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(57) ABSTRACT 

A circuit barrier structure of a semiconductor packaging 
substrate and a method for fabricating the same, forming a 
metal conductive layer on an insulating layer of the substrate 
and a patterned resist layer on the metal conductive layer. 
The patterned resist layer has a plurality of holes to expose 
predetermined parts of the metal conductive layer. A metal 
barrier layer is formed on the resist layer and in the holes. 
A patterned circuit layer is electroplated in the holes of the 
resist layer after removing the metal barrier layer on the 
resist layer. The resist layer and the metal conductive layer 
underneath the resist layer are removed. Another metal 
barrier layer can be formed on the circuit layer. The pat 
temed circuit layer is covered by the metal barrier layers to 
prevent damage from etching to the circuit layer and inhibit 
migration of metal particles in the circuit layer. 
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CIRCUIT BARRIER STRUCTURE OF 
SEMICONDUCTOR PACKAGING SUBSTRATE 
AND METHOD FOR FABRICATING THE SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates to circuit barrier 
layers of semiconductor packaging substrates and fabrica 
tion methods thereof, and more particularly, to a metal 
barrier layer formed on a circuit layer of a substrate used in 
a semiconductor package, and a method for fabricating the 
same. 

BACKGROUND OF THE INVENTION 

[0002] Electronic products have been developed to have 
loW pro?le, multiple functions and high and rapid-perfor 
mance, making printed circuit board (PCB) or integrated 
circuit (IC) packaging substrate formed With ?ne circuits 
and small pitches. Current PCB or IC packaging substrate 
has dimensions including line Width, trace pitch and aspect 
ratio reduced from greater than 100 um to about 30 um, and 
further dimensional decrease is endeavored. Therefore, hoW 
to fabricate a circuit board With ?ne circuits arranged in high 
density and ?ne vias, Which can reduce the number of 
laminated layers in a substrate but not signi?cantly increase 
the fabrication cost, is an important topic sought to be 
achieved in the IC and other related electronic industries. 
The circuit build-up technology plays a key role in deter 
mining the density of circuits during fabrication of the 
circuit board, such that a pattern plating method or SAP 
(semi-addition process) technique is commonly employed to 
form ?ne build-up circuits for the circuit board. 

[0003] FIGS. 1A to 1D shoW procedural steps for the 
conventional pattern plating method. Referring to FIG. 1A, 
a core circuit board 11 is prepared. An insulating layer 12 
With a metal conductive layer 121, such as resin coated With 
copper (RCC), is formed respectively on upper and loWer 
surfaces of the core circuit board 11, and a plurality of holes 
120 are formed in the insulating layer 12 by laser drilling to 
expose predetermined parts of the inner circuits 110. 

[0004] Referring to FIG. 1B, a conductive seed layer 13 
(such as electroless-plated copper layer) is formed on the 
metal conductive layer 121 and the exposed parts of the 
inner circuits 110. A resist layer 14 is applied over the seed 
layer 13 and formed With a plurality of holes for exposing 
predetermined parts of the seed layer 13. Then a patterned 
circuit layer 15 is deposited by electroplating on the exposed 
parts of the seed layer 13. Alternatively for the SAP tech 
nique, a conductive seed layer is directly formed on the 
insulating layer on each of the surfaces of the core circuit 
board, and other fabrication processes are similar to the 
pattern plating method, thereby not further to be repeated 
here. 

[0005] Referring to FIG. 1C, the resist layer 14 is 
removed. The seed layer 13 and the metal conductive layer 
121, Which are originally covered by the resist layer 14, are 
etched aWay. Then the above fabrication processes are 
repeated to form more insulating layers and build-up circuit 
layers so as to form a multi-layer circuit board. 

[0006] The circuit layer 15 on the surface of the circuit 
board partly extends to form electrical connection pads for 
transmission of electrical signals or poWer. Metal layer such 
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as Ni (nickel)/Au (gold) is usually formed on an exposed 
surface of each of the electrical connection pads to facilitate 
bonding betWeen the electrical connection pads and conduc 
tive elements such as gold Wires, solder bumps, pre-solder 
bumps or solder balls that are electrical coupled to a chip or 
circuit board. Further, the metal layer helps prevent the 
electrical connection pads from oxidation if they are 
exposed. 
[0007] The seed layer 13 and the metal conductive layer 
121 pure for the electrical conduction purpose are etched 
aWay and removed after the patterned circuit layer 15 is 
electroplated. For protecting the circuit layer 15 on the 
surface of the circuit board against external contamination, 
a solder mask 16 such as green paint is applied on the circuit 
layer 15 by printing or coating, and is patterned to form a 
plurality of openings 160 to expose the electrical connection 
pads of the circuit layer 15. Subsequently, an electroless 
plating process such as electroless nickel/immersion gold 
(EN/IG) is performed to deposit a Ni/Au metal layer 17 on 
each of the electrical connection pads exposed via the 
openings 160, as shoWn in FIG. 1D. 

[0008] On the other hand, an electroplating process may 
also be employed to form the Ni/Au metal layer on the 
electrical connection pads of the circuit layer 15. HoWever, 
the seed layer 13 and the metal conductive layer 121, serving 
as electrical conductive paths, are made of copper that is the 
same material forming the circuit layer 15. After completing 
the electroplating process, the etching process for removing 
the seed layer 13 and the metal conductive layer 121 
underneath the resist layer 14 Would also cause the circuit 
layer 15 to be etched and damaged, leading to deformation 
or shrinkage of the circuit layer 15. Compared to the SAP 
technique, this problem is more severe in the pattern plating 
method, because the extra metal conductive layer 121 on the 
insulating layer 12 requires much time in process for etching 
aWay, thereby making the circuit layer 15 more seriously 
damaged and deformed e.g. shrinkage. The damage and 
shrinkage Would adversely affect the electrical performance 
of the circuit board especially formed With ?ne and densely 
arranged circuits. 

[0009] Moreover, for miniaturiZing the siZe and increasing 
the functions of electronic products, the circuits are becom 
ing more densely arranged in the circuit board, and thus the 
laminated layers of the circuit board are becoming thinner. 
In such a case, copper particles forming the circuits may 
migrate and diffuse to the insulating layer, causing the 
copper migration effect in the insulating layer betWeen 
adjacent circuits or adjacent circuit layers. Also in the 
densely packed circuit board, the insulating layer is siZed 
relatively thinner. As a result, if the thinner insulating layer 
contains conductive copper particles, the insulation effect 
would be degraded and easily result in short circuit betWeen 
adjacent circuits or adjacent circuit layers, making the circuit 
board fail. Further, With the usage time of the circuit board 
increased, the copper migration e?fect becomes more serious 
that more and more copper particles Would move to the 
insulating layer, making the insulating layer become con 
ductive and lose its insulation property. 

[0010] Therefore, the problem to be solved herein is to 
provide a substrate or circuit board With densely arranged 
circuits and build-up layers, Which can avoid the copper 
migration effect and prevent the circuits from being dam 
aged or deformed (e.g. shrinkage) by etching. 
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SUMMARY OF THE INVENTION 

[0011] In light of the foregoing prior-art drawbacks, a 
primary objective of the present invention is to provide a 
circuit barrier structure of a semiconductor packaging sub 
strate and a method for fabricating the same, Which can 
prevent circuit layers from be damaged or deformed (e.g. 
shrinkage) by etching during removal of seed layer and 
metal conductive layer. 

[0012] Another objective of the present invention is to 
provide a circuit barrier structure of a semiconductor pack 
aging substrate and a method for fabricating the same, Which 
can inhibit migration of metal particles in the circuit layers. 

[0013] A further objective of the present invention is to 
provide a circuit barrier structure of a semiconductor pack 
aging substrate and a method for fabricating the same, Which 
can alloW circuits to be densely arranged and build-up layers 
to be thinner to form a multi-layer substrate. 

[0014] In accordance With the above and other objectives, 
the present invention proposes a method for fabricating a 
circuit barrier structure of a semiconductor packaging sub 
strate, comprising the steps of: preparing the substrate 
having inner circuits and an insulating layer, forming a metal 
conductive layer on a surface of the substrate, and forming 
a patterned resist layer on the metal conductive layer, 
Wherein the patterned resist layer has a plurality of holes to 
expose predetermined parts of the metal conductive layer; 
forming a metal barrier layer on the patterned resist layer 
and in the holes of the ?rst resist layer to cover the exposed 
parts of the metal conductive layer, and removing the metal 
barrier layer on the patterned resist layer; performing an 
electroplating process to form a patterned circuit layer in the 
holes of the resist layer and on the metal barrier layer; and 
removing the resist layer and the metal conductive layer 
covered by the resist layer. The patterned circuit layer is 
covered by the metal barrier layer in the holes of the resist 
layer, so as to inhibit migration of metal particles in the 
circuit layer. Further, during removal of part of the metal 
conductive layer by etching process, the covered circuit 
layer can be prevented from being damaged or deformed 
(e.g. shrinkage). 
[0015] In another embodiment, after forming the patterned 
circuit layer, the electroplating process is continued to form 
another metal barrier layer on the patterned circuit layer, 
such that the patterned circuit layer is completely covered by 
the metal barrier layers to effectively inhibit migration of 
metal particles in the circuit layer. 
[0016] Moreover, after fabricating the circuit layer and/or 
the metal barrier layer lying on the circuit layer, since the 
circuit layer may contain a plurality of electrical connection 
pads for the external electrical connection purpose, a solder 
mask layer can be applied on the substrate When the pat 
terned resist layer and the metal conductive layer underneath 
the resist layer are removed. The solder mask layer is formed 
With a plurality of openings to expose the electrical connec 
tion pads. Then, an electroless plating process is performed 
to form a metal protection layer such as Nickel/Gold (Ni/ 
Au) respectively on the exposed electrical connection pads, 
so as to alloW the electrical connection pads to effectively 
provide the electrical coupling betWeen a chip or circuit 
board and conductive elements such as gold Wires, solder 
bumps, pre-solder bumps or solder balls, and also to prevent 
the electrical connection pads from oxidation if they are 
exposed. 
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[0017] In another embodiment, after fabricating the circuit 
layer and/or the metal barrier layer lying thereon, the pat 
terned resist layer for fabricating the circuit layer, and the 
metal conductive layer that serves as a current conductive 
path, are maintained for next process to form the metal 
protection layer on the electrical conductive pads. A second 
resist layer is formed on the surface of the substrate to cover 
the circuit layer, With the electrical connection pads of the 
circuit layer exposed from the second resist layer. An 
electroplating process is performed to form the metal pro 
tection layer such as Ni/Au respectively on the electrical 
connection pads. Then a solder mask layer such as green 
paint is applied on the substrate and patterned to have a 
plurality of openings to expose the metal protection layer on 
the electrical connection pads. 

[0018] By the above fabrication processes, the circuit 
barrier structure formed on a semiconductor packaging 
substrate according to the present invention comprises a 
metal conductive layer formed on an insulating layer of the 
substrate; a patterned circuit layer electroplated on the metal 
conductive layer; and a metal barrier layer formed on sides 
and the bottom of the patterned circuit layer. Another metal 
barrier layer can be formed on the top of the patterned circuit 
layer. A solder mask layer can be formed on the substrate, 
the solder mask layer being patterned to have a plurality of 
openings to expose electrical connection pads of the circuit 
layer. And a metal protection layer (such as Ni/Au layer) can 
be formed in the openings of the solder mask layer and on 
the exposed electrical connection pads respectively. Alter 
natively, the metal protection layer can be directly formed by 
electroplating on the electrical connection pads to provide 
good electrical connection and protection functions. 

[0019] For fabricating the patterned circuit layer, the metal 
barrier layer is formed in holes of a resist layer on the metal 
conductive layer, and then the patterned circuit layer is 
formed in the holes using the metal conductive layer as a 
current conductive path, such that the bottom and sides of 
the patterned circuit layer are covered by the metal barrier 
layer thereby inhibiting migration of metal particles in the 
circuit layer. Further, during the process of removing part of 
the metal conductive layer by etching, since the bottom and 
sides of the circuit layer are covered by the metal barrier 
layer, the circuit layer Would not be damaged or deformed 
(e.g. shrinkage) by etching and can be maintained intact. 
Another metal barrier layer can be further formed on the top 
of the patterned circuit layer, such that the circuit layer is 
completely covered by the metal barrier layers, Which can 
eliminate the cross-talk problem (such as coupling signals, 
etc.) and high frequency effect betWeen adjacent circuits, 
and also inhibit migration of copper particles to the insu 
lating layer betWeen adjacent circuits or betWeen adjacent 
circuit layers. As a result, the insulating layer of the substrate 
can be made thinner to form a thinner multi-layer circuit 
board. 

[0020] Moreover, a solder mask layer can be formed on 
the substrate and be patterned to have a plurality of open 
ings, alloWing the electrical connection pads of the patterned 
circuit layer to be exposed via the openings. A metal 
protection layer (such as Ni/Au layer) can be formed in the 
openings of the solder mask layer and on the electrical 
connection pads. Alternatively, during fabricating the pat 
terned circuit layer and the metal barrier layer, a second 
resist layer can be formed, using the metal conductive layer 
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as the current conductive path, to cover the circuit layer 
except the electrical connection pads, and then the electro 
plating process is performed to form the metal protection 
layer on the electrical connection pads. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The present invention can be more fully understood 
by reading the following detailed description of the pre 
ferred embodiments, With reference made to the accompa 
nying draWings, Wherein: 

[0022] FIGS. 1A-1D (PRIOR ART) are cross-sectional 
schematic diagrams shoWing procedural steps for a conven 
tional pattern plating method; 

[0023] FIGS. 2A-2F are cross-sectional schematic dia 
grams shoWing a series of procedural steps of a method for 
fabricating a circuit barrier structure of a semiconductor 
packaging substrate according to a preferred embodiment of 
the present invention; and 

[0024] FIGS. 3A-3C is a cross-sectional schematic dia 
grams shoWing a series of procedural steps of a method for 
fabricating a circuit barrier structure of a semiconductor 
packaging substrate according to another preferred embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0025] The preferred embodiments of a circuit barrier 
structure of a semiconductor packaging substrate and a 
method for fabricating the same proposed in the present 
invention are described With reference to FIGS. 2A-2F and 
3A-3C. 

[0026] FIGS. 2A to 2F shoW a series of procedural steps 
of the method for fabricating a circuit barrier structure of a 
semiconductor packaging substrate according to a preferred 
embodiment of the present invention. 

[0027] Referring to FIG. 2A, the substrate having inner 
circuits (not shoWn) and an insulating layer 20 is prepared. 
A metal conductive layer 21 is formed on a surface of the 
substrate having the insulating layer 20. A resist layer 22 is 
formed on the metal conductive layer 21 and is patterned to 
have a plurality of holes 220 to expose predetermined parts 
of the metal conductive layer 21. The insulating layer 20 can 
be any one of dielectric layers in a packaging substrate With 
multiple circuit layers. 

[0028] The insulating layer 20 With the metal conductive 
layer 21 can be fabricated by depositing a metal conductive 
layer such as copper layer on an insulating layer made of 
glass ?ber, phenolic polyester or epoxy resin, or by using 
resin coated With copper (RCC), or a metal conductive layer 
such as copper layer can be directly pressed on the insulating 
layer, so as to enhance bondability and groWth of copper in 
a subsequent electroplating process. Moreover, the insulat 
ing layer can be formed With openings to expose inner 
circuits of the substrate, alloWing a conductive seed layer to 
be deposited by electroless plating on the insulating layer 
and the exposed inner circuits, such that conductive vias can 
be subsequently formed by electroplating in the openings of 
the insulating layer to electrically interconnect circuit layers 
(not shoWn) of the substrate. 
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[0029] The resist layer 22 is applied on the metal conduc 
tive layer 21 by printing, coating, spin-coating or adhering. 
The resist layer 22 can be made of a dry-?lm photoresist or 
liquid photoresist. The resist layer 22 is patterned by expos 
ing and developing to form the plurality of holes 220 for 
exposing the predetermined parts of the metal conductive 
layer 21. 

[0030] Referring to FIG. 2B, a metal barrier layer 23 is 
deposited on the patterned resist layer 22, the exposed parts 
of the metal conductive layer 21 and side Walls of the holes 
220. The metal barrier layer 23 can be made of a metal such 
as Chromium (Cr), Nickel (Ni), Cobalt (Co), Palladium 
(Pd), Tantalum (Ta) or Titanium (Ti), or an alloy thereof. The 
metal barrier layer 23 can be formed by physical vapor 
deposition, chemical vapor deposition, electroless plating or 
chemical deposition, such as sputtering, evaporation, arc 
vapor deposition, ion beam sputtering, laser ablation depo 
sition or plasma enhanced chemical vapor deposition. 

[0031] Referring to FIG. 2C, the metal barrier layer 23 
located on the patterned resist layer 22 is removed by for 
example grinding, While the metal barrier layer 23 on the 
exposed parts of the metal conductive layer 21 and the side 
Walls of the holes 220 is retained. 

[0032] Referring to FIG. 2D, an electroplating process is 
performed, using the metal conductive layer 21 as a current 
conductive path, to form a patterned circuit layer 24 in the 
holes 220 of the resist layer 22. It could be understand that 
the bottom and sides of the circuit layer 24 are covered by 
the retained metal barrier layer 23. The circuit layer 24 is 
primarily made of copper. As indicated in the Appendix of 
Modern Electroplating published in 2000 by John, Wiley & 
Sons, Inc., the coe?icient of resistance of a material for the 
metal barrier layer in the room temperature includes: Ni (13 
uQ-cm), Cr (6.84 uQ-cm), Co (6.24 uQ-cm), Pd (10.8 
uQ-cm), Ta (11.5 uQ-cm), and Ti (80 uQ-cm), and these 
metals are thus good electrical conductors; and the coeffi 
cient of resistance of copper is 1.673 uQ-cm. 

[0033] Further, referring to FIG. 2D‘, after fabricating the 
patterned circuit layer 24, the electroplating process can be 
continued to form another metal barrier layer 23 on the top 
of the patterned circuit layer 24, such that the circuit layer 
24 is completely covered by the metal barrier layers 23, 23, 
thereby effectively reducing the occurrence of migration of 
metal particles in the circuit layer 24. 

[0034] Referring to FIGS. 2E and 2E', the resist layer 22 
and the metal conductive layer 21 underneath the resist layer 
22 are removed. When the part of the metal conductive layer 
21 is removed by for example etching, since the circuit layer 
24 is covered by the metal barrier layers 23, the etchant for 
removing metal conductive layer 21 (normally made of 
copper) Would not damage or deform the circuit layer 24 eg 
shrinkage of the circuit layer 24. 

[0035] Moreover, referring to FIGS. 2F and 2F', after 
fabricating the circuit layer 24 and/or the metal barrier layer 
23 lying thereon, since the circuit layer 24 contains a 
plurality of electrical connection pads 240 for the external 
electrical connection purpose, a solder mask layer 25 can be 
applied on the substrate When the patterned resist layer and 
the metal conductive layer underneath the resist layer are 
removed. The solder mask layer 25 is patterned to have a 
plurality of openings 250 to expose the electrical connection 
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pads 240. Then, an electroless plating process is performed, 
such as electroless Nickel/immersion Gold (EN/1G), to form 
a metal protection layer 26 such as Nickel/Gold (Ni/Au) 
respectively on the exposed electrical connection pads 240, 
so as to alloW the electrical connection pads 240 to effec 
tively provide the electrical coupling betWeen a chip or 
circuit board (not shoWn) and conductive elements such as 
gold Wires, solder bumps, pre-solder bumps or solder balls, 
and also to prevent the electrical connection pads 240 from 
oxidation if they are exposed. 

[0036] FIGS. 3A to 3C shoW a series of procedural steps 
of a method for fabricating a circuit barrier structure of a 
semiconductor packaging substrate according to another 
preferred embodiment of the present invention. 

[0037] Referring to FIG. 3A, the above fabrication pro 
cesses are repeated to form the circuit layer 24 on the 
insulating layer 20, or as shoWn in FIG. 3A', the electro 
plating process is further repeated to form the metal barrier 
layer 23 on the circuit layer 24. After that, the patterned 
resist layer 22 (hereinafter referred to as “?rst resist layer 
22”) for fabricating the circuit layer 24, and the metal 
conductive layer 21 that serves as the current conductive 
path, are retained to serve as the subsequent current con 
ductive path for forming a metal protection layer (not 
shoWn) respectively on the electrical connection pads 240. 

[0038] Referring to FIGS. 3B and 3B‘, a second resist 
layer 27 is formed on the surface of the substrate to cover the 
circuit layer 24 With the electrical connection pads 240 
exposed from the second resist layer 27. An electroplating 
process is performed to form the metal protection layer 26 
respectively on the electrical connection pads 240 through 
the current conductive path including the metal conductive 
layer 21 and the electrical connection pads 240, so as to 
increase the contact area betWeen the electrical connection 
pads 240 and the metal protection layer 26 and facilitate 
electrical coupling betWeen the electrical connection pads 
240 and conductive elements (such as metal bumps, solder 
balls, pre-solder bumps or bonding Wires), as Well as prevent 
the electrical connection pads 240 from oxidation if they are 
exposed. 
[0039] The second resist layer 27 formed on the surface of 
the substrate can be made of a dry-?lm photoresist or liquid 
photoresist and patterned by exposing and developing to 
form a plurality of holes to expose the electrical connection 
pads 240. 

[0040] The metal protection layer 26 can be made of Gold 
(Au), Ni, Pd, Silver (Ag), Tin (Sn), Ni/Pd, Cr/Ti, Ni/Au, 
Pd/Au or Ni/Pd/Au. Preferably, the metal protection layer 26 
is an electroplated Ni/Au layer, for Which a Ni layer is ?rst 
formed by electroplating, and then an Au layer is plated on 
the Ni layer. Alternatively, the metal protection layer 26 can 
be an Au layer directly plated on the electrical connection 
pads 240. 

[0041] Referring to FIGS. 3C and 3C‘, the second resist 
layer 27, the ?rst resist layer 22 and the metal conductive 
layer 21 covered by the ?rst resist layer 22 are removed. A 
solder mask layer 26 such as green paint is applied on the 
substrate and formed With a plurality of openings 250 to 
expose the metal protection layer 26 on the electrical con 
nection pads 240. 

[0042] The above fabricated circuit barrier structure com 
prises a metal conductive layer 21 formed on a surface of the 
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substrate having inner circuits and an insulating layer, at 
least one patterned circuit layer 24 formed by electroplating 
on the metal conductive layer 21, and a metal barrier layer 
23 formed on the bottom and sides of the patterned circuit 
layer 24. For fabricating the patterned circuit layer 24, the 
metal barrier layer 23 is deposited in holes 220 of a resist 
layer 22 on the metal conductive layer 21, and then the 
patterned circuit layer 24 is formed in the holes 220 using 
the metal conductive layer 21 as a current conductive path, 
such that the bottom and sides of the patterned circuit layer 
24 are covered by the metal barrier layer 23 thereby inhib 
iting migration of metal particles in the circuit layer 24. 
Further, during the process of removing part of the metal 
conductive layer 21 by etching, since the bottom and sides 
of the circuit layer 24 are covered by the metal barrier layer 
23, the circuit layer 24 Would not be damaged or deformed 
(e.g. shrinkage) by etching and can be maintained intact. 

[0043] Another metal barrier layer 23 can be further 
formed on the top of the patterned circuit layer 24, such that 
the circuit layer 24 is completely covered by the metal 
barrier layers 23, Which can eliminate the cross-talk problem 
(such as coupling signals, etc.) and high frequency effect 
betWeen adjacent circuits, and also inhibit migration of 
copper particles to the insulating layer betWeen adjacent 
circuits or betWeen adjacent circuit layers. As a result, the 
insulating layer of the substrate can be made thinner to form 
a thinner multi-layer circuit board. 

[0044] Moreover, a solder mask layer 25 patterned to have 
a plurality of openings can be formed on the substrate, 
alloWing the electrical connection pads 240 of the patterned 
circuit layer 24 to be exposed via the openings. A metal 
protection layer 26 (such as Ni/Au layer) can be formed in 
the openings of the solder mask layer 25 and on the electrical 
connection pads 240; or the metal protection layer 26 can be 
directly electroplated on the electrical connection pads 240 
and completely covers the electrical connection pads 240 so 
as to provide good electrical connection and protection 
functions for the electrical connection pads 240. 

[0045] The above electrical connection pads can be Wire 
bonded pads, bump pads, pre-solder bump pads or ball pads. 
The patterned circuit structure and the number of electrical 
connection pads are simpli?ed for illustration in the draW 
ings. The fabrication processes of the circuit barrier structure 
can also be implemented on one single side or double sides 
of the substrate and for the inner circuits or surface circuits 
of the substrate. 

[0046] The invention has been described using exemplary 
preferred embodiments. HoWever, it is to be understood that 
the scope of the invention is not limited to the disclosed 
embodiments. On the contrary, it is intended to cover various 
modi?cations and similar arrangements. The scope of the 
claims, therefore, should be accorded the broadest interpre 
tation so as to encompass all such modi?cations and similar 
arrangements. 

1-9. (canceled) 
10. A circuit barrier structure of a semiconductor pack 

aging substrate, comprising: 
a metal conductive layer formed on a surface of the 

substrate having inner circuits and an insulating layer; 

a patterned circuit layer electroplated on the metal con 
ductive layer; and 
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a metal barrier layer formed on sides and the bottom of the 
patterned circuit layer. 

11. The circuit barrier structure of claim 10, further 
comprising another metal barrier layer formed on the top of 
the patterned circuit layer. 

12. The circuit barrier structure of claim 10, further 
comprising: 

a solder mask layer formed on the surface of the substrate, 
the solder mask layer being patterned to have a plural 
ity of openings to expose electrical connection pads of 
the circuit layer; and 

a metal protection layer formed in the openings of the 
solder mask layer and on the exposed electrical con 
nection pads respectively. 

13. The circuit barrier structure of claim 12, Wherein the 
metal protection layer is made of a material selected from 
the group consisting of Au, Ni, Pd, Ag, Sn, Ni/Pd, Cr/Ti, 
Ni/Au, Pd/Au, and Ni/Pd/Au. 
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14. The circuit barrier structure of claim 10, further 
comprising: 

a metal protection layer formed on the circuit layer to 
cover electrical connection pads of the circuit layer; 
and 

a solder mask layer formed on the surface of the substrate, 
the solder mask layer being patterned to have a plural 
ity of openings to expose the electrical connection 
pads. 

15. The circuit barrier structure of claim 14, Wherein the 
metal protection layer is made of a material selected from 
the group consisting of Au, Ni, Pd, Ag, Sn, Ni/Pd, Cr/Ti, 
Ni/Au, Pd/Au, and Ni/Pd/Au. 

16. The circuit barrier structure of claim 10, Wherein the 
metal barrier layer is made of a material selected from the 
group consisting of Cr, Ni, Co, Pd, Ta, and Ti. 

* * * * * 


