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PACKAGE CARRIER, SEMICONDUCTOR 
PACKAGE, AND PROCESS FOR 

FABRICATING SAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/251,396, filed on Oct. 14, 2009, 
U.S. Provisional Application No. 61/294,519, filed on Jan. 
13, 2010, and Taiwan Application No. 991 12317, filed on 
Apr. 20, 2010, the disclosures of which are incorporated 
herein by reference in their entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to a semiconductor 
package. More particularly, the present invention relates to a 
package carrier, a package structure, and a process for fabri 
cating a package carrier and a package structure. 

BACKGROUND 

0003. A chip package serves to protect a bare chip, reduce 
a density of chip contacts, and provide a good heat dissipation 
effect for the chip. A common packaging process is to install 
the chip onto a package carrier, and contacts of the chip are 
electrically connected to the package carrier. Therefore, dis 
tribution of the contacts of the chip can be rearranged through 
the package carrier to cope with a contact distribution of a 
next stage external device. 
0004 AS light weight, compactness, and high efficiency 
have become typical requirements of consumer electronic 
and communication products, chip packages should provide 
Superior electrical properties, Small overall Volume, and a 
large number of I/O ports. Package carriers used in these chip 
packages often have multiple metal layers that can be electri 
cally connected through interconnections. As the size of chip 
packages decreases, these interconnections can become 
Smaller and more closely spaced, which can increase the cost 
and complexity of packaging processes. 
0005. It is against this background that a need arose to 
develop the package carriers, the package structures, and 
processes described herein. 

SUMMARY 

0006. In an embodiment, a package carrier includes: (1) a 
dielectric layer having a plurality of openings; (2) a first 
conductive pattern, disposed adjacent to a first Surface of the 
dielectric layer, the first conductive pattern including a plu 
rality of first pads; and (3) a plurality of conductive vias 
disposed in respective ones of the openings, wherein each 
conductive via includes a first via segment, connected to at 
least one of the first pads, and a second via segment, con 
nected to the first via segment, such that a lateral extent of the 
first via segment is different from a lateral extent of the second 
via segment. 
0007. In another embodiment, a semiconductor package 
includes: (1) a package carrier, including: a dielectric layer, a 
top conductive pattern, disposed adjacent to a top Surface of 
the dielectric layer, and including a plurality of first pads; a 
bottom conductive pattern, disposed adjacent to a bottom 
Surface of the dielectric layer, and including a plurality of 
second pads; a plurality of conductive Vias, embedded in the 
dielectric layer and extending between the top conductive 
pattern and the bottom conductive pattern, wherein each con 
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ductive via includes a first segment, connected to at least one 
of the first pads, and a second segment, connected to at least 
one of the second pads; and (2) a chip, attached to the package 
carrier and connected to the first pads. 
0008. In a further embodiment, a semiconductor fabrica 
tion process includes: (1) forming a first conductive pattern 
including a plurality of first pads; (2) forming a plurality of 
first via segments on at least some of the first pads; (3) pro 
viding a dielectric layer having a plurality of first openings 
corresponding to the first via segments; (4) applying the 
dielectric layer to the first conductive pattern and the first via 
segments; (5) forming a plurality of second openings in the 
dielectric layer. Such that the first via segments are exposed by 
the second openings; and (6) forming a plurality of second via 
segments on the first via segments and at least partially within 
the second openings, such that a diameter of the first via 
segment is different than a diameter of the second via seg 
ment. 

0009. Other aspects and embodiments of the invention are 
also contemplated. The foregoing Summary and the following 
detailed description are not meant to restrict the invention to 
any particular embodiment but are merely meant to describe 
Some embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 For a better understanding of the nature and objects 
of some embodiments of the invention, reference should be 
made to the following detailed description taken in conjunc 
tion with the accompanying drawings. In the drawings, like 
reference numbers denote like elements, unless the context 
clearly dictates otherwise. 
0011 FIG. 1A through FIG. 1H are cross-sectional views 
of semiconductor packages according to various embodi 
ments of the invention. 
(0012 FIG. 2-1 through FIG. 2-10 illustrate a process for 
fabricating a package carrier according to an embodiment of 
the invention. 
(0013 FIG. 3-1 through FIG. 3-10 illustrate a process for 
fabricating a package carrier according to another embodi 
ment of the invention. 

DETAILED DESCRIPTION 

0014 FIG. 1A is a cross-sectional view of a semiconduc 
torpackage 10a according to an embodiment of the invention. 
Referring to FIG. 1A, the package 10a includes a package 
carrier 100a (or other substrate), a set of solder balls 102 (or 
other electrically conductive bumps), a chip 104 (or other 
active or passive semiconductor device), a set of bonding 
wires 106, and an encapsulant 108. 
0015. In particular, the package carrier 100a includes a 
dielectric layer 110, a first electrically conductive pattern 120, 
a set of first electrically conductive vias, a second electrically 
conductive pattern 140, a first solder mask layer 150, and a 
second solder mask layer 160. In the illustrated embodiment, 
the first conductive vias correspond to first electrically con 
ductive posts 130, although pillars and other hollow or solid 
structures can be used. The dielectric layer 110 includes a first 
surface 112 and a second surface 114 opposite to the first 
surface 112. The first electrically conductive pattern 120 is 
embedded within the dielectric layer 110 adjacent to the first 
surface 112 of the dielectric layer 110, and includes a set of 
first pads 122. Here, the first electrically conductive pattern 
120 can be regarded as an embedded circuit, and an exposed 
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Surface (e.g., a top surface) of the first electrically conductive 
pattern 120 is aligned (e.g., Substantially aligned) with the 
first surface 112 of the dielectric layer 110. The dielectric 
layer 110 can include a resin material. Such as ammonium 
bifluoride, ajinomoto build-up film (ABF), bismaleimide tri 
azine (BT), polyimide (PI), liquid crystal polymer (LCP), 
epoxy resin, or a combination thereof. These resin materials 
can be mixed with glass fibers, such as in the form of a fiber 
pad or other types of fibers to strengthen the dielectric layer 
110. The first electrically conductive pattern 120 and the 
second electrically conductive pattern 140 can include a 
metal, a metal alloy, or other electrically conductive material. 
0016. The first electrically conductive posts 130 extend 
through the dielectric layer 110, wherein each of the first 
electrically conductive posts 130 includes a first electrically 
conductive post segment 132 (or, more generally, a first via 
segment) connected to a corresponding first pad 122 and a 
second electrically conductive post segment 134 (or, more 
generally, a second via segment) connected to the first elec 
trically conductive post segment 132. In the present embodi 
ment, a patterned etching stop layer 180 (or other barrier 
layer) is located between the first electrically conductive post 
segments 132 and the first pads 122, wherein the first electri 
cally conductive posts 130 can be connected to the first elec 
trically conductive pattern 120 through the patterned etching 
stop layer 180 that is formed of, for example, nickel, palla 
dium, or another electrically conductive material. Also, a 
diameter (or other characteristic lateral extent) of the first 
electrically conductive post segment 132 is greater than that 
of the second electrically conductive post segment 134. This 
difference in diameter between the first electrically conduc 
tive post segment 132 and the second electrically conductive 
post segment 134 results in that each of the first electrically 
conductive posts 130 includes a larger top or head part. 
Advantageously, this difference in diameter and the patterned 
etching stop layer 180 enhance structural rigidity and reliabil 
ity of the package carrier 100a by, for example, serving as a 
locking mechanism for the first electrically conductive posts 
130 with respect to the dielectric layer 110 and, thereby, 
increasing the degree of coupling for the first electrically 
conductive pattern 120 and the second electrically conductive 
pattern 140 with respect to one another and with respect to the 
dielectric layer 110. In addition, by forming the first electri 
cally conductive posts 130 within the dielectric layer 110, the 
stress imparted by external forces, such as attributable to 
mechanical shock, is compensated for, and the reliability of 
the package 10a is improved. The first electrically conductive 
posts 130 can include a metal (e.g., copper), a metal alloy, or 
other electrically conductive material. 
0017. The second electrically conductive pattern 140 is 
disposed adjacent to the second surface 114 of the dielectric 
layer 110, and includes a set of second pads 142 that are 
connected to respective ones of the second electrically con 
ductive post segments 134. The first solder mask layer 150 is 
disposed adjacent to the first surface 112 of the dielectric 
layer 110, and defines apertures or openings to expose the first 
pads 122. The second solder mask layer 160 is disposed 
adjacent to the second surface 114 of the dielectric layer 110. 
and defines apertures or openings to expose the second pads 
142. 

0018. The first solder balls 102 are respectively disposed 
adjacent to the second pads 142. The chip 104 is mounted 
adjacent to the package carrier 100a, and is located adjacent 
to the first surface 112 of the dielectric layer 110. The bonding 
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wires 106 are connected between the chip 104 and the first 
pads 122. The encapsulant 108 covers the chip 104, the bond 
ing wires 106, and a part of the package carrier 100a. 
0019. In the present embodiment, the package 10a further 
includes an adhesion layer 109. The adhesion layer 109 is 
disposed between the chip 104 and the first solder mask layer 
150 for adhering the chip 104 to the package carrier 100a. 
0020 FIG. 1B is a cross-sectional view of a package 10b 
according to another embodiment of the invention. Referring 
to FIG. 1A and FIG. 1B, the package 10b of FIG.1B is similar 
to the package 10a of FIG. 1A, and at least one difference is 
that the adhesion layer 109 of the package 10b of FIG. 1B is 
disposed between the chip 104 and the first electrically con 
ductive pattern 120, which is exposed by the first solder mask 
layer 150 of a package carrier 100b. 
0021 FIG. 1C is a cross-sectional view of a package 10c 
according to another embodiment of the invention. Referring 
to FIG. 1A and FIG.1C, the package 10c of FIG.1C is similar 
to the package 10a of FIG. 1A, and at least one difference is 
that, in a package carrier 100c of FIG. 1C, the diameter of the 
first electrically conductive post segment 132a is Smaller than 
the diameter of the second electrically conductive post seg 
ment 134a. 

0022 FIG. 1D is a cross-sectional view of a package 10d 
according to another embodiment of the invention. Referring 
to FIG.1C and FIG. 1D, the package 10d of FIG. 1D is similar 
to the package 10c of FIG. 1C, and at least one difference is 
that the adhesion layer 109 of the package 10d of FIG. 1D is 
disposed between the chip 104 and the first electrically con 
ductive pattern 120, which is exposed by the first solder mask 
layer 150 of a package carrier 100d. 
0023 FIG. 1E is a cross-sectional view of a package 10e 
according to another embodiment of the invention. Referring 
to FIG. 1A and FIG.1E, the package 10e of FIG.1E is similar 
to the package 10a of FIG. 1A, and at least one difference is 
that a package carrier 100e of the package 10e of FIG. 1E 
further includes a chip pad support 170, which can include a 
metal (e.g., copper), a metal alloy, or other electrically con 
ductive material. The chip pad support 170 extends through 
the dielectric layer 110, wherein the first electrically conduc 
tive pattern 120 includes a third pad 124 serving as a chip pad, 
and the chip 104 is mounted adjacent to the third pad 124. The 
chip pad support 170 includes a first support segment 172 
connected to the third pad 124, and a second Support segment 
174 connected to the first support segment 172. The second 
electrically conductive pattern 140 includes a fourth pad 144 
connected to the second support segment 174. The chip 104 
can be connected to the third pad 124, such as by wire 
bonding, and the third pad 124 and the chip pad support 170 
can provide an electrically pathway between the chip 104 and 
the fourth pad 144. 
0024. In the present embodiment, a diameter of the first 
Support segment 172 is greater than that of the second Support 
segment 174. Moreover, the diameter of the first support 
segment 172 is greater than that of the first electrically con 
ductive post segment 132, and the diameter of the second 
Support segment 174 is greater than that of the second elec 
trically conductive post segment 134. Moreover, the package 
10e of FIG. 1E further includes a set of second solder balls 
103 (or other electrically conductive bumps) respectively dis 
posed adjacent to the fourth pad 144. 
0025 FIG. 1F is a cross-sectional view of a package 10f 
according to another embodiment of the invention. Referring 
to FIG. 1E and FIG. 1F, the package 10f of FIG.1F is similar 
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to the package 10e of FIG. 1E, and at least one difference is 
that the adhesion layer 109 of the package 10f of FIG. 1F is 
disposed between the chip 104 and the first electrically con 
ductive pattern 120, which is exposed by the first solder mask 
layer 150 of a package carrier 100f. In the present embodi 
ment, the adhesion layer 109 is directly connected to the third 
pad 124 of the first electrically conductive pattern 120. 
0026 FIG. 1G is a cross-sectional view of a package 10g 
according to another embodiment of the invention. Referring 
to FIG.1E and FIG. 1G, the package 10g of FIG.1G is similar 
to the package 10e of FIG. 1E, and at least one difference is 
that, in a package carrier 100g of FIG.1G, the diameter of the 
first support segment 172a is smaller than that of the second 
Support segment 174a. 
0027 FIG. 1H is a cross-sectional view of a package 10h 
according to another embodiment of the invention. Referring 
to FIG.1G and FIG. 1H, the package 10h of FIG. 1 His similar 
to the package 10g of FIG. 1G, and at least one difference is 
that the adhesion layer 109 of the package 10h of FIG. 1H is 
disposed between the chip 104 and the first electrically con 
ductive pattern 120, which is exposed by the first solder mask 
layer 150 of a package carrier 100h. In the present embodi 
ment, the adhesion layer 109 is directly connected to the third 
pad 124 of the first electrically conductive pattern 120. 
0028. In some embodiments, a surface finishing or passi 
Vation layer (not shown) can be disposed adjacent to an 
exposed Surface of an electrically conductive pattern, which 
layer can include nickel/gold, nickel/cadmium/gold, nickel/ 
silver, gold, tin, alloys thereof (e.g., a tin-lead alloy), silver, 
electroless nickel electroless palladium immersion gold 
(ENEPIG), or a combination thereof. 
0029. Although the chip 104 in the aforementioned 
embodiments is electrically connected to the first electrically 
conductive pattern 120 through a wire-bonding technique, the 
chip 104 can also be electrically connected to the first elec 
trically conductive pattern 120 through a flip-chip bonding 
technique, such as by having an exposed surface of the first 
electrically conductive pattern 120 located below the chip 
104. In particular, the chip 104 can be connected to the 
exposed surface of the first electrically conductive pattern 
120 through conductive bumps, such as solder bumps, copper 
pillars, copper stud bumps, or golden Stud bumps. Moreover, 
an underfill material can be disposed between the chip 104 
and a package carrier for encapsulating or wrapping the con 
ductive bumps. 
0030 Attention next turns to FIG. 2-1 to FIG. 2-10, which 
illustrate a process for fabricating a package carrier according 
to an embodiment of the invention. Referring to FIG. 2-1, a 
carrier 202, an initial electrically conductive layer 204, a first 
electrically conductive pattern 206, and a set of first electri 
cally conductive post segments 208a are provided, wherein 
the initial electrically conductive layer 204 is disposed adja 
cent to the carrier 202, the first electrically conductive pattern 
206 is disposed adjacent to the initial electrically conductive 
layer 204 and includes a set of first pads 206a, and the first 
electrically conductive post segments 208a are respectively 
disposed adjacent to the first pads 206a. As discussed above, 
a patterned etching stop layer (or other barrier layer) can be 
located between the first electrically conductive post seg 
ments 208a and the first pads 206a. In the present embodi 
ment, a semi-additive process can be used to sequentially 
form the first electrically conductive pattern 206 and the first 
electrically conductive post segments 208a adjacent to the 
initial electrically conductive layer 204. 
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0031. In particular, a temporary mask of a dielectric mate 
rial, a photoresist, or other Suitable material is disposed adja 
cent to the initial electrically conductive layer 204, and then 
the mask is patterned to form openings at corresponding 
positions of the first electrically conductive pattern 206. The 
initial electrically conductive layer 204 is used as a plating 
layer, which provides a current pathway to form the first 
electrically conductive pattern 206 in the openings through 
electroplating. Then, the mask used for the electroplating is 
removed. 
0032. Then, a temporary mask of a dielectric material, a 
photoresist, or other Suitable material is disposed adjacent to 
the first electrically conductive pattern 206 and the initial 
electrically conductive layer 204. Then, the mask is patterned 
to form openings at corresponding positions of the first elec 
trically conductive post segments 208a. The first electrically 
conductive pattern 206 and the initial electrically conductive 
layer 204 are used as plating layers, which provide a current 
pathway to form the first electrically conductive post seg 
ments 208a in the openings through electroplating. Then, the 
mask used for the electroplating is removed. 
0033. Next, referring to FIG. 2-2, a dielectric layer 210 is 
provided, wherein the dielectric layer 210 is pre-formed with 
a set of first openings 210a, and positions of the first openings 
210a respectively correspond to positions of the first electri 
cally conductive post segments 208a. In the present embodi 
ment, the dielectric layer 210 can be a fiber-reinforced resin 
material. Such as a prepreg material. While the openings 210a 
are shown in FIG. 2-2 as fully extending through the dielectric 
layer 210, it is contemplated that the openings 210a also can 
partially extend through the dielectric layer 210. 
0034. Then, referring to FIG. 2-3, the dielectric layer 210 

is laminated to the initial electrically conductive layer 204, so 
that the first electrically conductive pattern 206 and the first 
electrically conductive post segments 208a are embedded in 
the dielectric layer 210. In the case where the openings 210a 
(shown in FIG. 2-2) fully extend through the dielectric layer 
210, a thermal lamination process can be used, which can 
result in some dielectric material being displaced so as to 
cover top ends of the first electrically conductive post seg 
ments 208a as shown in FIG. 2-3. It is also contemplated that 
the dielectric layer 210 can be formed in situ adjacent to the 
initial electrically conductive layer 204. 
0035. Then, referring to FIG. 2-4, an electrically conduc 
tive layer 211 (e.g., a metal film or foil) is laminated to the 
dielectric layer 210, so that the dielectric layer 210 is lami 
nated between the electrically conductive layer 211 and the 
initial electrically conductive layer 204. In some embodi 
ments, the dielectric layer 210 and the electrically conductive 
layer 211 can be simultaneously laminated to the initial elec 
trically conductive layer 204 in a common process operation. 
0036) Next, referring to FIG.2-5, a set of conformal open 
ings 2.11a are formed in the electrically conductive layer 211. 
The conformal openings 2.11a respectively expose parts of 
the dielectric layer 210 at positions corresponding to the first 
electrically conductive post segments 208a. In the present 
embodiment, a diameter of each of the conformal openings 
211a is Smaller than a diameter of the corresponding first 
electrically conductive post segment 208a. 
0037. Then, referring to FIG.2-6, the parts of the dielectric 
layer 210 exposed by the conformal openings 2.11a are 
removed to form a set of second openings 210b in the dielec 
tric layer 210, so that the first electrically conductive post 
segments 208a are respectively exposed by the second open 
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ings 210b. In the present embodiment, the electrically con 
ductive layer 211 can be used as a conformal mask to selec 
tively remove the parts of the dielectric layer 210 exposed by 
the conformal openings 211 a through plasma etching, so as to 
form the second openings 210b. Alternatively, or in conjunc 
tion, the parts of the dielectric layer 210 exposed by the 
conformal openings 2.11a can be removed by laser drilling or 
another material removal technique. In the present embodi 
ment, a diameter of each of the second openings 210b is 
smaller than the diameter of the corresponding first electri 
cally conductive post segment 208a. 
0038 Next, referring to FIG. 2-6 and FIG. 2-7, the elec 
trically conductive layer 211 is removed to expose the dielec 
tric layer 210. 
0039. Then, referring to FIG. 2-8, a second electrically 
conductive post segment 208b is formed in each of the second 
openings 210b, wherein each second electrically conductive 
post segment 208b and the corresponding first electrically 
conductive post segment 208a are connected together to form 
an electrically conductive post 208. In the present embodi 
ment, the second electrically conductive post segments 208b 
can be formed through electroplating. It should be noted that, 
since the diameter of the second opening 210b is smaller than 
the diameter of the first electrically conductive post segment 
208a, the diameter of the second electrically conductive post 
segment 208b is smaller than that of the first electrically 
conductive post segment 208a. 
0040. Then, still referring to FIG. 2-8, a second electri 
cally conductive pattern 212 is formed adjacent to the second 
electrically conductive post segments 208b and the dielectric 
layer 210, wherein the second electrically conductive pattern 
212 includes a set of second pads 212a, and the second pads 
212a are respectively connected to the second electrically 
conductive post segments 208b. In the present embodiment, a 
non-patterned electrically conductive layer (not shown) is 
first formed adjacent to the dielectric layer 210 and the second 
electrically conductive post segments 208b through electro 
plating, and then the non-patterned electrically conductive 
layer is patterned to form the second electrically conductive 
pattern 212. During electroplating to form the non-patterned 
electrically conductive layer, the second electrically conduc 
tive post segments 208b can also be formed in a common 
process operation. 
0041) Next, referring to FIG. 2-8 and FIG. 2-9, the carrier 
202 and the initial electrically conductive layer 204 are 
removed. In the present embodiment, the carrier 202 and the 
initial electrically conductive layer 204 can have a release 
interface in between, so that the carrier 202 can be released 
from the initial electrically conductive layer 204. Moreover, 
the initial electrically conductive layer 204 can be removed by 
etching, and exposed surfaces (e.g., of the second electrically 
conductive pattern 212) can be protected from etching while 
the initial electrically conductive layer 204 is removed. 
0042. Next, referring to FIG.2-10, a first solder mask layer 
214 is formed adjacent to the first electrically conductive 
pattern 206, wherein the first solder mask layer 214 exposes 
the first pads 206a. Moreover, a second solder mask layer 216 
is formed adjacent to the second electrically conductive pat 
tern 212, wherein the second solder mask layer 216 exposes 
the second pads 212a. In some embodiments, a Surface fin 
ishing or passivation layer (not shown) can be formed adja 
cent to either, or both, of the first pads 206a and the second 
pads 212a. The Surface passivation layer can include, for 
example, nickel/gold, nickel/cadmium/gold, nickel/silver, 
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gold, tin, alloys thereof (e.g., a tin-lead alloy), silver, electro 
less nickel electroless palladium immersion gold (ENEPIG), 
or a combination thereof. 
0043. Once a package carrier is fabricated in accordance 
with FIG. 2-1 through FIG. 2-10, a package according to an 
embodiment of the invention can be fabricated by disposing a 
chip (e.g., the chip 104 in FIG. 1A) adjacent to the package 
carrier, electrically connecting the chip to the first pads 206a, 
and disposing solder balls (e.g., the first solder balls 102 of 
FIG. 1A) adjacent to respective ones of the second pads 212a. 
0044 FIG. 3-1 to FIG. 3-10 illustrate a process for fabri 
cating a package carrier according to another embodiment of 
the invention. Referring to FIG. 3-1, a carrier 302, an initial 
electrically conductive layer 304, a first electrically conduc 
tive pattern 306, and a set of first electrically conductive post 
segments 308a are provided, wherein the initial electrically 
conductive layer 304 is disposed adjacent to the carrier 302, 
the first electrically conductive pattern 306 is disposed adja 
cent to the initial electrically conductive layer 304 and 
includes a set of first pads 306a, and the first electrically 
conductive post segments 308a are respectively disposed 
adjacent to the first pads 306a. In the present embodiment, a 
semi-additive process can be used to sequentially form the 
first electrically conductive pattern 306 and the first electri 
cally conductive post segments 308a adjacent to the initial 
electrically conductive layer 304. 
0045. In particular, a temporary mask of a dielectric mate 

rial, a photoresist, or other Suitable material is disposed adja 
cent to the initial electrically conductive layer 304, and then 
the mask is patterned to form openings at corresponding 
positions of the first electrically conductive pattern 306. The 
initial electrically conductive layer 304 is used as a plating 
layer, which provides a current pathway to form the first 
electrically conductive pattern 306 in the openings through 
electroplating. Then, the mask used for the electroplating is 
removed. 
0046. Then, a temporary mask of a dielectric material, a 
photoresist, or other Suitable material is disposed adjacent to 
the first electrically conductive pattern 306 and the initial 
electrically conductive layer 304. Then, the mask is patterned 
to form openings at corresponding positions of the first elec 
trically conductive post segments 308a. The first electrically 
conductive pattern 306 and the initial electrically conductive 
layer 304 are used as plating layers, which provide a current 
pathway to form the first electrically conductive post seg 
ments 308a in the openings through electroplating. Then, the 
mask used for the electroplating is removed. 
0047 Next, referring to FIG.3-2, a dielectric layer 310 is 
provided, wherein the dielectric layer 310 is pre-formed with 
a set of first openings 310a, and positions of the first openings 
310a respectively correspond to positions of the first electri 
cally conductive post segments 308a. In the present embodi 
ment, the dielectric layer 310 can be a fiber-reinforced resin 
material. Such as a prepreg material. While the openings 310a 
are shown in FIG.3-2 as fully extending through the dielectric 
layer 310, it is contemplated that the openings 310a also can 
partially extend through the dielectric layer 310. 
0048. Then, referring to FIG. 3-3, the dielectric layer 310 

is laminated to the initial electrically conductive layer 304, so 
that the first electrically conductive pattern 306 and the first 
electrically conductive post segments 308a are embedded in 
the dielectric layer 310. In the case where the openings 310a 
(shown in FIG. 3-2) fully extend through the dielectric layer 
310, a thermal lamination process can be used, which can 
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result in Some dielectric material being displaced so as to 
cover top ends of the first electrically conductive post seg 
ments 308a as shown in FIG.3-3. It is also contemplated that 
the dielectric layer 310 can be formed in situ adjacent to the 
initial electrically conductive layer 304. 
0049. Then, referring to FIG. 3-4, an electrically conduc 

tive layer 311 (e.g., a metal film or foil) is laminated to the 
dielectric layer 310, so that the dielectric layer 310 is lami 
nated between the electrically conductive layer 311 and the 
initial electrically conductive layer 304. In some embodi 
ments, the dielectric layer 310 and the electrically conductive 
layer 311 can be simultaneously laminated to the initial elec 
trically conductive layer 304 in a common process operation. 
0050. Next, referring to FIG.3-5, a set of conformal open 
ings 3.11a are formed in the electrically conductive layer 311. 
The conformal openings 311 a respectively expose parts of 
the dielectric layer 310 at positions corresponding to the first 
electrically conductive post segments 308a. In the present 
embodiment, a diameter of each of the conformal openings 
3.11a is greater than a diameter of the corresponding first 
electrically conductive post segment 308a. 
0051. Then, referring to FIG.3-6, the parts of the dielectric 
layer 310 exposed by the conformal openings 311a are 
removed to form a set of second openings 310b in the dielec 
tric layer 310, so that the first electrically conductive post 
segments 308a are respectively exposed by the second open 
ings 310b. In the present embodiment, the electrically con 
ductive layer 311 can be used as a conformal mask to selec 
tively remove the parts of the dielectric layer 310 exposed by 
the conformal openings 311 a through plasma etching, so as to 
form the second openings 310b. Alternatively, or in conjunc 
tion, the parts of the dielectric layer 310 exposed by the 
conformal openings 311a can be removed by laser drilling or 
another material removal technique. In the present embodi 
ment, a diameter of each of the second openings 310b is 
greater than the diameter of the corresponding first electri 
cally conductive post segment 308a. 
0052 Next, referring to FIG. 3-6 and FIG. 3-7, the elec 
trically conductive layer 311 is removed to expose the dielec 
tric layer 310. 
0053. Then, referring to FIG. 3-8, a second electrically 
conductive post segment 308b is formed in each of the second 
openings 310b, wherein each second electrically conductive 
post segment 308b and the corresponding first electrically 
conductive post segment 308a are connected together to form 
an electrically conductive post 308. In the present embodi 
ment, the second electrically conductive post segments 308b 
can be formed through electroplating. It should be noted that, 
since the diameter of the second opening 310b is greater than 
the diameter of the first electrically conductive post segment 
308a, the diameter of the second electrically conductive post 
segment 308b is greater than that of the first electrically 
conductive post segment 308a. 
0054) Then, still referring to FIG. 3-8, a second electri 
cally conductive pattern 312 is formed adjacent to the second 
electrically conductive post segments 308b and the dielectric 
layer 310, wherein the second electrically conductive pattern 
312 includes a set of second pads 312a, and the second pads 
3.12a are respectively connected to the second electrically 
conductive post segments 308b. In the present embodiment, a 
non-patterned electrically conductive layer (not shown) is 
first formed adjacent to the dielectric layer 310 and the second 
electrically conductive post segments 308b through electro 
plating, and then the non-patterned electrically conductive 

Apr. 14, 2011 

layer is patterned to form the second electrically conductive 
pattern 312. During electroplating to form the non-patterned 
electrically conductive layer, the second electrically conduc 
tive post segments 308b can also be formed in a common 
process operation. 
0055. Next, referring to FIG.3-8 and FIG.3-9, the carrier 
302 and the initial electrically conductive layer 304 are 
removed. In the present embodiment, the carrier 302 and the 
initial electrically conductive layer 304 can have a release 
interface in between, so that the carrier 302 can be released 
from the initial electrically conductive layer 304. Moreover, 
the initial electrically conductive layer 304 can be removed by 
etching, and exposed surfaces (e.g., of the second electrically 
conductive pattern 312) can be protected from etching while 
the initial electrically conductive layer 304 is removed. 
0056. Next, referring to FIG.3-10, a first solder mask layer 
314 is formed adjacent to the first electrically conductive 
pattern 306, wherein the first solder mask layer 314 exposes 
the first pads 306a. Moreover, a second solder mask layer 316 
is formed adjacent to the second electrically conductive pat 
tern 312, wherein the second solder mask layer 316 exposes 
the second pads 312a. In some embodiments, a Surface fin 
ishing or passivation layer (not shown) can be formed adja 
cent to either, or both, of the first pads 306a and the second 
pads 312a. The Surface passivation layer can include, for 
example, nickel/gold, nickel/cadmium/gold, nickel/silver, 
gold, tin, alloys thereof (e.g., a tin-lead alloy), silver, electro 
less nickel electroless palladium immersion gold (ENEPIG), 
or a combination thereof. 

0057. Once a package carrier is fabricated in accordance 
with FIG. 3-1 through FIG. 3-10, a package according to an 
embodiment of the invention can be fabricated by disposing a 
chip (e.g., the chip 104 in FIG. 1C) adjacent to the package 
carrier, electrically connecting the chip to the first pads 306a, 
and disposing solder balls (e.g., the first solder balls 102 of 
FIG.1C) adjacent to respective ones of the second pads 312a. 
0058. It should be recognized that similar operations as 
discussed for FIG. 2-1 through FIG. 2-10 and FIG. 3-1 
through FIG. 3-10 can be used to fabricate a package carrier 
and a package including a chip pad and a chip Support pad that 
is connected to the chip pad (e.g., as illustrated in FIG. 1E 
through FIG. 1H). 
0059. In summary, in a package carrier of some embodi 
ments of the invention, electrically conductive posts can be 
used so as to effectively reduce a package size and a package 
area, while controlling the cost and complexity of packaging 
processes. 

0060. While the invention has been described with refer 
ence to the specific embodiments thereof, it should be under 
stood by those skilled in the art that various changes may be 
made and equivalents may be substituted without departing 
from the true spirit and scope of the invention. In addition, 
modifications may be made to adapt a particular situation, 
material, composition of matter, method, or process, within 
the scope of the claims, including variances or tolerances 
attributable to manufacturing processes and techniques. In 
particular, while the methods disclosed herein have been 
described with reference to particular operations performed 
in a particular order, it will be understood that these opera 
tions may be combined, sub-divided, or re-ordered to forman 
equivalent method and resultant structure consistent with the 
teachings of the invention. 
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What is claimed is: 
1. A package carrier, comprising: 
a dielectric layer having a plurality of openings; 
a first conductive pattern, disposed adjacent to a first Sur 

face of the dielectric layer, the first conductive pattern 
including a plurality of first pads; and 

a plurality of conductive Vias disposed in respective ones of 
the openings, wherein each conductive via includes a 
first via segment, connected to at least one of the first 
pads, and a second via segment, connected to the first via 
segment, such that a lateral extent of the first via segment 
is different from a lateral extent of the second via seg 
ment. 

2. The package carrier as claimed in claim 1, wherein the 
first conductive pattern is embedded in the dielectric layer. 

3. The package carrier as claimed in claim 1, wherein the 
lateral extent of the first via segment is greater than the lateral 
extent of the second via segment. 

4. The package carrier as claimed in claim 1, wherein the 
conductive vias provide a locking mechanism with respect to 
the dielectric layer. 

5. The package carrier as claimed in claim 1, further com 
prising: 

a second conductive pattern, disposed adjacent to a second 
surface of the dielectric layer and including a plurality of 
second pads, wherein the second via segment of each 
conductive via is connected to at least one of the second 
pads. 

6. The package carrier as claimed in claim 5, further com 
prising: 

a chip pad support, extending through the dielectric layer, 
wherein the first conductive pattern includes a third pad 

corresponding to a chip pad, and the chip pad support 
includes a first Support segment, connected to the chip 
pad, and a second Support segment, connected to the first 
Support Segment. 

7. The package carrier as claimed in claim 6, wherein the 
second conductive pattern includes a fourth pad connected to 
the second support segment, a lateral extent of the first Sup 
port segment is greater than the lateral extent of the first via 
segment, and a lateral extent of the second Support segment is 
greater than the lateral extent of the second via segment. 

8. The package carrier as claimed in claim 7, wherein the 
lateral extent of the first Support segment is greater than the 
lateral extent of the second Support segment. 

9. The package carrier as claimed in claim 1, further com 
prising: 

a chip pad support, extending through the dielectric layer, 
wherein the first conductive pattern includes a chip pad, 

and the chip pad support includes a first Support seg 
ment, connected to the chip pad, and a second Support 
segment, connected to the first Support segment. 

10. A semiconductor package, comprising: 
a package carrier, including: 

a dielectric layer; 
a top conductive pattern, disposed adjacent to a top 

Surface of the dielectric layer, and including a plural 
ity of first pads; 

a bottom conductive pattern, disposed adjacent to a bot 
tom Surface of the dielectric layer, and including a 
plurality of second pads; and 

a plurality of conductive vias within the dielectric layer 
and extending between the top conductive patternand 
the bottom conductive pattern, wherein each conduc 
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tive via includes a first segment, connected to at least 
one of the first pads, and a second segment, connected 
to at least one of the second pads; and 

a chip, attached to the package carrier and connected to the 
first pads. 

11. The semiconductor package as claimed in claim 10, 
wherein the top conductive pattern is embedded in the dielec 
tric layer. 

12. The semiconductor package as claimed in claim 10, 
wherein a lateral extent of the first segment is greater than a 
lateral extent of the second segment. 

13. The semiconductor package as claimed in claim 10, 
wherein the conductive Vias provide a locking mechanism 
with respect to the dielectric layer. 

14. The semiconductor package as claimed in claim 10, 
wherein a top Surface of the top conductive pattern is aligned 
with the top surface of the dielectric layer. 

15. The semiconductor package as claimed in claim 10, 
wherein the package carrier further includes: 

a chip pad Support, extending through the dielectric layer, 
wherein the top conductive pattern includes a third pad 

corresponding to a chip pad, the chip is disposed adja 
cent to the chip pad, the chip pad Support includes a third 
segment, connected to the chip pad, and a fourth seg 
ment, connected to the third segment, the bottom con 
ductive pattern includes a fourth pad connected to the 
fourth segment, a lateral extent of the third segment is 
greater than a lateral extent of the first segment, and a 
lateral extent of the fourth segment is greater than a 
lateral extent of the second segment. 

16. The semiconductor package as claimed in claim 15, 
further comprising: 

at least one conductive bump, disposed adjacent to the 
fourth pad. 

17. The semiconductor package as claimed in claim 10, 
wherein the package carrier further includes: 

an etching stop layer, disposed between the conductive Vias 
and the top conductive pattern. 

18. The semiconductor package as claimed in claim 10, 
wherein the conductive vias correspond to conductive posts. 

19. A semiconductor fabrication process, comprising: 
forming a first conductive pattern including a plurality of 

first pads; 
forming a plurality of first via segments on at least Some of 

the first pads; 
providing a dielectric layer having a plurality of first open 

ings corresponding to the first via segments; 
applying the dielectric layer to the first conductive pattern 

and the first via segments; 
forming a plurality of second openings in the dielectric 

layer, such that the first via segments are exposed by the 
Second openings; and 

forming a plurality of second via segments on the first via 
segments and at least partially within the second open 
ings, such that a diameter of the first via segment is 
different than a diameter of the second via segment. 

20. The process as claimed in claim 19, further comprising: 
forming a second conductive pattern including a plurality 

of second pads, wherein the second via segments are 
connected to at least Some of the second pads. 
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