010 Sheet 7 of 8 US 2010/0164088 A1 

FIG. 7 

2OO 

Y21.2121-221.212121.21212221 

201 

21212121212121212121212121 
GaNY NAS SaSANNSA-SN, NASA Sea. NS N - Aula 

- O 30a 

  

  

  



US 2010/0164088 A1 Jul. 1, 2010 Sheet 8 of 8 Patent Application Publication 

FIG. 8 

  



US 2010/0164088 A1 

SEMICONDUCTOR PACKAGE, 
MANUFACTURING METHOD THEREOF AND 

IC CHIP 

PRIORITY STATEMENT 

0001. This U.S. non-provisional application claims ben 
efit of priority under 35 U.S.C. S 119 from Korean Patent 
Application No. 2004-104247, filed on Dec. 10, 2004, the 
entire contents of which are incorporated herein by reference. 

BACKGROUND 

0002 1. Field of the Invention 
0003. The present invention relates in general to a semi 
conductor packaging technique and, more particularly, to a 
semiconductor chip stack package and a method for manu 
facturing the semiconductor chip stack package. 
0004 2. Description of the Related Art 
0005. In an effort to improve integration in a package 
assembly process, stacking techniques may be employed in 
which a plurality of integrated circuit (“IC) chips and/or unit 
packages may be stacked on a circuit Substrate. An example 
stacking technique may implement bare chip packages. 
0006 Bare chip packages (e.g., flip chip packages and 
wafer level packages) may have IC chips on which conductive 
bumps may be provided as external connection structures. 
Bare chip packages may reduce package size to a chip size 
level, similar to chip Scale packages. 
0007 Various methods may be employed for manufactur 
ing stack packages using bare chip packages. For example, 
bare chips may be flip chip bonded on a flexible circuit sub 
strate and the flexible circuit substrate may be bent to form a 
Vertical stack structure. Bare chips may have via holes to 
connect wirings of upper and lower chips. Bare chips may be 
mounted on a circuit Substrate and connected to the circuit 
Substrate using connection terminals. 
0008 Although the conventional methods are generally 
thought to be acceptable, they are not without shortcomings. 
For example conventional techniques may result in compli 
cated Stack structures and/or conventional techniques may 
involve difficult and/or inefficient stacking processes. Fur 
ther, connection terminals connecting upper and lower bare 
chips may be exposed to the external environment, and this 
may reduce reliability. The connection terminals (which may 
be arranged on the outside of bare chips) may lead to 
increased package size. 

SUMMARY 

0009. According to an example, non-limiting embodiment 
of the present invention, a package may include a lower unit 
package and an upper unit package. The upper and the lower 
unit packages may each include a circuit Substrate having a 
lower Surface and an upper Surface. Wire bonding pads may 
be provided on the lower surface of the circuit substrate, and 
chip bonding pads may be provided on the upper Surface of 
the circuit substrate. An IC chip may be provided on the lower 
surface of the circuit substrate. The IC chip may have an 
active surface with wire lands and bump lands. Chip bumps 
may be provided on the bump lands. Bonding wires may 
connect the wire bonding pads of the circuit substrate to the 
wire lands of the IC chip. The chip bumps of the upper unit 
package may be connected to the chip bonding pads of the 
lower unit package. 
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0010. According to another example, non-limiting 
embodiment of the present invention, a method may involve 
providing a first circuit Substrate strip including a plurality of 
unit packages. The individual unit packages may be separated 
from the first circuit substrate strip. The individual unit pack 
ages may be provided on a second circuit Substrate Strip to 
provide a plurality of Stack structures. A molding resin may 
be provided on the stack structures of the second circuit 
Substrate strip. Individual stack packages may be separated 
from the second circuit substrate strip. 
0011. According to another example, non-limiting 
embodiment of the present invention, a package may include 
an upper unit package and a lower unit package. Each of the 
unit packages may include a circuit Substrate Supporting chip 
bonding pads. An IC chip may be provided on the circuit 
substrate. The IC chip may have an active surface with bump 
lands. Chip bumps may be provided on the bump lands. The 
chip bumps of the upper unit package may be connected to the 
chip bonding pads of the lower unit package. 
0012. According to another example, non-limiting 
embodiment of the present invention, a method may involve 
providing an upper unit package and a lower unit package. 
Each of the unit packages may include a circuit Substrate 
Supporting chip bonding pads. An IC chip may be provided on 
the circuit substrate. The IC chip may have an active surface 
with bump lands. Chip bumps may be provided on the bump 
lands of the upper unit package. The chip bumps of the upper 
unit package may be connected to the chip bonding pads of 
the lower unit package. 
0013. According to another example, non-limiting 
embodiment of the present invention, an IC chip may include 
a substrate. A conductive layer may be provided on the sub 
strate. The conductive layer may define a bump land for 
Supporting a chip bump and a wire land for connecting to a 
bonding wire. The bump land and the wire land may be 
spaced apart from each other on an active Surface of the IC 
chip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 Example, non-limiting embodiments of the present 
invention will be readily understood with reference to the 
following detailed description thereof provided in conjunc 
tion with the accompanying drawings, wherein like reference 
numerals designate like structural elements. 
0015 FIG. 1 is a cross-sectional view of a circuit substrate 
in accordance with an example, non-limiting embodiment of 
the present invention. 
0016 FIG. 2 is a cross-sectional view of a unit package in 
accordance with an example, non-limiting embodiment of the 
present invention. 
0017 FIG. 3 is a partial cross-sectional view of an inte 
grated circuit chip in accordance with an example, non-lim 
iting embodiment of the present invention. 
0018 FIG. 4 is a cross-sectional view of a stack structure 
in accordance with an example, non-limiting embodiment of 
the present invention. 
0019 FIG. 5 is a cross-sectional view of a semiconductor 
chip stack package in accordance with an example, non 
limiting embodiment of the present invention. 
0020 FIGS. 6A through 6C are schematic perspective 
views of a method for manufacturing a semiconductor chip 
stack package in accordance with an example, non-limiting 
embodiment of the present invention. 
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0021 FIG. 7 is a cross-sectional view of a semiconductor 
chip stack package in accordance with another example, non 
limiting embodiment of the present invention. 
0022 FIG. 8 is a cross-sectional view of a semiconductor 
chip stack package in accordance with another example, non 
limiting embodiment of the present invention. 
0023 These drawings are provided for illustrative pur 
poses only and are not drawn to scale. The spatial relation 
ships and relative sizing of the elements illustrated in the 
various embodiments may have been reduced, expanded or 
rearranged to improve the clarity of the figure with respect to 
the corresponding description. The figures, therefore, should 
not be interpreted as accurately reflecting the relative sizing 
or positioning of the corresponding structural elements that 
could be encompassed by an actual device manufactured 
according to the example, non-limiting embodiments of the 
invention. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS 

0024 Example, non-limiting embodiments of the present 
invention will now be described more fully with reference to 
the accompanying drawings. This invention may, however, be 
embodied in many different forms and should not be con 
strued as limited to the example embodiments set forth 
herein. Rather, the disclosed embodiments are provided so 
that this disclosure will be thorough and complete, and will 
fully convey the scope of the invention to those skilled in the 
art. The principles and features of this invention may be 
employed in varied and numerous embodiments without 
departing from the scope of the invention. 
0025 Well-known structures and processes are not 
described or illustrated in detail to avoid obscuring the 
present invention. 
0026. An element is considered as being mounted (or pro 
vided) “on” another element when mounted (or provided) 
either directly on the referenced element or mounted (or 
provided) on other elements overlaying the referenced ele 
ment. Throughout this disclosure, the terms “upper and 
“lower are used for convenience in describing various ele 
ments or portions or regions of the elements as shown in the 
figures. These terms do not, however, require that the struc 
ture be maintained in any particular orientation. 
0027 FIG. 1 is a cross-sectional view of a circuit substrate 
10 in accordance with an example, non-limiting embodiment 
of the present invention. 
0028. Referring to FIG. 1, the circuit substrate 10 may 
have a substrate core 11 having an upper Surface and a lower 
surface. A plurality of wire bonding pads 12 may be provided 
on the upper surface of the substrate core 11. A plurality offlip 
chip bonding pads 13 may be provided on the lower surface of 
the substrate core 11. By way of example only, the wire 
bonding pads 12 may be arranged on a peripheral region of 
the upper surface and the flip chip bonding pads 13 may be 
arranged on a central region of the second Surface. In alter 
native embodiments, the wire bonding pads 12 and the flip 
chip bonding pads 13 may be arranged on other alternative 
regions of the upper and the lower Surfaces, respectively, of 
the substrate core 11. A solder mask 14 may be provided on 
the upper and the lower surfaces of the substrate core 11. The 
wire bonding pads 12 may be exposed through the Solder 
mask 14 provided on the upper Surface, and the flip chip 
bonding pads 13 may be exposed through the Solder mask 14 
provided on the lower surface. 
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0029. In this example embodiment, the substrate core 11 
may include a single layer fabricated from a dielectric mate 
rial. The substrate core 11 may also include one or more 
conductive layers (not shown). In alternative embodiments, 
the substrate core 11 may have a multi-layer structure that 
may include at least two dielectric layer and one or more 
conductive layers. The dielectric layer may be fabricated 
from a dielectric material. Such as FR-4, polyimide, epoxy, 
phenol, and/or polyester, for example. The dielectric layer 
may be fabricated from numerous other alternative materials 
that are well known in this art. The wire bonding pads 12 and 
the flip chip bonding pads 13 may be fabricated from Cu (for 
example) and may be plated with Ni and Au (for example). 
Numerous alternative materials that are well known in this art 
may be used to fabricate the wire bonding pads 12 and the flip 
chip bonding pads 13. Moreover, the wire bonding pads 12 
and the flip chip bonding pads 13 on a given substrate core 11 
may be fabricated from different materials. Vias (not shown) 
may penetrate through the substrate core 11 to electrically 
connect the wire bonding pads 12 to the flip chip bonding 
pads 13. The solder mask 14 may be fabricated from a dielec 
tric resin material (for example). The solder mask 14 may be 
fabricated from numerous other materials that are well known 
in this art. 

0030 FIG. 2 is a cross-sectional view of a unit package 30 
in accordance with an example, non-limiting embodiment of 
the present invention. The unit package 30 may implement 
the circuit Substrate 10 of FIG. 1. 

0031 Referring to FIG. 2, the unit package may include an 
IC chip 20 that may be provided on the circuit substrate 10. 
The IC chip 20 may be mechanically connected to the circuit 
substrate 10 using an adhesive layer 31 (for example). Other 
mechanical fasters may be implemented instead of (or in 
addition to) the adhesive layer 31. Such alternative mechani 
cal fasteners may include screws, clips, staples, nails and 
pins, for example. The IC chip 20 may be electrically con 
nected to the circuit substrate 10 using bonding wires 32 (for 
example). Other conductive members, which are well known 
in this art, may be suitably implemented to electrically con 
nect together the IC chip 20 and the circuit substrate 10. 
0032. In this example embodiment, the IC chip 20 may be 
located between the wire bonding pads 12 of the circuit sub 
strate 10. It will be readily appreciated, however, that in 
alternative embodiments, the wire bonding pads 12 may be 
provided on one or more sides of the IC chip 20 (e.g., the IC 
chip 20 may not be located between the wire bonding pads 
12). The bonding wires 32 may have one end that may be 
connected to the wire bonding pads 12 of the circuit substrate 
10 and another end that may be connected to wire lands 24b 
of the IC chip 20. The bonding wires 32 may be connected to 
the wire bonding pads 12 and the wire lands 24b via numerous 
and alternative wire bonding processes. The wire bonding 
pads 12 may be adjacent to the IC chip 20. 
0033. The bonding wires 32 may be provided via conven 
tional wire bonding techniques. For example, the conven 
tional bonding process may involve providing a ball bond on 
the wire bonding pad 12 followed by providing a wedge bond 
on the wire land 24b. The bonding wires 32 may also be 
provided via a bump reverse bonding technique that may 
involve providing a ball bond on the wire land 24b followed 
by providing a wedge bond on the wire bonding pad 12. The 
bonding wires 32 may also be provided via bonding tech 
niques in which a ball bond may be provided on both the wire 
land 24b and the wire bonding pad 12, or in which a wedge 
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bond may be provided on both the wire land 24b and the wire 
bonding pad 12. The connection portion of the wire lands 24b 
and wire bonding pads 12 may include a ball-ball type, a 
ball-wedge type, a wedge-ball type and a wedge-wedge type. 
0034. The adhesive layer 31 may include a liquid adhesive 
and/or an adhesive sheet. In alternative embodiments, the 
numerous and alternative adhesive materials, which are well 
known in this art, may be suitably implemented. The adhesive 
layer 31 may not touch the wire bonding pads 12. The bond 
ing wires 32 may be fabricated from Au, Al, Ag and/or Cu, for 
example. Au wires may use an alloy containing Cu and/or Be, 
for example. The bonding wires may be fabricated from 
numerous other conductive materials that are well known in 
this art. 
0035. The IC chip 20 may have an active surface (the 
upper surface in FIG. 2) on which is provided bump lands 24a 
and the wire lands 24b. By way of example only, the bump 
lands 24a may be arranged on a central region of the active 
Surface and the wire lands 24b may be arranged on a periph 
eral region of the active Surface. In alternative embodiments, 
the bump lands 24a and the wire lands 24b may be arranged 
on other alternative regions of the active surface of the IC chip 
20. Chip bumps 26 may be provided on the bump lands 24a. 
In this example embodiment, the chip bumps 26 may have a 
spherical shape. In alternative embodiments, the chip bumps 
26 may have other geometrical shapes. 
0036. The bump lands 24a and the wire lands 24b may be 
fabricated from Cu (for example) and may be plated with Ni 
and/or Au (for example). Numerous alternative materials that 
are well known in this art may be used to fabricate the bump 
lands 24a and the wire lands 24b. Moreover, the bump lands 
24a and the wire lands 24b on a given IC chip 20 may be 
fabricated from different materials. The chip bumps 26 may 
be fabricated from a solder and/or a conductive material such 
as Au (for example). Numerous alternative materials that are 
well known in this art may be used to fabricate the chip bumps 
26. 

0037 FIG.3 is a partial cross-sectional view of an IC chip 
20 in accordance with an example, non-limiting embodiment 
of the present invention. 
0038 Referring to FIG. 3, the IC chip 20 may include a 
substrate 21. In this example embodiment, the substrate 21 
may be fabricated from silicon. In alternative embodiments, 
the substrate 21 may be fabricated from other alternative 
materials that are well known in this art. 
0039. The IC chip 20 may be fabricated using conven 
tional wafer fabrication processes. By way of example only, 
an I/O terminal 22 may be provided on the upper surface of 
the substrate 21. A passivation layer 23 may be provided on 
the upper surface of the substrate 21. The I/O terminal 22 may 
be exposed through the passivation layer 23. A conductive 
layer in the form of a rerouting line 24 may be provided on the 
passivation layer 23. The rerouting line 24 may be electrically 
connected to the I/O terminal 22. A protective layer 25 may be 
provided on the rerouting line 24 and the passivation layer 23. 
A portion of the rerouting line 24 may be exposed through the 
protective layer 25. The exposed portions of the rerouting line 
24 may correspond to the bump lands 24a and the wire lands 
24b. 
0040. This example, non-limiting embodiment may 
implement a reverse bonding technique. According to the 
reverse bonding technique, a wire ball 32a may be formed at 
the end of the bonding wire 32 connected to the wire land 24b. 
The bonding wire 32 may extend horizontally to form a wire 
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loop. The bonding wire 32 may behave a height less than that 
of the chip bump 26 relative to the upper surface of the IC chip 
20. 

0041 FIG. 4 is a cross-sectional view of a stack structure 
in accordance with an example, non-limiting embodiment of 
the present invention. 
0042. Referring to FIG. 4, a unit package 30a (referred to 
as a lower unit package) may be mounted on a second circuit 
substrate 40. A unit package 30b (referred to as an upper unit 
package) may be stacked on the lower unit package 30a. By 
way of example only, the second circuit Substrate 40 may 
have a structure that is somewhat similar to the circuit sub 
strate 10 of FIG. 1. In alternative embodiments, the second 
circuit substrate 40 may have a structure that is different than 
the substrate 10 of FIG. 1. The second circuit substrate 40 
may be a lower most Substrate of a stackpackage. The second 
circuit Substrate 40 may have a Substrate core 41 having an 
upper Surface and a lower Surface. A plurality of solder bump 
pads 42 may be provided on the lower surface of the substrate 
core 41. A plurality of flip chip bonding pads 43 may be 
provided on the upper surface of the substrate core 41. A 
solder mask 44 may be provided on the lower and the upper 
surfaces. The solder bump pads 42 and the flip chip bonding 
pads 43 may be exposed through the solder masks 44. 
0043. The lower and the upper unit packages 30a and 30b 
may be stacked such that the active surfaces of the IC chips 20 
may face toward the second circuit substrate 40. The lower 
unit package 30a may be mounted on the upper surface of the 
second circuit substrate 40. The chip bumps 26 of the lower 
unit package 30a may be mechanically and electrically con 
nected to the flip chip bonding pads 43 of the second circuit 
substrate 40. The mechanical connection between the chip 
bumps 26 and the flip chip bonding pads 43 may be achieved 
via a flip chip bonding process. The flip chip bonding process 
may involve a conventional reflow soldering technique. In 
addition (or as an alternative) to the flip chip bonding process, 
a non-conductive adhesive film (not shown) may be provided 
around the chip bumps 26 and in contact with the flip chip 
bonding pads 43. The non-conductive adhesive film may 
mechanically fix the chip bumps 26 to the flip chip bonding 
pads 43. 
0044) The upper unit package 30b may be stacked on the 
lower unit package 30a. The chip bumps 26 of the upper unit 
package 30b may be mechanically and electrically connected 
to the flip chip bonding pads 13 of the circuit substrate 10 of 
the lower unit package 30a. The mechanical connection 
between the chip bumps 26 and the flip chip bonding pads 13 
may beachieved via a flip chip bonding process. The flip chip 
bonding process may involve a conventional reflow soldering 
technique. In addition (or as an alternative) to the flip chip 
bonding process, a non-conductive adhesive film (not shown) 
may be provided around the chip bumps 26 and in contact 
with the flip chip bonding pads 13. The non-conductive adhe 
sive film may mechanically fix the chip bumps 26 to the flip 
chip bonding pads 13. 
0045. In this example embodiment, the electrical connec 
tions between the IC chip 20 and the circuit substrate 10 of 
each of the unit packages 30a and 30b may beachieved using 
the bonding wires 32 (for example). The electrical connec 
tions between the lower unit package 30a and the upper unit 
package 30b may be achieved using the chip bumps 26. The 
electrical connections between the lower unit package 30a 
and the second circuit substrate 40 may be achieved using the 
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chip bumps 26. The stack structure may be fabricated using a 
wire bonding method and a flip chip bonding method, for 
example. 
0046 FIG. 5 is a cross-sectional view of a semiconductor 
chip stack package 100 in accordance with an example, non 
limiting embodiment of the present invention. 
0047 Referring to FIG. 5, a molding resin 60 may be 
provided. The molding resin 60 may protect the stack struc 
ture. A plurality of solder bumps 50 may be provided on the 
lower surface of the second circuit substrate 40. 
0048. The molding resin 60 may be provided in a vacant 
space within each unit package 30a and 30b. The molding 
resin 60 may secure and/or protect the chip bumps 26 and the 
bonding wires 32. By way of example only, a molding process 
may be simultaneously performed on the entire chip stack 
structure. In alternative embodiments, a plurality of molding 
process may be sequentially performed on portions of the 
chip stack structure. The molding process may be simulta 
neously applied to a plurality of chip stack packages 100. In 
this case, the molding process may involve separating indi 
vidual stack packages 100 from a circuit Substrate Strip (as 
will be discussed in more detail below). 
0049. The solder bumps 50 may serve as external connec 
tion terminals of the chip stack package 100. The solder 
bumps 50 may be provided on the solder bump pads 42 of the 
second circuit substrate 40. The solder bumps 50 may be 
relatively larger in size than the chip bumps 26. The solder 
bumps 50 may be arranged over the lower surface of the 
second circuit substrate 40. As shown, the solder bumps 50 
may have a spherical shape. In alternative embodiments, the 
solder bumps 50 may have any other geometric shape. 
0050. The solder bumps 50 may be provided on the second 
circuit substrate 40, independent of the unit packages 30a and 
30b. Thus, the stack package 100 may not need to change the 
unit package configuration depending on a connection inter 
face of external devices to which the stack package 100 may 
be connected. Instead, the size of the second circuit substrate 
40, and the quantity and/or arrangement of the solder bumps 
50 may be changed depending on connection interface of 
external devices. 
0051 FIGS. 6A through 6C are perspective views of a 
method for manufacturing a semiconductor chip stack pack 
age 100 in accordance with an example, non-limiting 
embodiment of the present invention. 
0052 Referring to FIG. 6A, a circuit substrate strip 10a 
may include a plurality of circuit substrates 10. IC chips 20 
may be provided on and electrically connected to the circuit 
substrates 10 to form a plurality of unit packages 30. The unit 
package 30 may have the same structure as the unit package 
of FIG. 2. Chip bumps 26 may be provided on an upper 
surface of the IC chip 20. The IC chip 20 may be electrically 
connected to the circuit substrate 10 using bonding wires 32. 
0053 A plurality of the unit packages 30 may be individu 
ally separated from the circuit substrate strip 10a. The sepa 
rating process may involve a mechanical sawing method and/ 
or a laser sawing method, for example. 
0054 Referring to FIG. 6B, individual unit packages 30a 
and 30b may be mounted on a second circuit substrate strip 
40a. A stack structure may be the same as the Stack structure 
of FIG. 4. 
0055 Referring to FIG. 6C, a molding resin 60a may be 
provided to seal a plurality of the stack structures. The mold 
ing process may be simultaneously applied to all of the stack 
structures on the second circuit substrate strip 40a. This 

Jul. 1, 2010 

simultaneous molding process may improve productivity. 
The individual stack packages 100 on the second circuit sub 
strate 40a may be separated via a separating process that may 
involve a mechanical sawing method and/or a laser sawing 
method. 
0056. A plurality of solder bumps 50 may beformed on the 
second circuit substrate 40. The resultant semiconductor chip 
stack package 100 may have the same structure as the stack 
package of FIG. 5. 
0057 FIG. 7 is a cross-sectional view of a semiconductor 
chip stack package 200 in accordance with another example, 
non-limiting embodiment of the present invention. 
0058. The semiconductor chip stack package 200 may 
have the same structure as the chip stackpackage 100 of FIG. 
5, except that an underfill resin 70 may be implemented 
(instead of the molding resin 60). The underfill resin 70 may 
be implemented when (for example) the size of the chip bump 
26 may be relatively small and the space between the IC chip 
20 and the circuit substrate 10 may be relatively small. 
0059. The underfill resin 70 may be implemented together 
with a molding resin. In this case, the underfill resin 70 may 
be provided first, and the molding resin may be provided after 
providing the underfill resin 70. 
0060. In the example, non-limiting embodiments, a given 
semiconductor chip stack package may implement the same 
kind of IC chips 20 having the same size, etc. In alternative 
embodiments, the semiconductor chip stack package may 
have different kinds of chips having different sizes, for 
example. Furthermore, a given semiconductor chip stack 
package may include two or more unit packages. 
0061 FIG. 8 is a cross-sectional view of a semiconductor 
chip stack package 300 in accordance with another example, 
non-limiting embodiment of the present invention. 
0062 Referring to FIG. 8, the chip stackpackage 300 may 
have the same structure as the packages 100 and 200, except 
for having three unit packages 30c, 30d and 30e. The unit 
packages 30c, 30d and 30e may include IC chips 20 of dif 
ferent kinds and/or sizes. The unit packages 30c, 30d and 30e 
may include circuit substrates 10 having different sizes. The 
chip stack package 300 having different kinds of IC chips 
may be referred to as a multi-chip stack package. 
0063 Although example, non-limiting embodiments of 
the present invention have been described in detail, it will be 
understood that many variations and/or modifications of the 
basic inventive concepts, which may appear to those skilled in 
the art, will still fall within the spirit and scope of the example 
embodiments of the present invention as defined in the 
appended claims. 

1-20. (canceled) 
21. A semiconductor package comprising: 
a first semiconductor chip comprising a bump land, an I/O 

terminal and a chip bump bonded to the bump land; 
a first chip substrate on which the first semiconductor chip 

is attached, the first chip substrate including a first bond 
ing pad; 

a wire connecting the first bonding pad and the I/O terminal 
a package substrate including a second bonding pad dis 

posed on an upper Surface of the package Substrate, the 
chip bump being bonded to the second bonding pad; and 

a molding material extending between and contacting the 
upper Surface of the package Substrate and an opposing 
surface of the first chip substrate, extending between and 
contacting the upper Surface of the package Substrate 
and an opposing Surface of the first semiconductor chip, 
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the molding material contacting the upper Surface of the 
package Substrate adjacent the chip bump, contacting 
the opposing Surface of the first semiconductor chip 
adjacent the chip bump, and Surrounding the chip bump 
to fully encapsulate the chip bump so that no part of the 
chip bump remains exposed. 

22. The semiconductor package of claim 21, 
wherein the bump land of the first semiconductor chip, the 

chip bump of the first semiconductor chip and the I/O 
terminal of the first semiconductor chip are arranged on 
the opposing Surface of the first semiconductor chip. 

23. The semiconductor package of claim 22, further com 
prises: 

a passivation layer provided at the opposing Surface of the 
first semiconductor chip and a portion of the I/O termi 
nal; and 

a conductive layer disposed on the passivation layer and 
connected to the bump land of the first semiconductor 
chip. 

24. The semiconductor package of claim 23, wherein the 
conductive layer extends through the passivation layer to 
contact the I/O terminal of the first semiconductor chip. 

25. The semiconductor package of claim 24, wherein the 
bump land of the first semiconductor chip comprises a portion 
of the conductive layer. 

26. The semiconductor package of claim 25, wherein the 
bump land of the first semiconductor chip is spaced apart 
from the I/O terminal of the first semiconductor chip. 

27. The semiconductor package of claim 26, further com 
prising an external connection terminal pad disposed at a 
lower Surface of the package Substrate. 

28. The semiconductor package of claim 23, wherein the 
wire is connected to a wire land comprising a portion of the 
conductive layer. 

29. The semiconductor package of claim 28, wherein the 
wire land and the bump land of the first semiconductor chip 
are disposed on the passivation layer. 

30. A semiconductor package comprising: 
a first semiconductor chip comprising a bump land, an I/O 

terminal and a chip bump bonded to the bump land; 
a first chip substrate on which the first semiconductor chip 

is attached, the first chip substrate including a first bond 
ing pad; 

a first wire connecting the first bonding pad and the I/O 
terminal 

a package substrate including a second bonding pad dis 
posed on an upper Surface of the package Substrate, the 
chip bump being bonded to the second bonding pad; 

a molding material extending between and contacting the 
upper Surface of the package Substrate and an opposing 
surface of the first chip substrate, extending between and 
contacting the upper Surface of the package Substrate 
and an opposing Surface of the first semiconductor chip, 
the molding material contacting the upper Surface of the 
package Substrate adjacent the chip bump of the first 
semiconductor chip, contacting the opposing Surface of 
the first semiconductor chip adjacent the chip bump of 
the first semiconductor chip, and Surrounding the chip 
bump of the first semiconductor chip to fully encapsu 
late the chip bump of the first semiconductor chip so that 
no part of the chip bump of the first semiconductor chip 
remains exposed; 
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a second semiconductor chip comprising a bump land and 
a chip bump bonded to the bump land of the second 
semiconductor chip; and 

a second chip Substrate on which the second semiconduc 
tor chip is attached, 

wherein the first chip substrate further comprises a third 
bonding pad to which the chip bump of the second 
semiconductor chip is bonded, 

wherein the first chip substrate includes an electrical con 
nection of the third bonding pad to the first chip bonding 
pad, and 

wherein the molding material extends between and con 
tacts the upper Surface of the package Substrate and an 
opposing Surface of the second chip Substrate. 

31. The semiconductor package of claim 30, wherein the 
molding material encapsulates the first chip Substrate. 

32. The semiconductor package of claim 30, 
wherein the bump land of the first semiconductor chip, the 

chip bump of the first semiconductor chip and the I/O 
terminal of the first semiconductor chip are arranged at 
the opposing Surface of the first semiconductor chip. 

33. The semiconductor package of claim 32, wherein the 
bump land of the second semiconductor chip, the chip bump 
of the second semiconductor chip and the I/O terminal of the 
second semiconductor chip are arranged at a surface of the 
second semiconductor chip which faces the package Sub 
Strate. 

34. The semiconductor package of claim 33, further com 
prises: 

a first passivation layer provided at the opposing Surface of 
the first semiconductor chip and on a portion of the I/O 
terminal of the first semiconductor chip; 

a first rerouting line disposed on the first passivation layer 
and connected to the first bump land; 

a second passivation layer provided at the Surface of the 
second semiconductor chip which faces the package 
substrate and on a portion of the second I/O terminal; 
and 

a second rerouting line disposed on the second passivation 
layer and connected to the second bump land. 

35. The semiconductor package of claim 34, 
wherein the first wire is connected to a first wire land 

comprising a portion of the first rerouting line, 
wherein the semiconductor package further comprises a 

second wire connected to a fourth chip bonding padata 
Surface of the second chip Substrate and a second wire 
land comprising a portion of the second rerouting line, 

wherein the first rerouting line extends through the first 
passivation layer, 

wherein the second rerouting line extends through the sec 
ond passivation layer. 

36. The semiconductor package of claim 34, wherein the 
bump land of the first semiconductor chip comprises a portion 
of the first rerouting line and the bump land of the second 
semiconductor chip comprises a portion of the second rerout 
ing line. 

37. The semiconductor package of claim 36, wherein the 
bump land of the first semiconductor chip is spaced apart 
from the I/O terminal of the first semiconductor chip and the 
bump land of the second semiconductor chip is spaced apart 
from the I/O terminal of the second semiconductor chip. 

38. The semiconductor package of claim 33, wherein the 
first semiconductor chip and the second semiconductor chip 
are different types of chips. 
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39. The semiconductor package of claim38, a width of the 
second semiconductor chip is larger than a width of the first 
semiconductor chip. 

40. The semiconductor package of claim 33, wherein the 
first semiconductor chip and the second semiconductor chip 
are a same type of chip. 

41. The semiconductor package of claim 33, further com 
prising a solder ball bonded to an external connection termi 
nal pad of the package substrate. 

42. A semiconductor package comprising: 
a first semiconductor chip comprising a bump land, an I/O 

terminal and a chip bump bonded to the bump land; 
a first chip Substrate including an upper Surface and a lower 

Surface, the first semiconductor chip being attached at 
the lower surface of the first chip substrate, the first chip 
Substrate comprising a first bonding pad at the lower 
surface of the first chip substrate; 

a first wire connecting the first bonding pad and the I/O 
terminal 

a package substrate including a second bonding pad dis 
posed on an upper Surface of the package Substrate, the 
chip bump of the first semiconductor chip being bonded 
to the second bonding pad; 

a first molding material extending between and contacting 
the upper Surface of the package Substrate and an oppos 
ing Surface of the first chip Substrate, extending between 
and contacting the upper Surface of the package Sub 
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strate and an opposing Surface of the first semiconductor 
chip, the first molding material contacting the upper 
Surface of the package Substrate adjacent the chip bump 
of the first semiconductor chip, contacting the opposing 
Surface of the first semiconductor chip adjacent the chip 
bump of the first semiconductor chip, and Surrounding 
the chip bump of the first semiconductor chip to fully 
encapsulate the chip bump of the first semiconductor 
chip so that no part of the chip bump of the first semi 
conductor chip remains exposed; 

a second semiconductor chip comprising a bump land and 
a chip bump bonded to the bump land of the second 
semiconductor chip; 

a second chip Substrate on which the second semiconduc 
torchip is attached and comprising a terminal at an upper 
surface of the second chip substrate; 

a third semiconductor chip comprising a bump land and a 
chip bump bonded to the bump land of the third semi 
conductor chip and to the terminal of the second semi 
conductor chip Substrate; 

a third chip Substrate comprising a lower Surface on which 
the third semiconductor chip is attached; and 

a second molding resin extending between and contacting 
the lower surface of the third circuit substrate and the 
upper Surface of the second circuit Substrate. 

c c c c c 


