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SEMICONDUCTOR DEVICE PACKAGE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of, and claims prior 
ity to, US. patent application Ser. No. l0/944,l98, ?led Sep. 
20, 2004, the contents of Which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] This invention relates to semiconductor device 
packages, and more speci?cally to semiconductor device 
packages Which are shielded to protect against electromag 
netic interference (EMI). 
[0004] 2. Description of the Related Art 
[0005] Semiconductor device packages typically have 
electrical circuitry implemented on a circuit substrate, such as 
a printed circuit board or a ceramic substrate. The perfor 
mance of the circuitry may be adversely affected by electro 
magnetic interference (EMI). Electromagnetic interference 
(EMI) is the generation of undesired electrical signals, or 
noise, in electronic system circuitry due to the unintentional 
coupling of impinging electromagnetic ?eld energy. 
[0006] The coupling of signal energy from an active signal 
net onto another signal net is referred to as crosstalk. 
Crosstalk is Within-system EMI, as opposed to EMI from a 
distant source. Crosstalk is proportional to the length of the 
net parallelism and the characteristic impedance level, and 
inversely proportional to the spacing betWeen signal nets. 
[0007] Electronic systems are becoming smaller, and the 
density of electrical components in these systems is increas 
ing. As a result, the dimensions of the average circuit element 
is decreasing, favoring the radiation of higher and higher 
frequency signals. At the same time, the operating frequency 
of these electrical systems is increasing, further favoring the 
incidence of high frequency EMI. EMI can come from elec 
trical systems distant from a sensitive receiving circuit, or the 
source of the noise can come from a circuit Within the same 

system (crosstalk or near source radiated emission coupling). 
The additive effect of all these sources of noise is to degrade 
the performance, or to induce errors in sensitive systems. 

SUMMARY OF THE INVENTION 

[0008] It is therefore an object of the present invention to 
provide semiconductor device packages Which are shielded to 
protect against electromagnetic interference (EMI). 
[0009] To achieve the above listed and other objects, a 
semiconductor device package having features of the present 
invention generally includes a semiconductor device 
mounted to a substrate, a Wall erected around the semicon 
ductor device With a height taller than the height of the semi 
conductor device, at least one metal member provided in the 
Wall or against the Wall; and a lid secured to the metal mem 
ber. Note that the metal member and the lid enclose substan 
tially the semiconductor device for providing electromag 
netic interference shielding. Preferably, the Wall is integrally 
formed With the substrate. 
[0010] In accordance With the present invention, there is 
provided another semiconductor device package includes a 
semiconductor device mounted to a substrate having at least 
one metal member provided therein and a metal cover secured 
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to the metal member thereby enclosing substantially the 
semiconductor device for providing electromagnetic interfer 
ence shielding. 
[0011] In accordance With the present invention, there is 
provided another semiconductor device package includes a 
semiconductor device mounted to a substrate and a metal 
cover secured to the substrate for providing electromagnetic 
interference shielding. Speci?cally, the metal cover has a base 
portion and a side Wall extending from the base portion, and 
the siZe of the side Wall is slightly larger than the siZe of a top 
portion of the substrate to enable the top portion of the sub 
strate to be received Within the metal cover. The side Wall of 
the metal cover abuts the bottom portion of the substrate When 
the top portion of the substrate is received Within the metal 
cover. 

[0012] In accordance With the present invention, the lid 
may be a metal plate or a ?lm With a conductive coating 
thereon. The metal member may be a metal ring or four metal 
bars arranged around the semiconductor device. Preferably, 
the metal member is connected to ground potential. The sub 
strate may be an organic substrate or a ceramic substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] These and other features, aspects, and advantages of 
the present invention Will be more fully understood by read 
ing the folloWing detailed description of the preferred 
embodiment, With reference made to the accompanying 
draWings as folloWs: 
[0014] FIG. 1 is a cross sectional vieW of a semiconductor 
device package according to one embodiment of the present 
invention; 
[0015] FIG. 2 is a cross sectional vieW of a semiconductor 
device package according to another embodiment of the 
present invention; 
[0016] FIG. 3 is a cross sectional vieW of a semiconductor 
device package according to another embodiment of the 
present invention; 
[0017] FIG. 4 is a cross sectional vieW of a semiconductor 
device package according to another embodiment of the 
present invention; 
[0018] FIG. 5 is a cross sectional vieW of a semiconductor 
device package according to another embodiment of the 
present invention; 
[0019] FIG. 6 is a cross sectional vieW of a semiconductor 
device package according to another embodiment of the 
present invention; 
[0020] FIG. 7 is a top plan vieW of a semiconductor device 
package shoWing a metal ring and a semiconductor device 
provided in the metal ring according to one embodiment of 
the present invention; 
[0021] FIG. 8 is a top plan vieW of a semiconductor device 
package shoWing four metal bars arranged around a semicon 
ductor device according to another embodiment of the present 
invention; and 
[0022] FIG. 9 is a cross sectional vieW of a semiconductor 
device package according to another embodiment of the 
present invention 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0023] FIG. 1 illustrates a semiconductor device package 
100 according to one embodiment of the present invention. 
The package 100 includes a semiconductor device 110 
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attached to a substrate 120 by means of a conductive adhesive 

(not shown) such as a silver-?lled epoxy or a non-conductive 
adhesive (not shoWn). As shoWn, the semiconductor device 
110 is connected to the substrate 120 by a plurality of bonding 
Wires 112 Which act as electrical input/output (l/O) connec 
tions to conductive traces or pads (not shoWn) of the substrate 
120. Alternatively, the semiconductor device 110 may be 
connected to the substrate 120 by a plurality of solder balls. 
The solder balls may be formed on an active surface of the 
semiconductor device 110 using one of any knoWn bumping 
procedures. 
[0024] Referring to FIG. 1, the package 100 is provided 
With a Wall 130 erected from the periphery of the substrate 
120 With a height taller than the height of the semiconductor 
device 110. Note that a metal member 140 is provided in the 
Wall 130, and a lid such as a metal plate 150 siZed and 
dimensioned to engage the Wall 130, preferably Without 
extending thereover. Alternatively, the lid may be a ?lm With 
a conductive coating thereon. The metal plate 150 is suitably 
bonded to the Wall 130 to hermetically close the semiconduc 
tor device 110 therein. In this Way, the semiconductor device 
110 is EMI shielded by the metal member 140 and the metal 
plate 150. The metal plate 150 may be secured to the metal 
member 140 by a soldering interface (e.g., AuiSn solder), a 
conductive adhesive interface, or resistance Welding. Both 
the metal member 140 and the metal plate 150 may be con 
structed from silver or copper to effectively reduce the 
amount of radiation Which can penetrate therethrough 
thereby reducing the total dose radiation received at the semi 
conductor device 110 to a level less than the total dose toler 
ance of the semiconductor device 110. Preferably, the upper 
surface of the metal plate 150 has a solder layer 152 (or a 
black-oxidation layer) formed thereon for mark ability. 
[0025] The substrate 120 may be an organic substrate 
formed from a core layer made of ?berglass reinforced BT 
(bismaleimide-triaZine) resin or FR-4 ?berglas reinforced 
epoxy resin. Alternatively, the substrate 120 may be a multi 
layer ceramic substrate. Preferably, the substrate 120 and the 
Wall 130 are integrally formed by a LTCC (LoW Temperature 
Co?red Ceramic) manufacturing process. 
[0026] Alternatively, as shoWn in FIG. 2, the metal member 
140 may extend from the Wall 130 into the substrate 120 for 
providing better EMI shielding. 
[0027] FIG. 3 illustrates a semiconductor device package 
200 according to another embodiment of the present inven 
tion. The package 200 includes a semiconductor device 110 
attached to and electrically coupled to a substrate 122. As 
shoWn, the metal member 140 is provided in the substrate 
122, and the package 120 is provided With a metal cover 210 
secured to the metal member 140 thereby enclosing substan 
tially the semiconductor device 110 for providing electro 
magnetic interference shielding. Preferably, the upper surface 
of the metal cover 210 has a solder layer 212 (or a black 
oxidation layer) formed thereon for mark ability. The metal 
cover 210 may be secured to the metal member 140 by a 
soldering interface (e.g., AuiSn solder), a conductive adhe 
sive interface, or resistance Welding. Both the metal member 
140 and the metal cover 210 may be constructed from silver 
or copper to effectively reduce the amount of radiation Which 
can penetrate therethrough thereby reducing the total dose 
radiation received at the semiconductor device 110 to a level 
less than the total dose tolerance of the semiconductor device 
110. 
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[0028] Alternatively, as shoWn in FIG. 4, the metal member 
140 may extend from an upper surface 12211 to a loWer surface 
122!) of the substrate 122 for providing better EMI shielding. 
[0029] FIG. 5 illustrates a semiconductor device package 
400 according to another embodiment of the present inven 
tion. The package 400 is substantially identical to the package 
100 shoWn in FIG. 1 except that the metal member 140 is not 
provided in the Wall 130 but provided against the inner sur 
face of the Wall 130. Alternatively, as shoWn in FIG. 6, the 
metal member 140 may extend from the Wall 130 into the 
substrate 120 for providing better EMI shielding. 
[0030] Preferably, the metal member 140 shoWn in FIGS. 
1-6 is connected to ground potential. Speci?cally, the metal 
member 140 may be connected to one independent grounding 
portion (not shoWn) provided in the substrate 120 or the 
substrate 122 by a dedicated vertical terminal such as via 
120a (see FIG. 1, FIG. 3 and FIG. 5). The grounding portion 
may be distributed in the substrate 120 or the substrate 122 in 
any available location, and are electrically joined to an elec 
trical ground of an external printed circuit (PC) main board 
(not shoWn) for supplying ground potential. In the embodi 
ments shoWn in FIG. 2, FIG. 4 and FIG. 6, the metal member 
140 may be directly connected to one independent grounding 
portion (not shoWn) provided in the substrate 120 or the 
substrate 122. 
[0031] Note that the metal member 140 shoWn in FIGS. 1-6 
may be a metal ring 14011 shoWn in FIG. 7 or metal bars 140!) 
arranged around the semiconductor device 110 as shoWn in 
FIG. 8. 

[0032] FIG. 9 illustrates a semiconductor device package 
300 according to another embodiment of the present inven 
tion. The package 300 includes a semiconductor device 110 
mounted to a substrate 310 and a metal cover 320 secured to 
the substrate 310 for providing electromagnetic interference 
shielding. Speci?cally, the substrate 310 includes a top por 
tion 312 and a bottom portion 314, Wherein the siZe of the 
bottom portion 314 is larger than the siZe of the top portion 
312. The metal cover 320 has a base portion 320a and a side 
Wall 3201) extending from the base portion 320a, and the siZe 
of the side Wall 3201) is slightly larger than the siZe of the 
upper portion 31011 of the substrate 310 to enable the upper 
portion 31011 to be received Within the metal cover 320. The 
side Wall 3201) of the metal cover 320 abuts the bottom portion 
314 of the substrate 310 When the top portion 312 of the 
substrate 310 is received Within the metal cover 320. Prefer 
ably, the metal cover 320 may be connected to one indepen 
dent grounding portion (not shoWn) provided in the substrate 
310 by a dedicated vertical terminal provided in the bottom 
portion 314 of the substrate 310 or a dedicated conductive 
trace extending on the bottom portion 3 14 of the substrate 3 10 
(not shoWn in FIG. 7). The metal cover 320 may be secured to 
the dedicated vertical terminal or the dedicated conductive 
trace by a soldering interface (e. g., AuiSn solder) 31411. The 
soldering interface 314a may be replaced by a conductive 
adhesive interface. The grounding portion may be distributed 
in the substrate 310 in any available location, and are electri 
cally joined to an electrical ground of an external printed 
circuit (PC) main board (not shoWn) for supplying ground 
potential. 
[0033] Although the invention has been explained in rela 
tion to its preferred embodiments, it is to be understood that 
many other possible modi?cations and variations can be 
made Without departing from the spirit and scope of the 
invention as hereinafter claimed. 
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What is claimed is: 
1. A semiconductor device package comprising: 
a substrate; a semiconductor device mounted to the sub 

strate and electrically coupled to the substrate; 
at least one metal member provided in the substrate; and 
a metal cover secured to the metal member thereby enclos 

ing substantially the semiconductor device for providing 
electromagnetic interference shielding. 

2. The semiconductor device package as claimed in claim 
1, Wherein the metal member extends from an upper surface 
to a loWer surface of the substrate. 

3. The semiconductor device package as claimed in claim 
1, Wherein the metal member is connected to ground poten 
tial. 

4. The semiconductor device package as claimed in claim 
1, Wherein the metal member is a metal ring. 

5. The semiconductor device package as claimed in claim 
1, Wherein the metal member comprises a plurality of metal 
bars arranged around the semiconductor device. 

6. The semiconductor device package as claimed in claim 
1, Wherein the substrate is an organic substrate or a ceramic 
substrate. 

7. The semiconductor device package as claimed in claim 
1, the metal cover is secured to the metal member by a sol 
dering interface. 
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8. The semiconductor device package as claimed in claim 
1, Wherein the metal cover has a top portion and a side Wall 
extending from the top portion, and the top portion of the 
metal cover comprises a solder layer or a black-oxidation 
layer formed thereon. 

9. A semiconductor device package comprising: 
a substrate having a top portion and a bottom portion; and 
a semiconductor device mounted to the top portion of the 

substrate and electrically coupled to the substrate; and 
a metal cover having a base portion and a side Wall extend 

ing from the base portion, the metal cover being secured 
to the substrate for providing electromagnetic interfer 
ence shielding, 

Wherein the siZe of the side Wall is slightly larger than the 
siZe of the top portion of the substrate to enable the top 
portion of the substrate to be received Within the metal 
cover, and the side Wall of the metal cover abuts the 
bottom portion of the substrate When the top portion of 
the substrate is received Within the metal cover. 

10. The semiconductor device package as claimed in claim 
9, Wherein the substrate is an organic substrate or a ceramic 
substrate. 

11. The semiconductor device package as claimed in claim 
9, further comprising a solder layer or a black-oxidation layer 
formed on the base portion of the metal cover. 

* * * * * 


