
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2010/0171200 A1 

US 20100171200A1 

LEE et al. (43) Pub. Date: Jul. 8, 2010 

(54) SEMICONDUCTORCHIP PACKAGE Publication Classification 

51) Int. Cl. (75) Inventors: Tae Soo LEE, Suwon (KR); Yun ( 
Hwi PARK, Yongin (KR) HOIL 2.3/552 (2006.01) 

(52) U.S. Cl. ................. 257/659; 257/E23.114; 257/692; 
Correspondence Address: 257/778; 257/784 
MCDERMOTT WILL & EMERY LLP 
600 13TH STREET, N.W. (57) ABSTRACT 
WASHINGTON, DC 20005-3096 (US) 

A semiconductor chip package includes a main board; a 
(73) Assignee: Samsung Electro-Mechanics Co., ceramic Substrate having a cavity within which at least one 

LtD., Gyunggi-do (KR) chip is electrically mounted, the cavity being placed at a lower 
portion of the ceramic Substrate facing the main board; and a 

(21) Appl. No.: 12/727,067 conductive shielding layer provided with a predetermined 
thickness on the outside of the ceramic substrate. The ceramic 

(22) Filed: Mar. 18, 2010 Substrate includes: at least one first ground line electrically 
O O connecting the conductive shielding layer with the main 

Related U.S. Application Data board; at least one second groundline electrically connecting 
(62) Division of application No. 12/155,867, filed on Jun. the conductive shielding layer with the chip; and at least one 

11, 2008. sy- Y s signal line electrically connecting the chip with the main 
s board. Thus, manufacturing costs are lowered because of the 

(30) Foreign Application Priority Data reduced number of components being used, miniaturization 
in device design can be achieved because of the Small Volume 

Jun. 11, 2007 (KR) ........................ 10-2007-0056852 of the package, and the ground performance can be improved. 

1 OO 

129 122 12 ? 
-Qu- 120 1 13 114 222 121b 121 129b 129a d 122b 122a a. 

N N 
N 
N NNNNSNNNNNNNNNYNNANNNNNNNNNNNXNNNNNNYN 

E" Emanufact 7N 105 assass ------------------ 
2a2/7212 22222222222222% 

  

  

  



Patent Application Publication Jul. 8, 2010 Sheet 1 of 5 US 2010/0171200 A1 

15 12 ? 

NSaN 
N reme N &&&&EEEEEE&&ES N 

aaaa. .......A. 21.2%22 

PRIOR ART 

FIG. 1A 

20 

25 23 ? 

NayS N 
N 1YS 
Z212121.A.Yavala 

------ee 

al 

26 21 22 

PRIOR ART 

FIG. 1B 

  

  

    

  

  

  



Patent Application Publication Jul. 8, 2010 Sheet 2 of 5 US 2010/0171200 A1 

1 OO 

129 122 2 ? 
--- r-1- 12O 129b 129a m 113 114 122b 122a 121b 121a 

NNezza ZYY EVN 
N - Eastes N 

Zazzazza 

O5 

N 

EEEEE s 

O 111 1 110 

NY. NNNY N N N NNNN N. Y. Ya Ya NY NY NYa NY NY NNXN NYN AN 
N22 / 
N. N. . . . 

a. A. ...a 

    

    

  

  

  

  

  

  

  

  

  



Patent Application Publication Jul. 8, 2010 Sheet 3 of 5 US 2010/0171200 A1 

12O 

N 

N 

N 

N 

N 

N 
Z 

FIG. 3A 

120 

N 
SN 
NN N N 
N 

11 O 

120a 

FG. 3B 

  

  

  

    

  

  

  



Patent Application Publication Jul. 8, 2010 Sheet 4 of 5 US 2010/0171200 A1 

2OO 
221 229 fol? - as 224 ? 

222a 221 c221b22a 229b. 229a 

es É is 

fists, \ E1 Esposal. N H 

E. 

2222222222 C2422 
- - - - - - - 

T 
f 

21 24, 201 22 214a 216 210 

  

  

  

  

  

  

  

    

  

  

  

  



Patent Application Publication Jul. 8, 2010 Sheet 5 of 5 US 2010/0171200 A1 

222a 222b / 
221 a 

221 221 b 

22 C 

FIG. 5 

  



US 2010/0171200 A1 

SEMCONDUCTOR CHIP PACKAGE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the priority of Korean Patent 
Application No. 2007-56852 filed on Jun. 11, 2007, in the 
Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a semiconductor 
chip package for packaging a semiconductor chip. 
0004 2. Description of the Related Art 
0005. In the electronics market, demands for portable sys 
tems are drastically increasing. To meet such increasing 
demands, slim and lightweight components must be mounted 
in those systems. 
0006 To realize such slim and lightweight components, 
there are needs for a technique for reducing a size of indi 
vidual devices, a system-on-chip (SOC) technique for inte 
grating a plurality of individual devices into one chip, and a 
system-in-package (SIP) technique for integrating a plurality 
of devices into one package. 
0007 FIG. 1A is a cross-sectional view illustrating an 
example of a related art semiconductor chip package. Refer 
ring to FIG. 1A, a related art semiconductor chip package 10 
includes at least one chip 12 flip-chip bonded onto a substrate 
11 by using a plurality of bump balls 13, and a metal can 15 
formed of a metallic material on the substrate 11. The metal 
can 15 protects the chip 12 and a passive component from the 
external environment. Also, the metal can 15 prevents high 
frequency signals generating during chip operation from 
affecting an adjacent package, or blocks external harmful 
electromagnetic waves. 
0008 FIG. 1B is a cross-sectional view illustrating 
another example of a related art semiconductor chip package. 
Referring to FIG. 1B, a related art semiconductor chip pack 
age 20 includes at least one chip 22 wire-bonded onto a 
substrate 21 by using a plurality of metal wires 23, and a metal 
can 25 formed of a metallic material on the substrate 21. The 
metal can 25 protects the chip 22 and a passive component 24 
from the external environment. Also, the metal can 25 pre 
vents high-frequency signals generating during chip opera 
tion from affecting an adjacent package, or blocks external 
harmful electromagnetic waves. 
0009 Undescribed reference numerals 16 and 26 in FIGS. 
1A and 1B indicate main boards on which the semiconductor 
chip packages 10 and 20 are mounted, respectively. 
0010. In the related art semiconductor chip packages 10 
and 20, the passive components 14 and 24 Such as a resistor, 
a capacitor and a coil are mounted on the Substrates 11 and 21 
besides the chips 12 and 22, and the metal cans 15 and 25 are 
also mounted on the substrates 11 and 21 to shield the chips 
11 and 22 and the passive component 14 and 24 from the 
external environment. For this reason, the related art semi 
conductor chip packages 10 and 20 have limitations in that 
assembly processes of the semiconductor chips 10 and 20 are 
complicated and take long time to complete, lowering opera 
tional productivity. Also, miniaturization of the semiconduc 
tor chip packages 10 and 20 is limited because of the metal 
cans 15 and 25. 
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0011. Also, the substrates 11 and 21 must include separate 
ground lines (not shown) electrically connected with ground 
terminals of the chips 12 and 22, and separate ground lines 
(not shown) electrically connected with the metal cans 15 and 
25 mounted thereon. Hence, the substrate structure is com 
plicated, increasing manufacturing costs. 

SUMMARY OF THE INVENTION 

0012. An aspect of the present invention provides a semi 
conductor chip package, which can simplify a package manu 
facturing process, reduce the number of components to lower 
the manufacturing costs, reduce a package Volume to contrib 
ute miniaturization of a package, and improve ground perfor 
aCC. 

0013. According to an aspect of the present invention, 
there is provided a semiconductor chip package including: a 
main board; a ceramic Substrate having a cavity within which 
at least one chip is electrically mounted, the cavity being 
placed at a lower portion of the ceramic Substrate facing the 
main board; and a conductive shielding layer provided with a 
predetermined thickness on the outside of the ceramic sub 
strate, wherein the ceramic Substrate includes: at least one 
first ground line electrically connecting the conductive 
shielding layer with the main board; at least one second 
ground line electrically connecting the conductive shielding 
layer with the chip; and at least one signal line electrically 
connecting the chip with the main board. 
0014. The conductive shielding layer may cover a top 
Surface and outer side surfaces of the ceramic Substrate. 
0015 The conductive shielding layer may include bar 
shaped patterns alternately disposed on a top surface of the 
ceramic Substrate. 
0016. The conductive shielding layer may include a heli 
cal pattern on a top surface of the ceramic Substrate. 
0017. The first ground line may include a first conductive 
via penetrating the ceramic Substrate and electrically con 
necting the conductive shielding layer with a ground terminal 
of the main board. 
0018. The second ground line may include a second con 
ductive via penetrating the ceramic Substrate and electrically 
connecting the conductive shielding layer with a ground ter 
minal of the chip. 
0019. The signal line may include: an inner pattern pro 
vided in the ceramic substrate and electrically connected with 
a signal terminal of the chip; and a signal via formed in the 
ceramic Substrate and electrically connecting the inner pat 
tern with a signal terminal of the main board. 
0020. The cavity may be filled with a resin filler covering 
and protecting the chip. 
0021. The chip may be mounted to the ceramic substrate 
by flip-chip bonding. 
0022. The chip may be mounted to the ceramic substrate 
by wire-bonding. 
0023. According to another aspect of the present inven 
tion, there is provided a semiconductor chip package includ 
ing: a main board; a ceramic Substrate having a cavity within 
which at least one chip is electrically mounted, the cavity 
being placed at a lower portion of the ceramic Substrate facing 
the main board; and a shielding Substrate stacked on the 
ceramic Substrate and including a shielding layer, wherein the 
ceramic Substrate includes: at least one third ground line 
electrically connecting the shielding layer of the shielding 
substrate with the main board; at least one fourth ground line 
electrically connecting the shielding layer of the shielding 
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Substrate with the chip; and at least one signal line electrically 
connecting the chip with the main board. 
0024. The shielding layer may include: an upper conduc 

tive shielding layer provided at an upper portion of the shield 
ing Substrate; a lower conductive shielding layer provided at 
a lower portion of the shielding Substrate; and an intermediate 
conductive shielding layer disposed between the upper con 
ductive shielding layer and the lower conductive shielding 
layer. 
0025. The upper conductive shielding layer and the inter 
mediate conductive shielding layer may be connected 
through a conductive via, and the upper conductive shielding 
layer and the lower conductive shielding layer may be con 
nected through another conductive via. 
0026. The upper conductive shielding layer may cover the 
ceramic Substrate. 
0027. The upper conductive shielding layer may include 
bar-shaped patterns alternately disposed on the ceramic Sub 
Strate. 

0028. The upper conductive shielding layer may include a 
helical pattern disposed on the ceramic Substrate. 
0029. The third groundline may include a third conductive 
via penetrating the ceramic Substrate and electrically con 
necting the shielding layer with a ground terminal of the main 
board. 
0030 The fourth ground line may include a fourth con 
ductive via penetrating the ceramic Substrate and electrically 
connecting the shielding layer with a ground terminal of the 
chip. 
0031. The signal line may include: an inner pattern pro 
vided in the ceramic substrate and electrically connected with 
a signal terminal of the chip; and a signal via formed in the 
ceramic Substrate and electrically connecting the inner pat 
tern with a signal terminal of the main board. 
0032. The cavity may be filled with a resin filler covering 
and protecting the chip. 
0033. The chip may be mounted to the ceramic substrate 
by flip-chip bonding. 
0034. The chip may be mounted to the ceramic substrate 
by wire-bonding. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0035. The above and other aspects, features and other 
advantages of the present invention will be more clearly 
understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 
0036 FIGS. 1A and 1B are cross-sectional views of 
related art semiconductor chip packages, respectively illus 
trating a semiconductor chip package including a chip 
mounted by a flip-chip method, and a semiconductor chip 
package including a chip mounted by a wire-bonding 
method; 
0037 FIGS. 2A and 2B are cross-sectional views of semi 
conductor chip packages according to an embodiment of the 
present invention, respectively illustrating a semiconductor 
chip package including a chip mounted by a flip-chip method 
and a semiconductor chip package including a chip mounted 
by a wire-bonding method; 
0038 FIGS. 3A and 3B are views of conductive shielding 
layers used in the semiconductor chip packages of FIGS. 2A 
and 2B, respectively provided in the form of bar-shaped pat 
terns and a helical pattern. 
0.039 FIGS. 4A and 4B are cross-sectional views of semi 
conductor chip packages according to another embodiment of 
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the present invention, respectively illustrating a semiconduc 
tor chip package including a chip mounted by a flip-chip 
method and a semiconductor chip package including a chip 
mounted by a wire-bonding method; and 
0040 FIG. 5 is a cross-sectional view of a shielding sub 
strate used in the semiconductor chip packages of FIGS. 4A 
and 4B. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0041 Exemplary embodiments of the present invention 
will now be described in detail with reference to the accom 
panying drawings. 
0042 FIGS. 2A and 2B are cross-sectional views of semi 
conductor chip packages according to an embodiment of the 
present invention. FIG. 2A illustrates a semiconductor chip 
package in which a chip is mounted by a flip-chip method, 
and FIG. 2B illustrates a semiconductor chip package in 
which a chip is mounted by a wire-bonding method. 
0043. The semiconductor chip package 100 according to 
the embodiment of the present invention includes a main 
board 101, a ceramic substrate 110 and a conductive shielding 
layer 120. 
0044. The main board 101 is a main substrate on which the 
ceramic substrate 110 is mounted by a land grid array (LGA) 
method or a ball grid array (BGA) method using a plurality of 
solder balls as a medium, and a plurality of passive compo 
nents 105 are mounted. 
0045. The ceramic substrate 110 has a cavity 111 with a 
predetermined size, which is open at one side facing the main 
board 101. The ceramic substrate 110 may have a stack struc 
ture of ceramic sheets that are stacked forming the cavity 111 
therein. 
0046. At least one chip 112 is electrically mounted within 
the cavity 111. Referring to FIG. 2A, the chip 112 is mounted 
within the cavity 111 by a flip-chip bonding method such that 
a plurality of terminals provided on an active surface of the 
chip 112 are electrically connected with a plurality of pads 
113 provided on a closed side of the cavity 111 by using bump 
balls 114 placed on the pads 113. Referring to FIG. 2B, the 
chip 112 is mounted by a wire-bonding method such that the 
plurality of terminals provided on the active surface of the 
chip 112 are electrically connected to the plurality of pads 113 
provided on the closed side of the cavity 111 by using a 
plurality of metal wires 114a. 
0047 According to a set device employing the semicon 
ductor chip package 100, the chip 112 may be one of a 
memory chip Such as a static random access memory 
(SRAM) and a dynamic random access memory (DRAM), a 
digital integrated circuit chip, a radio frequency (RF) inte 
grated circuit chip, and a baseband chip. 
0048. The cavity 111 is filled with a resin filler 116 to 
protect the chip 112 mounted by the flip-chip bonding method 
or the wire bonding method from the external environment. 
0049. The chip 112 mounted within the cavity 111 is dis 
posed in a closed space formed between the main board 101 
and the ceramic Substrate 110, thereby minimizing signal 
propagation from the chip 112 to the outside. 
0050. The ceramic substrate 110 may be a low temperature 
co-fired ceramic (LTCC) substrate provided by an LTCC 
technique. In the LTCC technique, passive components for 
realizing a given circuit, Such as resistors, inductors, capaci 
tors, filters, baluns and couplers are realized in a plurality of 
glass-ceramic-based green sheets by using a photo patterning 
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process and a screen printing process using a highly conduc 
tive material Such as Ag and Cu, then the green sheets are 
stacked, and a stack structure thereof is co-fired below 1000 
C 

0051. Also, the conductive shielding layer 120 is a shield 
ing member of a highly conductive metal, which is provided 
with a predetermine thickness on the outside of the ceramic 
Substrate 110. 

0052. The conductive shielding layer 120 may cover the 
entire top surface and outer side Surfaces of the ceramic 
substrate 110 as illustrated in FIGS. 2A and 2B. However, the 
present invention is not limited thereto. As shown in FIGS. 3A 
and 3B, the conductive shielding layer 120 may be imple 
mented in the form of bar-shaped patterns 120a alternately 
disposed on the top surface of the ceramic substrate 110, or in 
the form of a helical pattern 120b provided on the top surface 
of the ceramic substrate 110. 

0053. The ceramic substrate 110 includes at least one first 
ground line 121 electrically connecting the conductive shield 
ing layer 120 with the main board 101. The first ground line 
121 may also be referred to as a first conductive via. The first 
ground line 121, i.e., the first conductive via, includes a first 
via hole 121a vertically penetrating the ceramic substrate 
110, and a conductive material 121b provided in the first via 
hole 121a and electrically connecting the conductive shield 
ing layer 120 with a ground terminal among a plurality of 
terminals provided on a top surface of the main board 101. 
0054 The ceramic substrate 110 includes at least one sec 
ond ground line 122 to electrically connect the conductive 
shielding layer 120 with the chip 112. The second groundline 
122 may also be referred to as a second conductive via. The 
second ground line 122, i.e., the second conductive via, 
includes a second via hole 122a vertically penetrating the 
ceramic substrate 110 corresponding to the cavity 111 within 
which the chip 112 is mounted, and a conductive material 
122b provided in the second via hole 122a and electrically 
connecting the conductive shielding layer 120 with a ground 
terminal among the plurality of terminals provided on the 
active surface of the chip 112. 
0055. The ceramic substrate 110 includes at least one sig 
nal line 129 electrically connecting the chip 112 with the main 
board 101. The signal line 129 includes an inner pattern 129a 
and a signal via 129b. The inner pattern 129a is provided in 
the ceramic substrate 110 and electrically connected with a 
signal terminal among the plurality of terminals provided on 
the active surface of the chip 112. The signal via 129b 
includes a signal via hole vertically penetrating the ceramic 
substrate 110, and a conductive material filled in the signal via 
hole and electrically connecting the inner pattern 129a with a 
signal terminal among the plurality of terminals provided on 
the main board 101. 

0056 FIGS. 4A and 4B are cross-sectional views of semi 
conductor chip packages according to another embodiment of 
the present invention. FIG. 4A illustrates a semiconductor 
chip package in which a chip is mounted by a flip-chip 
method, and FIG. 4B illustrates a semiconductor chip pack 
age in which a chip is mounted by a wire-bonding method. 
0057. A semiconductor chip package 200 according to 
another embodiment of the present invention includes a main 
board 201, a ceramic substrate 210 and a shielding substrate 
220. 
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0058 As in the embodiment of FIGS. 2A and 2B, the main 
board 201 according to the current embodiment is a main 
substrate on which the ceramic substrate 210 is mounted by a 
BGA or LGA method. 

0059. As in the embodiment of FIGS. 2A and 2B, the 
ceramic substrate 210 has a cavity 211 which has a predeter 
mined size and is open at one side facing the main board 201. 
The ceramic substrate 210 is a substrate member having a 
stack structure of ceramic sheets that are stacked forming the 
cavity 211. 
0060. At least one chip 212 is mounted within the cavity 
211. Referring to FIG. 4A, the chip 212 is mounted within the 
cavity 211 by a flip-chip bonding method such that a plurality 
of terminals provided on an active surface of the chip 212 are 
electrically connected with a plurality of pads 213 provided 
on a closed side of the cavity 211 by using bump balls 214 
placed on the pads 213. Referring to FIG. 4B, the chip 212 is 
mounted within the cavity 211 by a wire-bonding method 
such that the plurality of terminals provided on the active 
surface of the chip 212 are electrically connected with the 
plurality of pads 213 on the closed side of the cavity 211 by 
using a plurality of metal wires 214a. 
0061. The cavity 211 is filled with a resin filler 216 to 
protect the chip 212 mounted by the flip-chip bonding method 
or the wire-bonding method. 
0062. The chip 212 mounted within the cavity 211 is dis 
posed in a closed space between the main board 201 and the 
ceramic Substrate 210. Thus, signal propagation from the chip 
212 to the outside is minimized. 

0063. The shielding substrate 220 may be a substrate 
member integrally stacked on a top Surface of the ceramic 
substrate 210. 

0064. As illustrated in FIG. 5, the shielding substrate 220 
is a ceramic Substrate having a stack structure of a plurality of 
ceramic sheets and including a shielding part 221. The shield 
ing part 221 of the shielding substrate 220 includes an upper 
conductive shielding layer 221c, a lower conductive shielding 
layer 221a, and an intermediate conductive shielding layer 
221b. The upper conductive shielding layer 221c includes an 
electrode formed by printing an electrode pattern on the 
uppermost ceramic sheet, and is disposed at an upper portion 
of the shielding substrate 220. The lower conductive shield 
ing layer 221a includes an electrode formed by printing an 
electrode pattern on the lowermost ceramic sheet, and is 
disposed at a lower portion of the shielding substrate 220. The 
intermediate conductive shielding layer 221b includes an 
electrode formed by printing an electrode pattern on an inter 
mediate ceramic sheet therebetween. 

0065. The upper conductive shielding layer 221c is con 
nected with the intermediate conductive shielding layer 221b 
through at least one conductive via 222a. The upper conduc 
tive shielding layer 221c is connected with the lower conduc 
tive shielding layer 221a through another conductive via 
222b. 

0066. The upper conductive shielding layer 221c provided 
at the upper portion of the shielding substrate 220 may cover 
the entire top surface of the shielding substrate 220. However, 
the present invention is not limited thereto. Like the conduc 
tive shielding layer 120 of FIGS. 3A and 3B, the upper con 
ductive shielding layer 221c may be realized as bar-shaped 
patterns alternately disposed on the top surface of the shield 
ing Substrate 220, or as a helical pattern on the top surface of 
the shielding substrate 220. 
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0067. The ceramic substrate 210 on which the shielding 
substrate 220 is stacked includes at least one third groundline 
223 electrically connecting the shielding part 221 with the 
main board 201. The third ground line 223 may also be 
referred to as a third conductive via. The third ground line 
223, i.e., the third conductive via, includes a third via hole 
223a vertically penetrating the ceramic substrate 210 and a 
conductive material 223b provided in the third via hole 223a 
and electrically connecting a ground terminal among a plu 
rality of terminals provided on a top surface of the main board 
201 with the lower conductive shielding layer 221a of the 
shielding part 221. 
0068. The ceramic substrate 210 includes at least one 
fourth ground line 224 to electrically connect the shielding 
part 221 with the chip 212. The fourth ground line 224 may 
also be referred to as a fourth conductive via. The fourth 
ground line 224, i.e., the fourth conductive via, includes a 
fourth via hole 224a vertically penetrating the ceramic sub 
strate 212 corresponding to the cavity 211 within which the 
chip 212 is mounted, and a conductive material 224b pro 
vided in the fourth via hole 224a and electrically connecting 
the lower conductive shielding layer 221a of the shielding 
part 221 with a ground terminal among the plurality of ter 
minals provided on the active surface of the chip 212. 
0069. The ceramic substrate 210 includes at least one sig 
nal line 229 electrically connecting the chip 212 with the main 
board 201. The signal line 229 includes an inner pattern 229a 
and a signal via 229b. The inner pattern 229a is provided in 
the ceramic substrate 210 to be electrically connected with a 
signal terminal among the plurality of terminals provided on 
the active surface of the chip 212. The signal via 229b 
includes a signal via and a conductive material filling the 
signal via, and electrically connects the inner pattern 229a 
with a signal terminal of a plurality of terminal provided on 
the main board 201. 
0070 The ceramic substrate 210 and the shielding sub 
strate 220 may be a low temperature co-fired ceramic (LTCC) 
substrate provided by an LTCC technique. In the LTCC tech 
nique, passive components for realizing a given circuit. Such 
as resistors, inductors, capacitors, filters, baluns and couplers 
are realized in a plurality of glass-ceramic-based green sheets 
by using a photo patterning process and a screen printing 
process using a highly conductive material Such as Ag and Cu, 
then the green sheets are stacked, and a stack structure thereof 
is co-fired below 1000° C. 
0071. Accordingly, the passive components to be mounted 
on the main board 101, Such as the capacitors, the resistors 
and the inductors, can be mounted in the form of patterns in 
the ceramic substrate 210 and the shielding substrate 220. 
0072 Electromagnetic signals are generated from the 
chips 112 and 212 provided in the semiconductor chip pack 
ages 100 and 200. However, according to the embodiment of 
FIGS. 2A and 2B, the electromagnetic signals are transmitted 
to the ground terminal of the main board 101 through the first 
and second ground lines 121 and 122 provided in the ceramic 
substrate 110. Also, according to the embodiment of FIGS. 
4A and 4B, the electromagnetic signals are transmitted to the 
ground terminal of the main board 201 through the third and 
fourth ground lines 223 and 224 provided in the ceramic 
substrate 210 according to the embodiment of FIGS. 4A and 
4B. 

0073. The chip 112 of FIGS. 2A and 2B is disposed in a 
closed space between the ceramic substrate 110 and the main 
board 101, and the chip 212 of FIGS. 4A and 4B is also 
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disposed in a closed space between the ceramic substrate 210 
and the main board 201, thereby minimizing the influence of 
harmful electromagnetic waves to adjacent electronic com 
ponents. 
0074 Accordingly, the harmful electromagnetic signals 
generated from the chips 112 and 212 are prevented from 
undesirably affecting other adjacent electronic components 
and thus causing deterioration of a circuit function and defec 
tive operations of a device. 
(0075. According to the embodiment of FIGS. 2A and 2B, 
harmful electromagnetic signals generated from the outside 
are transmitted into the ground terminal of the main boards 
101 through the conductive shielding layer 120 provided on 
the ceramic substrate 110, and the first ground line 121 pro 
vided in the ceramic substrate 110. According to the embodi 
ment of the FIGS. 4A and 4B, the harmful electromagnetic 
signals generated from the outside are transmitted to the 
ground terminal of the main board 201 through the shielding 
part 221 on the ceramic substrate 210, and the third ground 
line 223 in the ceramic substrate 210. 

0076. Therefore, the external harmful electromagnetic 
signals are prevented from undesirably affecting the chips 
112 and 212 respectively mounted within the cavities 111 and 
221 of the packages 100 and 200 and thus causing deteriora 
tion of circuit functions and defective operations of a device. 
(0077. According to the embodiment of FIGS. 2A and 2b, 
when the ceramic substrate 110 on which the conductive 
shielding layer 120 is provided is electrically mounted on the 
main board 101, the conductive shielding layer 120 conve 
niently forms a circuit with the ground terminal of the main 
board 101. Likewise, according to the embodiment of FIGS. 
4A and 4B, when the ceramic substrate 210 on which the 
shielding substrate 220 is stacked is electrically mounted on 
the main board 201, the shielding substrate 220 conveniently 
forms a circuit with the ground terminal of the main board 
201. 

0078. According to the present invention, a chip is dis 
posed within a cavity of a ceramic Substrate mounted on a 
main board. Then, a conductive shielding layer is provided on 
the outside of the ceramic Substrate, or a shielding Substrate is 
integrally stacked on the ceramic Substrate. Also, first and 
second ground lines electrically connected with the main 
board are provided in the ceramic Substrate. Accordingly, 
electromagnetic signals generated during chip operation are 
prevented from undesirably affecting adjacent electronic 
components, or external harmful electromagnetic waves are 
blocked. Thus, defective operations of a device can be pre 
vented, reliability of the package can be improved, and stable 
electrical characteristics can be achieved. 
0079 A package manufacturing process is simplified by 
conveniently performing the following processes: a process 
of mounting a metal can for chip protection on the ceramic 
Substrate, a shielding process for protecting the chip from the 
external environment without using the metal can, and a 
ground process of connecting the chip with the ground termi 
nal of the main board. Also, manufacturing costs are lowered 
because of the reduced number of components being used, 
miniaturization in device design can be achieved because of 
the Small Volume of the package, and the ground performance 
can be improved. 
0080 While the present invention has been shown and 
described in connection with the exemplary embodiments, it 
will be apparent to those skilled in the art that modifications 
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and variations can be made without departing from the spirit 
and Scope of the invention as defined by the appended claims. 

1-9. (canceled) 
10. A semiconductor chip package comprising: 
a main board; 
a ceramic Substrate having a cavity within which at least 

one chip is electrically mounted, the cavity being placed 
at a lower portion of the ceramic Substrate facing the 
main board; and 

a conductive shielding layer provided with a predeter 
mined thickness on the outside of the ceramic Substrate, 

wherein the ceramic Substrate comprises: 
at least one first ground line electrically connecting the 

conductive shielding layer with the main board; 
at least one second ground line electrically connecting the 

conductive shielding layer with the chip; and 
at least one signal line electrically connecting the chip with 

the main board, 
wherein the chip is mounted to the ceramic substrate by 

wire-bonding. 
11. A semiconductor chip package comprising: 
a main board; 
a ceramic Substrate having a cavity within which at least 

one chip is electrically mounted, the cavity being placed 
at a lower portion of the ceramic Substrate facing the 
main board; and 

a shielding Substrate stacked on the ceramic Substrate and 
comprising a shielding layer, 

wherein the ceramic substrate comprises: 
at least one third ground line electrically connecting the 

shielding layer of the shielding substrate with the main 
board; 

at least one fourth ground line electrically connecting the 
shielding layer of the shielding substrate with the chip; 
and 

at least one signal line electrically connecting the chip with 
the main board. 

12. The semiconductor chip package of claim 11, wherein 
the shielding layer comprises: 

an upper conductive shielding layer provided at an upper 
portion of the shielding substrate; 

a lower conductive shielding layer provided at a lower 
portion of the shielding Substrate; and 
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an intermediate conductive shielding layer disposed 
between the upper conductive shielding layer and the 
lower conductive shielding layer. 

13. The semiconductor chip package of claim 12, wherein 
the upper conductive shielding layer and the intermediate 
conductive shielding layer are connected through a conduc 
tive via, and the upper conductive shielding layer and the 
lower conductive shielding layer are connected through 
another conductive via. 

14. The semiconductor chip package of claim 12, wherein 
the upper conductive shielding layer covers the ceramic Sub 
Strate. 

15. The semiconductor chip package of claim 12, wherein 
the upper conductive shielding layer comprises bar-shaped 
patterns alternately disposed on the ceramic Substrate. 

16. The semiconductor chip package of claim 12, wherein 
the upper conductive shielding layer comprises a helical pat 
tern disposed on the ceramic Substrate. 

17. The semiconductor chip package of claim 11, wherein 
the third ground line comprises a third conductive via pen 
etrating the ceramic Substrate and electrically connecting the 
shielding layer with a ground terminal of the main board. 

18. The semiconductor chip package of claim 11, wherein 
the fourth ground line comprises a fourth conductive via 
penetrating the ceramic Substrate and electrically connecting 
the shielding layer with a ground terminal of the chip. 

19. The semiconductor chip package of claim 11, wherein 
the signal line comprises: 

an inner pattern provided in the ceramic Substrate and 
electrically connected with a signal terminal of the chip: 
and 

a signal via provided in the ceramic Substrate and electri 
cally connecting the inner pattern with a signal terminal 
of the main board. 

20. The semiconductor chip package of claim 11, wherein 
the cavity is filled with a resin filler covering and protecting 
the chip. 

21. The semiconductor chip package of claim 11, wherein 
the chip is mounted to the ceramic substrate by flip-chip 
bonding. 

22. The semiconductor chip package of claim 11, wherein 
the chip is mounted to the ceramic Substrate by wire-bonding. 
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