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(57) ABSTRACT 

Provided is a semiconductor package accomplishing a fan 
out structure through wire bonding in which a pad of a semi 
conductor chip is connected to a printed circuit board through 
wire bonding. A semiconductor package can be produced 
without a molding process and can be easily stacked on 
another semiconductor package while the appearance cracks 
and the warpage defects can be prevented. 
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SEMCONDUCTOR PACKAGE 
ACCOMPLISHING FAN-OUT STRUCTURE 

THROUGH WIRE BONDING 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATION 

0001. This application is a Divisional of U.S. Ser. No. 
11/954,707, filed on Dec. 12, 2007, which is a Divisional of 
U.S. Ser. No. 1 1/279,344, filed on Apr. 11, 2006, now issued 
as U.S. Pat. No. 7,327,032, which claims priority from 
Korean Patent Application No. 10-2005-0030736, filed on 
Apr. 13, 2005, all of which are hereby incorporated by refer 
ence in their entirety. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a semiconductor 
package, and more particularly, to a semiconductor package 
using Solder balls as external connection terminals. 
0004 2. Description of the Related Art 
0005. Manufacturing a semiconductor package typically 
includes a series of operations coupling external connection 
terminals to a semiconductor chip and sealing the semicon 
ductor chip as a package to protect, for example, against 
external impact. 
0006 Recently, as the electronics industry has grown, cer 
tain aspects of semiconductor packages have been developed 
to obtain miniaturization, lightness and reduction in manu 
facturing cost. Moreover, as semiconductor packages have 
been applied to digital image devices, MP3 players, mobile 
phones, massive storage units, etc., various kinds of semicon 
ductor packages have been introduced. For example, a ball 
grid array (BGA) package and a wafer level chip Scale pack 
age (WLCSP) are known forms of semiconductor packages. 
0007 FIGS. 1 and 2 are cross-sectional views of a conven 
tional BGA package 20 (FIG. 1) and a conventional WLCSP 
40 (FIG. 2). 
0008 Referring to FIG. 1, in a conventional BGA pack 
age, a semiconductor chip 24 is mounted on a printed circuit 
board 22 having printed circuit patterns such as a bond finger 
26 and a solder ball pad 36. The bond finger 26 on the printed 
circuit board 22 is connected to a bond pad 28 on the semi 
conductor chip 24 by a wire 30. The bond fingers 26 electri 
cally couple by way of the printed circuit board 22 to the 
solder ball pads 36. Thereafter, a molding process using seal 
ing resin32 guards or encapsulates the semiconductor chip 24 
and the wire 30. Lastly, by attaching a solder ball 34 to the 
solder ball pad 36 on the bottom of the printed circuit board 
22, the typical BGA package 20 results. 
0009. However, the BGA package 20 has drawbacks relat 
ing to the molding process. More particularly, the molding 
process imposes a minimum thickness limitation because of 
potential warpage defects. Moreover, it is known to be very 
difficult to fabricate a BGA package stack, e.g., a stack of 
BGA packages each having the same or similar structure. 
0010. In the case of the general WLCSP40 shown in FIG. 
2, a first insulation layer 48 and a metallic bond pad redistri 
bution pattern 50 are applied to the surface of a semiconduc 
tor chip 42 having a bond pad 44 and a passivation layer 46 
also formed thereon in a wafer manufacturing process. After 
a second insulation layer 52 is applied to the surface where the 
bond pad redistribution pattern 50 is formed, solder ball pads 
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are exposed through a photolithographic process, and Solder 
balls 54 are attached to the solder ball pads. 
0011. A minimum thickness of a semiconductor package 
formed using the WLCSP 40 also exists due to a warpage 
defect constraint. Also, as with the BGA package 20 (FIG.1), 
it is not feasible to fabricate a stacked semiconductor package 
by using, e.g., stacking, multiple ones of the WLCSP 40. 
Furthermore, since the semiconductor chip 42 is externally 
exposed, there is a high risk of cracking, e.g., due to the 
handling of the semiconductor package. 
0012 Presently, a significant concern regarding the 
WLCSP40 is the interval between the solder balls 54, e.g., the 
interval cannot be further decreased due to the international 
standards established by the Joint Electron Device Engineer 
ing Council (JEDEC), even though the size of semiconductor 
chips has been gradually decreasing through ever greater 
integration obtained in manufacturing of semiconductor 
chips. As a result, for example, when the size of a semicon 
ductor chip 42 reduces to two-thirds its original size, one or 
two solder balls 54 among six solder balls 54 (FIG. 2) cannot 
be attached to the semiconductor chip 42 according to known 
BGA packaging methods. In other words, when the Solder 
balls 54 are attached within the footprint of the semiconduc 
tor chip 42 as shown in the WLCSP 40, known as a fan-in 
structure, the density of solder balls 54 cannot match the 
density of bond pads 44 when the chip 42 reduces to a given 
S17C. 

SUMMARY 

0013 Embodiments of the present invention provide a 
semiconductor package capable of manufacture without a 
molding process, stacking to obtain high integration, and 
having a fan-out structure accomplished through wire bond 
ing. According to certain embodiments of the present inven 
tion, a semiconductor package includes a semiconductor chip 
having a first Surface and a second surface, the first Surface 
including a plurality of first solder ball pads and a plurality of 
first bond fingers. The package also includes a printed circuit 
board having a first Surface and a second Surface, the first 
Surface including a plurality of second solder ball pads, a 
plurality of second bond fingers, and a chip recess to receive 
therein the semiconductor chip. The first bond fingers and the 
second bond fingers are electrically connectable to establish a 
fan-out structure. In some embodiments of the present inven 
tion, establishing additional solder ball pads on the second 
surface of the printed circuit board allows stacking of mul 
tiple semiconductor packages. In some embodiments of the 
present invention, establishing a heat transmitter on the sec 
ond surface of the printed circuit board allows heat dissipa 
tion from the semiconductor chip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. The above and other features and advantages of the 
present invention will become more apparent by describing in 
detail exemplary embodiments thereof with reference to the 
attached drawings in which: 
(0015 FIG. 1 (Prior Art) is a cross-sectional view of a 
conventional ball grid array (BGA) package; 
0016 FIG. 2 (Prior Art) is a cross-sectional view of a 
conventional wafer level chip scale package (WLCSP): 
0017 FIG. 3 is a cross-sectional view of a semiconductor 
package according to a first embodiment of the present inven 
tion; 
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0018 FIG. 4 is a plan view of a semiconductor chip of 
FIG.3: 
0019 FIG. 5 is an enlarged plan view illustrating wire 
connections on the portion designated “V” in FIG. 4; 
0020 FIG. 6 is a bottom plan view of the semiconductor 
package of FIG. 3 after mounting the semiconductor chip; 
0021 FIG. 7 is an enlarged plan view illustrating wire 
connections of a portion designated “VII in FIG. 6; 
0022 FIG. 8 is a cross-sectional view illustrating an exem 
plary modification of the semiconductor package of FIG. 3; 
0023 FIG. 9 is a cross-sectional view of a semiconductor 
package according to a second embodiment of the present 
invention; 
0024 FIG. 10 is a plan view of a semiconductor chip of 
FIG.9; 
0025 FIG. 11 is an enlarged plan view illustrating wire 
connections of a portion designated XI in FIG. 10; 
0026 FIG. 12 is a bottom plan view of the semiconductor 
package after mounting the semiconductor chip in FIG. 9; 
0027 FIG. 13 is a plan view of the semiconductor package 
of FIG.9; 
0028 FIG. 14 is an enlarged plan view illustrating wire 
connections of a portion designated 'A' in FIG. 12; 
0029 FIG. 15 is an enlarged plan view illustrating wire 
connections of a portion designated “B” in FIG. 13; 
0030 FIG. 16 is a cross-sectional view of a stacked semi 
conductor package including the semiconductor packages of 
FIGS. 3 and 9 according to an embodiment of the present 
invention; 
0031 FIG. 17 is a cross-sectional view of a stacked semi 
conductor package including the semiconductor packages of 
FIGS. 8 and 9 according to an embodiment of the present 
invention; and 
0032 FIGS. 18 through 22 are cross-sectional views illus 
trating a method of manufacturing the semiconductor pack 
age illustrated in FIG. 3. 

DETAILED DESCRIPTION 

0033. This disclosure will now be described more fully 
with reference to the accompanying drawings in which exem 
plary embodiments of the invention are shown. The invention 
should not be, however, construed as limited to the embodi 
ments set forth herein; rather, these embodiments are pro 
vided to make this disclosure thorough and complete to those 
skilled in the art. 
0034 FIG. 3 is a cross-sectional view of a semiconductor 
package 100 according to a first embodiment of the present 
invention employing a fan-out structure, e.g., with Solder 
balls attached outside the footprint of a semiconductor chip. 
In FIG. 3, the semiconductor package 100 accomplishes a 
fan-out structure through wire bonding and, in this particular 
embodiment, includes a mono-layer printed circuitboard 102 
as a base frame. The printed circuit board 102 may be a 
multi-layer structure. Generally, the package 100 locates a 
plurality of first solder ball pads 126 (FIG. 4) and a plurality 
of first bond fingers 128 (FIG. 4) within the footprint of, e.g., 
as a portion of the semiconductor chip 104. A plurality of 
second solder ball pads 122 and second bond fingers 130 (see 
FIG. 6), however, are formed along the printed circuit board 
102 (see FIG. 6). Also, a chip recess, in which the semicon 
ductor chip 104 can be inserted, is formed in the printed 
circuit board 102, e.g., near the second bond fingers 130. 
0035. The first solder ball pads 126 (see FIG. 4) and the 

first bond fingers 128 (see FIG. 4) are connected to bond pads 
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124 through a bond pad redistribution pattern 112 disposed 
over the semiconductor chip 104. An adhesive 106, e.g., such 
as an adhesive tape, may be located at the bottom Surface of 
the chip recess in the printed circuit board 102. In other 
words, the semiconductor chip 104 may be mounted such that 
the surface without solder ball pads 126 faces the bottom of 
the chip recess. Also, a passivation layer 108, a first insulation 
layer 110, and a second insulation layer 114 are sequentially 
formed on the semiconductor chip 104. 
0036 Furthermore, the semiconductor package 100 
includes wires 118 connecting the first bond fingers 128 of the 
semiconductor chip 104 and the second bond fingers 130 on 
the printed circuit board 102. The semiconductor package 
100 also includes an encapsulant 120 sealing and protecting 
the wires 118. The semiconductor package 100 also includes 
solder balls 116 attached to the first solder ball pads 126 and 
to the second solder ball pads 122. Collectively, the solder 
balls 116 extend beyond the footprint of the semiconductor 
chip 104 according to a fan-out arrangement. 
0037 FIG. 4 is a plan view of the semiconductor chip in 
FIG. 3, and FIG. 5 is an enlarged plan view illustrating wire 
connections of a portion designated “V” in FIG. 4. 
0038 Referring to FIGS. 4 and 5, the semiconductor chip 
104 may be a WLCSP in that the manufacturing of the first 
solder ball pads 126 is performed using wafer fabricating 
operations. Accordingly, the bond pads 124, previously 
manufactured on the semiconductor chip 104, are connected 
to the first solder ball pads 126 and to the first bond fingers 128 
through the bond pad redistribution pattern, e.g., by way of 
conductor patterns 112 in FIG. 5. 
0039. The semiconductor chip 104 thereby includes both 
the first bond fingers 128 as well as the first solder ball pads 
126. In accordance with some embodiments of the present 
invention, as the semiconductor chip 104 reduces in size, e.g., 
due to greater integration, additional solder ball pads, e.g., 
solder ball pads 122, can be formed outside the footprint of 
the semiconductor chip 104. 
0040 FIG. 6 is a bottom plan view of the semiconductor 
package of FIG. 3 after mounting the semiconductor chip, 
and FIG. 7 is an enlarged plan view illustrating wire connec 
tions of a portion designated “VII in FIG. 6. 
0041 Referring to FIGS. 6 and 7, the second bond fingers 
130 and the second solder ball pads 122 are deposited along 
sides of the printed circuit board 102. The semiconductor 
package 100 includes the bonding wires 118 connecting the 
first bond fingers 128 of the semiconductor chip 104 to the 
second bond fingers 130 of the printed circuit board 102 as 
shown in FIG. 7. 

0042. Accordingly, the bond pads 124 not connected to the 
first solder ball pads 126 in a fan-in structure, e.g., due to 
greater integration of the semiconductor chip 104, are con 
nected to the second solder ball pads 122 in a fan-out struc 
ture. In detail, the bond pads 124 of the semiconductor chip 
104 not connected to the first solder ball pads 126 are con 
nected to the first bond fingers 128, e.g., through a bond pad 
redistribution pattern 112. In addition, the first bond fingers 
128 are connected to the second bond fingers 130 by the 
bonding wires 118, and then to the second solder ball pads 
122 by a wire pattern 134. Accordingly, in this particular 
embodiment the number of the second solder ball pads 122 
can be equal to the number of each of the first and the second 
bond fingers 128 and 130, respectively. 
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0043 FIG. 8 is a cross-sectional view illustrating an exem 
plary modification of the semiconductor package 100. 
0044. In the first embodiment, the semiconductor chip 104 
and the bottom of the chip recess in the printed circuit board 
102 are attached by, for example, the adhesive tape 106. In a 
semiconductor package 101 according to the modification of 
FIG. 8, however, the chip recess is open at the second surface 
of the printed circuit board 102 and an adhesive thermal 
interface material (TIM) 107 is employed as the adhesive, 
e.g., contacting a bottom Surface of the semiconductor chip 
104 as well as portions of the second surface of the printed 
circuit board 102. In this case, the printed circuit board 102 
may additionally include a heat transmitter 136, e.g., made of 
a material with high thermal conductivity Such as copper or 
aluminum, also coupled to the TIM 107 and facing the bottom 
Surface of the semiconductor chip 104, e.g., opposite to the 
surface on which the solder ball pads 126 are formed. Accord 
ingly, even though a large amount of heat is generated when 
the semiconductor chip 104 operates at high speed, heat dis 
sipates outward by establishing a heat transfer passage from 
the bottom surface of the semiconductor chip 104 through the 
TIM to the heat transmitter 136. 
004.5 FIG. 9 is a cross-sectional view of a semiconductor 
package 200 according to a second embodiment of the 
present invention. In FIG. 9, the semiconductor package 200 
accomplishes a fan-out structure through wire bonding, but 
uses a multi-layered printed circuitboard 202 as a base frame. 
A plurality of second bond fingers 230 (see FIG. 12) and 
second solder ball pads 222 (see FIG. 12) are formed along 
both sides of a first surface 60 of the multi-layered printed 
circuit board 202. A chip recess is formed in the multi-layered 
printed circuitboard 202 and a semiconductor chip 204 can be 
inserted in the recess. 

0046. The semiconductor chip 204 is mounted at the bot 
tom of the chip recess of the printed circuit board 202 with an 
adhesive, e.g., an adhesive tape 206. The semiconductor chip 
204 may be a WLCSP having first solder ball pads 226 (see 
FIG. 10) and first bond fingers 228 (see FIG. 10) formed 
thereon in a wafer-level manufacturing process. 
0047. In addition, the semiconductor package 200 
includes a plurality of third solder ball pads 238. The third 
solder ball pads 238 connect to the first and second solder ball 
pads 226 and 222, respectively, through wires 234 in the 
multi-layered printed circuit board 202 and extending to a 
second surface 70 thereof. Furthermore, the semiconductor 
package 200 also includes wires 218 connecting first bond 
fingers 228 (see FIG. 10) and the second bond fingers 230. An 
encapsulant 220 seals the wires 218. Solder balls 216 are 
attachable to the first and second solder ball pads 226 and 222, 
respectively. 
0048. The multi-layered printed circuit board 202 is used 
as the base frame and the third solder ball pads 238 are 
included as well as the first and second solder ball pads 226 
and 222, respectively. Thus, it is possible to fabricate a 
stacked semiconductor package using the semiconductor 
package 200. 
0049 FIG. 10 is a plan view of the semiconductor chip 204 
in FIG. 9, and FIG. 11 is an enlarged plan view illustrating 
wire connections in a portion designated “XI in FIG. 10. 
0050 Referring to FIGS. 10 and 11, each of a plurality of 
bond pads 224 is connected to one of the first solder ball pads 
226 or first bond fingers 228 through a bond pad redistribution 
pattern 212, as shown in FIG. 11. In the first embodiment 
described above (see FIGS. 4 and 5), the bond pad 124 is 
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connected to the first bond finger 128, not the first solder ball 
pad 126. However, in the second embodiment, the bond pads 
224 are respectively connected to the first bond fingers 228. 
This is because the first and second solder ball pads 226 and 
222, respectively, extend to the third solder ball pads 238 
through the wires 234 in the multi-layered printed circuit 
board 202, as shown in FIG.9. 
0051 FIG. 12 is a bottom plan view of the semiconductor 
package of FIG. 9 after mounting the semiconductor chip 
204, and FIG. 13 is a top plan view of the semiconductor 
package of FIG. 9. 
0052 Referring to FIGS. 12 and 13, the second bond fin 
gers 230 and second solder ball pads 222 are individually 
formed along sides of the first surface 60 of the multi-layered 
printed circuit board 202. Here, the number of each of the first 
and second bond fingers 228 and 230 is equal to the sum of the 
numbers of the first and second solder ball pads 226 and 222, 
respectively. In other words, compared with the first embodi 
ment described above, in the second embodiment, the number 
of each of the first and second bond fingers 228 and 230 is 
relatively increased. 
0053. The bond pads 224 are electrically connected to the 

first bond fingers 228 directly or through the first solder ball 
pads 226 in the semiconductor package 200. The first bond 
fingers 228 are electrically connected to the second bond 
fingers 230 on the printed circuit board or the second solder 
ball pad 222 on the printed circuit board through the second 
bond fingers 230 (see FIG. 14), and to the third solder ball 
pads 238 on the second surface 70 of the multi-layered printed 
circuit board 202 (see FIG. 14) through the wires 234. Thus, 
the respective positions of the third solder ball pads 238 
correspond to those of the first or second solder ball pads 226 
or 222. 
0054 FIGS. 14 and 15 are enlarged plan views illustrating 
wire connections of a portion designated 'A' in FIG. 12 and 
a portion designated “B” in FIG. 13, respectively. 
0055 Referring to FIGS. 14 and 15, the first bond fingers 
228 are respectively electrically connected to the second bond 
fingers 230 or to the second solder ball pads 222 through the 
second bond fingers 230 on the first surface ('A' in FIG. 14) 
of the multi-layered printed circuit board. The electric con 
nections extend to the second surface of the printed circuit 
board 202 through holes 240. The holes 240 in the second 
surface (“B” in FIG. 15) allow the second solder ball pads 222 
to be respectively electrically connected to the third solder 
ball pads 238 through a wire. 
0056 FIG. 16 is a cross-sectional view showing a stacked 
semiconductor package including the semiconductor pack 
ages 100 and 200 according to another embodiment of the 
present invention. 
0057 Referring to FIG. 16, the semiconductor package 
100 is stacked on the semiconductor package 200 with elec 
tric connections through third solder ball pads 238. There 
fore, when the semiconductor package is a memory device, 
for example, it can realize high-density as a system in package 
(SIP) with a bit modification. 
0.058 FIG. 17 is a cross-sectional view of a stacked semi 
conductor package including the semiconductor packages 
101 and 200 according to yet another embodiment of the 
present invention. 
0059 Referring to FIG. 17, the semiconductor package 
200 is stacked under the semiconductor package 101. Accord 
ingly, the stacked semiconductor package of FIG. 17 has an 
advantage of being able to efficiently dissipate heat. 



US 2009/021.2412 A1 

0060 FIGS. 18 through 22 are sequential cross-sectional 
views illustrating a method of manufacturing the semicon 
ductor package 100. 
0061 Referring to FIG. 18, first, the WLCSP-type semi 
conductor chip 104 is prepared. A portion of the bond pad 
redistribution pattern 112 uncovered by a second insulation 
layer in the semiconductor package 104 forms a plurality of 
the first solder ball pads 126 and the first bond fingers 128. In 
addition, referring to FIG. 19, the adhesive tape 106 is 
attached to the bottom of the semiconductor chip 104. There 
after, the semiconductor chip 104 is mounted into a chip 
recess of the monolayer printed circuit board 102 with the 
adhesive 106 providing attachment. A plurality of the second 
bond fingers 130 and the second solder ball pads 122 are 
individually formed along both sides of the monolayer 
printed circuit board 102. 
0062. Then, referring to FIGS. 20 and 21, the first bond 
fingers 128 are connected to the second bond fingers 130 by 
the wires 118 during a wire bonding process, and then the 
wires 118 are sealed by an encapsulant 120. Lastly, referring 
to FIG. 22, the solder balls 116 are attached to the first and 
second solder ball pads 126 and 122, respectively. 
0063. The method of manufacturing the semiconductor 
package 200 is similar to that of the semiconductor package 
100 in view of an overall packaging process despite there 
being some differences in the structures of the printed circuit 
board 202 and the semiconductor chip 204, differences a 
person of skill in the relevantart will understand. Accordingly 
further explanation thereof is omitted. 
0064. As will be appreciated, while certain particular elec 

trical connections are shown between various elements to 
form particular circuits, e.g., connections between various 
chip pads, bonding pads, solder ball pads, printed circuit 
board elements and the like, it will be understood that many 
various configurations may be obtained by variation in Such 
connections beyond those particular connections shown 
herein. Accordingly the present invention shall not be neces 
sarily limited to any particular set of electrical connections 
shown herein. 
0065 According to some embodiments of the present 
invention, a solder ball can be mounted in a fan-out structure 
through wire bonding in spite of a relatively smaller sized 
WLCSP-type semiconductor chip. Due to the use of a suffi 
ciently thick printed circuit board, the appearance of cracks 
and warp defects can be prevented and a molding process can 
be omitted. The additional use of a heat transmitter is helpful 
for dissipating heat when the semiconductor chip operates at 
high speed. In addition, an effective stacked semiconductor 
package can be realized to fabricate a system in package (SIP) 
or to enhance the degree of integration of a semiconductor 
device. 
0066 While the present invention has been particularly 
shown and described with reference to exemplary embodi 
ments thereof, it will be understood by those of ordinary skill 
in the art that various changes in form and details may be 
made therein without departing from the spirit and scope of 
the present invention as defined by the following claims. 

What is claimed is: 
1. A semiconductor package comprising: 
a first semiconductor chip including a plurality of first 

solder ball pads and a plurality of first bond fingers 
formed on a first surface; 
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a first multi-layered printed circuit board including: 
a plurality of second bond fingers and a plurality of 

second solder ball pads formed on a first surface, 
a chip recess configured to receive the semiconductor 

chip, and 
a plurality of third solder ball pads formed on a second 

Surface, 
wherein the plurality of second bond fingers and the 

plurality of second solder ball pads are distributed 
about portions of the periphery of the chip recess, 

wherein the plurality of first bond pads and the plurality 
of second bond pads correspond in position to one 
another when the semiconductor chip is located in the 
chip recess; 

a plurality of wires to connect the first bond fingers and the 
second bond fingers; 

an encapsulant to seal the plurality of wires; and 
a first plurality of solder balls attached to the first plurality 

of solder ball pads and to the plurality of second solder 
ball pads. 

2. The package of claim 1, wherein a number of each of the 
first plurality of bond fingers and the plurality of second bond 
fingers corresponds to a sum of a number of the plurality of 
first solder ball pads and the plurality of second solder ball 
pads. 

3. The package of claim 1, wherein the number of the 
plurality of third solder ball pads corresponds to a sum of the 
plurality of first solder ball pads and the plurality of second 
solder ball pads. 

4. The package of claim 1, further comprising an adhesive 
attached to the semiconductor chip and to a bottom of the chip 
CCCSS. 

5. The package of claim 1, wherein the respective positions 
of the third solder ball pads on the second surface of the 
multi-layered printed circuit board correspond to the collec 
tive positions of the plurality of first solder ball pads and the 
plurality of second solder ball pads. 

6. The package of claim 5, further comprising a second 
semiconductor chip positioned in a second multi-layered 
printed circuit board stacked on the first multi-layer printed 
circuit board, wherein solder ball pads formed on a first 
Surface of the second semiconductor chip and solderball pads 
formed on first surface of the second multi-layered printed 
circuit board are electrically connected to the third solder ball 
pads of the first multi-layered printed circuit board via a 
second plurality of solder balls, respectively. 

7. The package of claim 5, further comprising: 
a second semiconductor chip including a plurality of fourth 

solder ball pads and a plurality of fourth bond fingers 
formed on a first surface; 

a monolayer printed circuit board including: 
a plurality of fifth bond fingers corresponding to the 

plurality of fourth bond fingers, the fifth bond fingers 
formed on first surface of the monolayer printed cir 
cuit board, 

a plurality of fifth solder ball pads formed on the first 
Surface of the monolayer printed circuit board, and 

a second chip recess configured to receive the second 
semiconductor chip, 

wherein the plurality of fourth bond fingers correspond 
in position to the plurality of fifth bond fingers when 
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the second semiconductor chip is placed in the second 
chip recess; 

a second plurality of wires to connect the fourth bond 
fingers and the fifth bond fingers; 

a second encapsulant to seal the second plurality of wires; 
and 

a third plurality of solder balls attachable to the plurality of 
fourth solder ball pads and to the plurality of fifth solder 
ball pads. 
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8. The package of claim 7, further comprising an adhesive 
attachable to a second Surface of the second semiconductor 
chip. 

9. The package of claim 8, wherein the adhesive a thermal 
interface material. 

10. The package of claim 9, further comprising a heat 
transmitter attachable to the thermal interface material. 
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