
(19) United States 
US 20080174013A1 

(12) Patent Application Publication (10) Pub. No.: US 2008/0174013 A1 
YANG et al. (43) Pub. Date: Jul. 24, 2008 

(54) SEMICONDUCTOR DEVICE PACKAGE AND Publication Classi?cation 
MANUFACTURING METHOD THEREOF 

(51) Int. Cl. 
(76) Inventors: Jun Young YANG, Kaohsiung H 01L 23/48 (2006.01) 

(TW); You Ock JOO, Kaohsiung 
(TW); Dong Pil JUNG, Kaohsiung 
(TW) (52) U.S. Cl. ...................................................... .. 257/737 

Correspondence Address: 
gellgsgjr, Olds & Lowe, PLLC (57) ABSTRACT 

FAIRFAX, VA 22038-1364 A semiconductor device package includes a semiconductor 
_ device mounted and electrically coupled to a substrate a 

21 A l. N .. 12/038 621 ’ 
( ) pp 0 ’ package body encapsulating the semiconductor device 
(22) Filed: Feb. 27, 2008 against a portion of an upper of the substrate; and an electro 

. . magnetic interference shielding layer formed over the pack 
Related U's' Apphcatlon Data age body and substantially enclosing the semiconductor 

(62) Division of app1icati0nN0_ 11 /028,670’ ?led on Jan 5, device. The present invention further provides methods for 
2005. 

‘I70 

150 

manufacturing the semiconductor device package. 

120 130 

' 40 

'''/160 
/ 

"K; 

112 



Patent Application Publication Jul. 24, 2008 Sheet 1 0f 6 US 2008/0174013 A1 

2 .QE N: . 2: V : HY WFWQQEZ 
m: .02 cwwwi ,J/o: 

8% am? o2 GNP o2 
-Ekm @ if? 

o: $ J 

om? om? om? N: ow? a 

/ J A T 

V\ \ éZEé/WUQEEZEIYEFHQ/ . ,J at 

. oE.\ w ‘low? 02 OS 2: 



A is; svm A 
M ii; iii gi?wékmué \V 

i w 6% 

W om? com 



Patent Application Publication Jul. 24, 2008 Sheet 3 0f 6 US 2008/0174013 A1 

mm .02 
N: 2: J a 

iii 
\\\\\\\\ \\ \\\\\\\\\ \\ -\\\\\ \\\\|>\ 



Patent Application Publication Jul. 24, 2008 Sheet 4 0f 6 US 2008/0174013 A1 

J 8; 

\ \ \ \ V \ \\ 

\ F: E \ E E_ F: E \ F: 

N 6 Q \ 6 Q \ 6 Q “ WE f0; 

\ \ \\\\\\\\ \\\\\\ \ \\\\\ \\\\\\\ \\ \‘\\\ \\\v\\\/\\\\ 

2‘; J (8; 
9a 

N P/N m? .UE 
WEE/E 5i / om? 0N? 0mm 

gig ii; 4% .02 SN d 

J r 

gig gig i w i 
of ON? % SN 



Patent Application Publication Jul. 24, 2008 Sheet 5 0f 6 US 2008/0174013 A1 



Patent Application Publication Jul. 24, 2008 Sheet 6 0f 6 US 2008/0174013 A1 

9:: 



US 2008/0174013 A1 

SEMICONDUCTOR DEVICE PACKAGE AND 
MANUFACTURING METHOD THEREOF 

[0001] This application is a divisional of US. patent appli 
cation Ser. No. 11/028,670 Which Was ?led on Jan. 5, 2005, 
and Which is herein incorporated 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 and electrically coupled to a substrate, a package 
body encapsulating the semiconductor device against a por 
tion of an upper surface of the substrate; and an electromag 
netic interference shielding layer formed over the package 
body and substantially enclosing the semiconductor device. 
Preferably, the electromagnetic interference shielding layer is 
connected to ground potential, e. g., a ground trace extending 
on the upper surface of the substrate. 

[0010] According to one aspect of the invention, the elec 
tromagnetic interference shielding layer may be a housing of 
electrically conductive thermoplastic or thermosetting com 
pound Which comprises a thermoplastic or thermosetting 
matrix and a plurality of conductive ?llers compounded 
thereWith. The housing may be securely attached to the pack 
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age body via an adhesive layer or directly mounted on the 
package body by an enforced inserting method such that the 
housing ?ts tightly against and is in contact With the package 
body. 
[0011] According to another aspect of the invention, the 
electromagnetic interference shielding layer may be a layer of 
conductive paint or an electroless plated metal layer in con 
tact With the package body. 

[0012] According to another aspect of the invention, the 
electromagnetic interference shielding layer may be a metal 
cover securely attached to the package body via an adhesive 
layer. 
[0013] The present invention further provides a method for 
manufacturing the semiconductor device package mentioned 
above. The method includes the folloWing steps: (a) attaching 
a plurality of semiconductor devices onto a substrate strip 
including a plurality of substrate each having at least one 
ground trace extending on an upper surface of the substrate; 
(b) electrically coupling the semiconductor devices to the 
substrate strip; (c) encapsulating the semiconductor devices 
against an upper surface of the substrate strip to form a plu 
rality of package bodies each encapsulating one of the semi 
conductor devices on the substrate strip Wherein each of the 
ground traces is positioned betWeen tWo adjacent package 
bodies; and (d) providing an electromagnetic interference 
shielding layer over each of the package bodies such that the 
electromagnetic interference shielding layer is connected to 
the ground trace. 

[0014] The present invention further provides another 
method for manufacturing the semiconductor device package 
mentioned above. The method includes the folloWing steps: 
(a) electrically coupling the semiconductor devices to the 
substrate strip; (b) encapsulating the semiconductor devices 
against an upper surface of the substrate strip to form a 
molded product; (c) conducting a singulation step to separate 
the molded product into a plurality of individual molded 
units; and (d) providing an electromagnetic interference 
shielding layer over each of the molded units. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 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: 

[0016] FIG. 1A to 1C illustrate in cross-section major steps 
of fabrication of a semiconductor device package according 
to one embodiment of the present invention; 

[0017] FIG. 2A to 2C illustrate in cross-section major steps 
of fabrication of a semiconductor device package according 
to another embodiment of the present invention; 
[0018] FIG. 3A and FIG. 3B illustrate in cross-section 
major steps of fabrication of a semiconductor device package 
according to another embodiment of the present invention; 
[0019] FIG. 4A to 4C illustrate in cross-section major steps 
of fabrication of a semiconductor device package according 
to another embodiment of the present invention; 
[0020] FIG. 5A and FIG. 5B illustrate in cross-section 
major steps of fabrication of a semiconductor device package 
according to another embodiment of the present invention; 
and 



US 2008/0174013 A1 

[0021] FIG. 6A to 6C illustrate in cross-section major steps 
of fabrication of a semiconductor device package according 
to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0022] FIG. 1A to FIG. 1C illustrate a process for making a 
semiconductor device package according to one embodiment 
of the present invention. 
[0023] FIG. 1A shoWs four molded products 100 (only one 
is denoted in FIG. 1A) provided on a substrate strip 110. The 
substrate strip 110 comprises a plurality of substrates 112 
(only one is denoted in FIG. 1A). Though only four substrates 
112 are shoWn in FIG. 1A, a substrate strip for use With the 
invention can include any numbers of substrates that is com 
patible With the manufacturing equipment, e. g., mold, being 
used. Each of the molded product 100 includes at least one 
semiconductor device 120 attached to a substrate 112 by 
means of a conductive adhesive (not shoWn) such as a silver 
?lled epoxy or a non-conductive adhesive (not shoWn). The 
semiconductor device 120 is connected to the substrate 112 
by a plurality of bonding Wires 130 Which act as electrical 
input/output (I/O) connections to a ?rst set of contacts (not 
shoWn), e.g., conductive traces orpads, provided on the upper 
surface of the substrate 112. Alternatively, the semiconductor 
device 120 may be connected to the substrate 112 by a plu 
rality of solder balls. The solder balls may be formed on an 
active surface of the semiconductor device 120 using one of 
any knoWn bumping procedures. The upper surface of the 
substrate 112 is also provided With a second set of contacts 
(not shoWn) for electrical coupling to SMT devices 140. For 
making electrical connection to an outside printed circuit 
board, the loWer surface of the substrate is provided With a 
third set of contacts (not shoWn) Which are electrically inter 
connected to the ?rst set of contacts and the second set of 
contacts, and, usually, a plurality of solder balls (not shoWn) 
are mounted on the third set of contacts of the substrate 112. 
The substrate strip 110 may be formed from a core layer made 
of ?berglass reinforced BT (bismaleimide-triaZine) resin or 
FR-4 ?berglass reinforced epoxy resin thereby increasing the 
mechanical strength of the substrate strip 110. 
[0024] As shoWn in FIG. 1A, each of the semiconductor 
devices 120 is encapsulated against the upper surface of the 
substrate strip 110 to form the aforementioned molded prod 
ucts 100. After encapsulating, each of the semiconductor 
devices 120 is encapsulated in a package body 150. Thereaf 
ter, a singulation step is conducted to separate the assembly 
shoWn in FIG. 1A into individual semi?nished products (see 
FIG. 1B). 
[0025] Thereafter, a housing 160 of electrically conductive 
thermoplastic or thermosetting compound is disposed on the 
package body 150 to reduce the amount of radiation Which 
can penetrate therethrough thereby reducing the total dose 
radiation received at the semiconductor device 120 to a level 
less than the total dose tolerance of the semiconductor device 
120. Speci?cally, the electrically conductive thermoplastic or 
thermosetting compound may comprise a thermoplastic or 
thermosetting matrix and a plurality of conductive ?llers 
compounded thereWith. Suitable conductive ?llers for use 
With the present invention include stainless steel ?bers, cop 
per ?bers, metal poWders/particulates, nickel-coated graphite 
(NCG Fiber), and metal coated substrates (non-?ber) such as 
nickel-graphite poWder, nickel-mica, or silver-glass beads. 
The thermoplastic matrix may be formed from thermoplastic 
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resins such as PP, PE, PS, ABS, EVA and PVC. Note that the 
housing according to the present invention can be obtained in 
such a manner that the aforementioned conductive compound 
is pre-molded in a shape conform to the contour of the pack 
age body 150. The housing 160 may be securely attached to 
the package body 150 via an adhesive layer (not shoWn), 
preferably a conductive adhesive layer Which may be formed 
by dipping or dispensing method. 
[0026] Alternatively, the housing 160 may be directly 
mounted on the package body 150 by an enforced inserting 
method such that the housing 160 ?ts tightly against the 
package body 150 for securing the housing 160 in place. In 
this embodiment, the housing 160 is in contact With the pack 
age body 150 and no adhesive layer is provided therebetWeen. 
[0027] Preferably, the housing 160 is connected to ground 
potential. Speci?cally, the housing 160 may be secured to a 
ground trace 170 extending on the upper surface of the sub 
strate 112 by the conductive adhesive layer mentioned above. 
The ground trace 170 is connected to one independent 
grounding portion (not shoWn) provided in the substrate 112 
by a dedicated vertical terminal such as via 180. The ground 
ing portion may be distributed in the substrate 112 in any 
available location, and are electrically joined to an electrical 
ground of an external printed circuit (PC) main board (not 
shoWn) for supplying ground potential. 
[0028] The substrate strip for use With the present invention 
may has a solder resist (not shoWn) formed thereon and the 
solder resist has openings formed corresponding to the afore 
mentioned contacts and the ground trace 170 such that the 
contacts or ground trace 170 are exposed from the solder 
resist. 

[0029] FIG. 2A to FIG. 2C illustrate a process for making a 
semiconductor device package according to another embodi 
ment of the present invention. 

[0030] After the semiconductor devices 120 and the SMT 
devices 140 are respectively mounted to the substrates 212 
and a regular Wire-bonding process is performed to make 
interconnections betWeen the devices 120 and the substrates 
212, all of the semiconductor devices 120 and the SMT 
devices 140 are encapsulated against the upper surface of a 
substrate strip 210 to form a molded product 200 (see FIG. 
2A). After encapsulating, all of the semiconductor devices 
120 including and the SMT devices 140 are encapsulated in a 
package body 250. Usually, a MAP (mold array package) 
molding process is used to accomplish this encapsulation. 
Thereafter, post-mold curing and singulation steps Were con 
ducted to obtain an individual molded unit as shoWn in FIG. 
2B. In the singulation process, a resin-bond saW blade is used 
to cut the molded product 200 shoWn in FIG. 2A into indi 
vidual molded units along predetermined dicing lines (e.g., 
dashed lines shoWn in FIG. 2A). 
[0031] Thereafter, a housing 260 of electrically conductive 
thermoplastic or thermosetting compound is disposed on the 
package body 250 for providing EMI shielding. Speci?cally, 
the housing 260 is formed in such a manner that the afore 
mentioned conductive compound is pre-molded in a shape 
conform to the contour of the molded unit shoWn in FIG. 2B. 
As shoWn in FIG. 2C, the housing 260 has a main body 260a 
and a side Wall 2601) extending from the main body 260a, and 
the bottom of the side Wall 2601) is ?ush With the loWer surface 
of the substrate 212. The housing 260 may be securely 
attached to the molded unit shoWn in FIG. 2B via an adhesive 
layer (not shoWn), preferably a conductive adhesive layer. 
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[0032] Alternatively, the housing 260 may be directly 
mounted on the molded unit shown in FIG. 2B by an enforced 
inserting method such that the housing 260 ?ts tightly against 
the molded unit shoWn in FIG. 2B for securing the housing 
260 in place. In this embodiment, the housing 260 is in con 
tact With the package body 150 and no adhesive layer is 
provided therebetWeen. 
[0033] Preferably, the housing 260 is connected to ground 
potential. Speci?cally, the housing 260 may be connected to 
one independent grounding portion (not shoWn) provided in 
the substrate 212. The grounding portion may be distributed 
in the substrate 212 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. Alternatively, the bottom of the side Wall 2601) of 
the housing 260 may be directly connected to an electrical 
ground of an external printed circuit (PC) main board (not 
shoWn). 
[0034] FIG. 3A and FIG. 3B illustrate a process for making 
a semiconductor device package according to another 
embodiment of the present invention. Referring to FIG. 3A, a 
conductive paint layer 310, e.g., a conductive ink layer, is 
directly formed over the molded products 1 00 and a portion of 
the substrate strip 110 for providing EMI shielding. The 
molded products 100 and the substrate strip 110 are identical 
to those shoWn in FIG. 1A, and Will not be described herein 
after in further detail. The conductive paint layer 310 may be 
applied in the same manner to common paints by using a 
spray gun (or a brush) or via a dipping step. The conductive 
paint include conductive ?llers such as carbon black or any 
conductive metal (most commonly copper, nickel, silver, and 
combinations thereof) mixed With a nonconductive carrier. 
Note that the conductive paint layer 3 1 0 may be replaced With 
an electroless plated metal layer. 
[0035] Thereafter, a singulation step is conducted to sepa 
rate the assembly shoWn in FIG. 3A into individual semicon 
ductor device packages (see FIG. 3B). Preferably, the con 
ductive paint layer 310 is connected to ground potential in a 
manner substantially identical to that described With refer 
ence to FIGS. 1A to 1C. 

[0036] FIG. 4A to FIG. 4C illustrate a process for making a 
semiconductor device package according to another embodi 
ment of the present invention. After a saW blade is used to cut 
the molded product 200 shoWn in FIG. 4A into individual 
molded units shoWn in FIG. 4B along predetermined dicing 
lines (e.g., dashed lines shoWn in FIG. 4A), a conductive paint 
layer 410 is respectively formed over the molded units shoWn 
in FIG. 4B for providing EMI shielding. The molded product 
200 and the substrate strip 210 are identical to those shoWn in 
FIG. 2A, and Will not be described hereinafter in further 
detail. The conductive paint layer 410 may be applied in the 
same manner as described above except that the conductive 
paint layer 410 has a main body 410a and a side Wall 4101) 
extending from the main body 410a, and the bottom of the 
side Wall 4101) is ?ush With the loWer surface of the substrate 
212. Note that the conductive paint layer 41 0 may be replaced 
With an electroless plated metal layer. Preferably, the conduc 
tive paint layer 410 is connected to ground potential in a 
manner substantially identical to that described With refer 
ence to FIGS. 2A to 2C. 

[0037] FIG. 5A and FIG. 5B illustrate a process for making 
a semiconductor device package according to another 
embodiment of the present invention. Referring to FIG. 5A, a 
plurality of metal covers 510 are securely attached to the 
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package bodies 150 via adhesive layers 520 for providing 
EMI shielding, respectively. The molded products 100 and 
the substrate strip 110 are identical to those shoWn in FIG. 1A, 
and Will not be described hereinafter in further detail. The 
metal cover 510 may be made of any conductive metal (mo st 
commonly copper, nickel, silver, and combinations thereof). 
Note that the adhesive layer 520 may be replaced by a double 
coated adhesive tape comprised of a polymer ?lm coated on 
both sides With adhesive. 
[0038] Thereafter, a singulation step is conducted to sepa 
rate the assembly shoWn in FIG. 5A into individual semicon 
ductor device packages (see FIG. 5B). Preferably, the metal 
cover 510 is connected to ground potential in a manner sub 
stantially identical to that described With reference to FIGS. 
1A to 1C. Alternatively, the metal cover 510 may be secured 
to the ground trace 170 on the substrate 112 by a soldering 
interface (e. g., AuiSn solder), a conductive adhesive inter 
face, or resistance Welding. 
[0039] FIG. 6A to FIG. 6C illustrate a process for making a 
semiconductor device package according to another embodi 
ment of the present invention. After a saW blade is used to cut 
the molded product 200 shoWn in FIG. 6A into individual 
molded units shoWn in FIG. 6B along predetermined dicing 
lines (e.g., dashed lines shoWn in FIG. 6A), a plurality of 
metal covers 610 (see FIG. 6C) are securely attached to the 
package bodies 250 via adhesive layers 620 for providing 
EMI shielding, respectively. The molded product 200 and the 
substrate strip 210 are identical to those shoWn in FIG. 2A, 
and Will not be described hereinafter in further detail. The 
metal cover 610 is substantially identical to the metal cover 
510 mentioned above except that the metal cover 610 has a 
main body 61 0a and a side Wall 6101) extending from the main 
body 610a, and the bottom of the side Wall 6101) is ?ush With 
the loWer surface of the substrate 212. Preferably, the metal 
cover 610 is connected to ground potential in a manner sub 
stantially identical to that described With reference to FIGS. 
2A to 2C. 

[0040] 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. 

What is claimed is: 
1. A semiconductor device package comprising: 
a substrate; 
a semiconductor device mounted and electrically coupled 

to the substrate; 
a package body encapsulating the semiconductor device 

against a portion of an upper surface of the substrate; and 
an electromagnetic interference shielding layer formed 

over the package body and substantially enclosing the 
semiconductor device, 

Wherein the electromagnetic interference shielding layer is 
a layer of conductive paint in contact With the package 
body. 

2. The semiconductor device package as claimed in claim 
1, further comprising at least one ground trace extending on 
the upper surface of the substrate and the conductive paint 
layer is connected to the ground trace. 

3. The semiconductor device package as claimed in claim 
1, Wherein the conductive paint layer has a main body and a 
side Wall extending from the main body, and the bottom of the 
side Wall is ?ush With a loWer surface of the substrate. 
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4. A semiconductor device package comprising: 
a substrate; 
a semiconductor device mounted and electrically coupled 

to the substrate; 
a package body encapsulating the semiconductor device 

against a portion of an upper surface of the substrate; and 
an electromagnetic interference shielding layer formed 

over the package body and substantially enclosing the 
semiconductor device, 

Wherein the electromagnetic interference shielding layer is 
an electroless plated metal layer in contact With the 
package body. 

5. The semiconductor device package as claimed in claim 
4, further comprising at least one ground trace extending on 
the upper surface of the substrate and the electroless plated 
metal layer is connected to the ground trace. 

6. The semiconductor device package as claimed in claim 
4, Wherein the electroless plated metal layer has a main body 
and a side Wall extending from the main body, and the bottom 
of the side Wall is ?ush With a loWer surface of the substrate. 

7. A semiconductor device package comprising: 
a substrate; 
a semiconductor device mounted and electrically coupled 

to the substrate; 
a package body encapsulating the semiconductor device 

against a portion of an Lpper surface of the substrate; 
and 
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an electromagnetic interference shielding layer formed 
over the package body and substantially enclosing the 
semiconductor device, 

Wherein the electromagnetic interference shielding layer is 
a metal cover securely attached to the package body via 
an adhesive layer. 

8. The semiconductor device package as claimed in claim 
7, further comprising at least one ground trace extending on 
the upper surface of the substrate and the metal cover is 
connected to the ground trace. 

9. The semiconductor device package as claimed in claim 
7, Wherein the metal cover has a main body and a side Wall 
extending from the main body, and the bottom of the side Wall 
is ?ush With a loWer surface of the substrate. 

10. A semiconductor device package comprising: 
a substrate; 
a semiconductor device mounted and electrically coupled 

to the substrate; 
a package body encapsulating the semiconductor device 

against a portion of an upper surface of the substrate; 
an electromagnetic interference shielding layer formed 

over the package body and substantially enclosing the 
semiconductor device; and 

at least one ground trace extending on the upper surface of 
the substrate and the shielding layer is connected to the 
ground trace. 


