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SEMICONDUCTOR PACKAGE AND A 
METHOD FOR MANUFACTURING THE 

SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority to Korean 
patent application number 10-2007-00 ?led on Jun. 20, 2007, 
Which is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a semiconductor 
package, and more particularly to a semiconductor package 
and a method for manufacturing the same Which, can easily 
supply poWer Without an increase in the number of pads 
required for the poWer supply. 
[0003] The latest semiconductor device, e.g., Dynamic 
Random Access Memory (DRAM) has been manufactured to 
have high density and velocity. Chips of higher velocity and 
performance require operational characteristics of loW volt 
age to reduce the amount of poWer used and heat generated 
due to the amount of poWer used. 

[0004] However, in order to satisfy such characteristics, a 
larger number of the pads are required for poWer supply. The 
ability to increase the number of pads Within the chip is 
limited and it makes total siZe of the chip greater, Which 
results in increasing a product cost. 
[0005] The latest semiconductor chip of higher velocity 
and performance requires a larger number of the pads for 
poWer supply, and such pads must be formed only on speci?c 
locations that enable Wire bonding in an assembly process. 
HoWever, the siZe of the chip must be necessarily increased in 
order accommodate a larger number of pads in the speci?c 
locations. This causes an increase in the product cost. 

[0006] Moreover, in the typical DRAM device the pads are 
arranged in a center portion to be manufactured as package of 
a Board On Chip (BOC) type using a substrate With a WindoW. 
It is dif?cult to supply suf?cient poWer because the poWer is 
supplied to edge portions of the chip via a metal Wire con 
nected to the pads in the center portion. 
[0007] In addition, since the semiconductor chip is manu 
factured using ?ne processes, proposals for the siZe, the num 
ber and the pitch of the pad are very limited. A pitch for a lead 
frame or substrate used for packaging the semiconductor chip 
is very great due to limitation of the process. Therefore, 
although a su?icient number of pads is formed on the semi 
conductor chip to supply the poWer, it is possible to connect 
all of the pads via the Wire due to a difference betWeen the 
pitch of the pad and the pitch of the lead frame. 
[0008] Moreover, a lot of the time and cost is involved 
because the Whole semiconductor chip must be redesigned or 
additional metal Wiring must be formed via a Fab process in 
order to prepare additional poWer or signal Wiring. 

SUMMARY OF THE INVENTION 

[0009] Embodiments of the present invention are directed 
to a semiconductor package, Which can achieve loW voltage 
characteristics Without an increase in a chip siZe. 

[0010] Further, embodiments of the present invention are 
directed to a semiconductor package capable of supplying 
suf?cient poWer. 
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[0011] Moreover, embodiments of the present invention 
provide a semiconductor package capable of reducing pro 
duction time and cost despite securing the loW voltage char 
acteristics. 
[0012] According to one embodiment of the present inven 
tion, a semiconductor package may comprise a semiconduc 
tor package comprises a semiconductor chip having a plural 
ity of pads including pads for poWer supply disposed in a 
center portion and an internal Wiring disposed to be exposed 
to outside; an insulating ?lm formed on the semiconductor to 
expose the pads for poWer supply and the internal Wirings; 
and re-distribution lines formed on the insulating ?lm to 
connect betWeen the exposed portions of the pads for poWer 
supply and the internal Wiring. 
[0013] The number of the pads for poWer supply is at least 
tWo and the exposed internal Wirings is at least one. 
[0014] The internal Wirings and the re-distribution lines of 
Which at least one is exposed respectively are all connected 
With each other. 
[0015] The re-distribution line is composed of a metal ?lm, 
and the metal ?lm is formed With a layer of Au or any one 
alloy layer of Cu/Ni/Au, Cu/Au and Ni/Au With Au formed 
thereon. 
[0016] The semiconductor package further comprises a 
capping ?lm formed on the insulating ?lm and the re-distri 
bution lines to expose one portion of the re-distribution line 
and the poWer supply bonding pads. 
[0017] According to another embodiment of the present 
invention, a method for manufacturing a semiconductor 
package comprising steps of forming an insulating ?lm on a 
semiconductor chip having a plurality of pads including pads 
for poWer supply disposed in a center portion and an internal 
Wiring disposed to be exposed to outside; exposing the pads 
for poWer supply and one portion of the internal Wirings by 
etching the insulating ?lm; and forming re-distribution lines 
on the insulating ?lm to connect betWeen the exposedpads for 
poWer supply and the exposed portion of the internal Wirings. 
[0018] The number of the pads for poWer supply and the 
exposed internal Wirings connected via the re-distribution 
lines is at least one each. 

[0019] The re-distribution lines are formed in such a Way to 
connect betWeen the exposed internal Wirings and the re 
distribution lines of Which the number is at least one respec 
tively. 
[0020] The step of forming the re-distribution lines is car 
ried out via an electrolysis plating process. 
[0021] The step of forming the re-distribution lines using 
the electrolysis plating process comprises steps of forming a 
seed metal ?lm on a passivation ?lm including the exposed 
pads for poWer supply and the exposed portion of the internal 
Wirings; forming a mask pattern on the seed metal ?lm to 
expose a re-distribution line forming area selectively; plating 
the metal ?lm on the seed metal ?lm exposed; and eliminating 
the mask pattern and one portion of the seed metal ?lm 
beneath the mask pattern. 
[0022] The mask pattern forms a photosensitive ?lm pat 
tern. 

[0023] The metal ?lm is formed With Au or any one alloy 
layer of Cu/Ni/Au, Cu/Au and Ni/Au With Au formed 
thereon. 

[0024] The method for manufacturing the semiconductor 
package further comprises a step of forming a capping ?lm 
formed on the insulating ?lm including the re-distribution 
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lines to expose each of one portion of the re-distribution lines 
and the poWer supply bonding pads. 
[0025] The method for manufacturing the semiconductor 
package further comprises a step of back-grinding a back 
surface of the semiconductor chip after forming the capping 
?lm. 
[0026] The method for manufacturing the semiconductor 
package performs the step of forming the insulating ?lm 
through the step of back-grinding the back surface of the 
semiconductor chip at Wafer level. 
[0027] The method for manufacturing the semiconductor 
package further comprises a step of saWing at chip level after 
back-grinding the back surface of the semiconductor at Wafer 
level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a plan vieW illustrating a semiconductor 
package in accordance With one embodiment of the present 
invention. 
[0029] FIGS. 2A through 2E are cross-sectional vieWs 
illustrating the process steps of a method for manufacturing 
the semiconductor package in accordance With an embodi 
ment of the present invention. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

[0030] According to a preferred embodiment of the present 
invention, one portion of internal Wirings formed on a semi 
conductor chip is exposed, re-distribution lines to connect the 
exposed internal Wiring and pads for poWer supply to each 
other are formed through a re-distribution line process at a 
Wafer level, and thereafter a knoWn packaging process can 
proceed. 
[0031] Since the poWer can be directly supplied to the inter 
nal Wiring via the re-distribution lines, it is not necessary to 
increase the number of the pads for poWer supply. Therefore, 
according to the present invention the semiconductor chip can 
be of high speed and high performance and have loW voltage 
characteristics Without an increasing the chip siZe caused by 
increasing the number of the pads for the poWer supply. 
[0032] Further, since the present invention alloWs the 
poWer to be supplied to the internal Wirings in edge portions 
via the re-distribution lines, and not to the metal Wire, it 
becomes possible to supply suf?cient poWer. 
[0033] In addition, the poWer can be easily supplied 
because the present invention does not require a siZe of an 
exposed portion of the internal Wiring to be limited differently 
from When the bonding pad used for bonding the Wire is 
formed. 
[0034] In addition, With the present invention it is possible 
to prevent an increase in production time and cost because it 
does not require redesign of the Whole semiconductor chip or 
the formation of a separate metal Wiring via a Fab process for 
supplying the poWer. 
[0035] FIG. 1 is a plan vieW illustrating a semiconductor 
package according to an embodiment of the present inven 
tion. The semiconductor package Will be speci?cally 
described referring to FIG. 1. 
[0036] As shoWn in FIG. 1, the semiconductor chip 100 
includes a plurality of bonding pads 102 including pads for 
poWer supply 102a and Wirings 104. The plurality of bonding 
pads 102 including the pads for poWer supply 10211 is 
arranged in one roW or 2 roWs at a center portion of the 
semiconductor chip 100. The number of the pads for poWer 
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supply 10211 is at least tWo. The Wirings 104 is formed to be 
arranged in, for example, an edge portion Within the semi 
conductor chip 100 in chip production process, and the num 
ber of the Wirings is at least one. 
[0037] The semiconductor chip 100 has a passivation ?lm 
106 formed on a surface thereof, and the passivation ?lm is 
formed to expose the bonding pads 102 including the pads for 
poWer supply 102a together With the internal Wirings 104. 
[0038] An insulating ?lm 110 is formed on the passivation 
?lm 106 of the semiconductor chip 100 to expose the plurality 
of bonding pads 102 including pads for poWer supply 102a 
and one portion of the internal Wirings 104. 
[0039] Further, re-distribution lines 120 are formed on the 
insulating ?lm 110 to connect the exposed portion of the 
internal Wirings 104 and the pads for poWer supply 10211 With 
each other. The re-distribution lines 120 are formed through 
an electrolysis plating process, and are responsible for trans 
ferring the poWer applied via the pads for poWer supply 10211 
to the internal Wiring 104. Such re-distribution lines 120 are 
formed to connect betWeen the internal Wirings 104 and the 
pads for poWer supply 10211 of Which the number is at least 
one respectively. The re-distribution lines composed of a 
metal ?lm, for example, a ?lm of Au or any one alloy ?lm of 
Cu/N i/ Au, Cu/Au and Ni/ Au With Au disposed thereon. 
[0040] Although not shoWn, a capping ?lm is formed on the 
insulating ?lm 110 With the re-distribution lines 120 formed 
thereon to protect the re-distribution lines 120. The capping 
?lm is formed to expose the bonding pads 102 including the 
pad for poWer supply 102a and one portion of the re-distri 
bution lines 120. 
[0041] Further, the semiconductor chip 100 as mentioned 
above is attached on, for example, a substrate With circuit 
pattern including electrode terminals and ball lands, the elec 
trode terminal of the substrate and the bonding pads 102 
including the pads for poWer supply 10211 are bonded via the 
metal Wire, a top surface of the semiconductor chip 100 
including the metal Wire is sealed With molding material, and 
solder balls are attached to the ball lands on a bottom surface 
of the substrate to function as an external connection termi 
nal, thereby making a semiconductor package. 
[0042] The semiconductor package according to an 
embodiment of the present invention can alloW the poWer to 
be supplied more easily to the semiconductor chip Without an 
increase in the number of the pads for poWer supply by 
connecting the pads for poWer supply With the internal Wiring 
via the re-distribution lines, thereby manufacturing the semi 
conductor chip With loW voltage characteristics. 
[0043] Hereinafter, a method for manufacturing the semi 
conductor package according to an embodiment of the 
present invention mentioned above Will be described refer 
ring to FIG. 2A through 2E. 
[0044] Referring to FIG. 2A, there is provided a semicon 
ductor chip 100 Which has a plurality of bonding pads includ 
ing pads for poWer supply 102a disposed in a center portion 
thereof and internal Wirings 104 disposed in internal edges, 
and has a passivation ?lm 106 formed on a surface thereof so 
as to expose the poWer supply bonding pads 10211. The inter 
nal Wirings 104 are exposed by etching the passivation ?lm 
106 on the surface of the semiconductor chip 100. 
[0045] Referring to FIG. 2B, after forming an insulating 
?lm 110 on the passivation ?lm 106 of the semiconductor 
chip 100, the plurality of bonding pads including the pad for 
poWer supply 10211, as Well as the internal Wirings 104 are 
alloWed to be exposed by etching the insulating ?lm 110. 
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[0046] Referring to FIG. 2C, a seed metal ?lm 122 is 
formed on the passivation ?lm 106 of the semiconductor chip 
100 including the exposed power supply bonding pads 102a 
and the internal Wirings 104 to be used for an electrolysis 
plating. Thereafter, a mask pattern 124 is formed on the seed 
metal ?lm 122 so as to expose only re-distribution line form 
ing areas selectively. The mask pattern 124 is preferably a 
photosensitive ?lm pattern formed via a photolisography pro 
cess. 

[0047] Referring to FIG. 2D, a metal ?lm 126 is plated on 
exposed portion of the seed metal ?lm 122 via an electrolysis 
plating process. The metal ?lm 126 is formed With a single 
?lm of Au or any one alloy ?lm of Cu/Ni/Au, Cu/Au and 
Ni/Au With Au formed on uppermost layer. 
[0048] Referring to FIG. 2E, the re-distribution lines 120 
are formed to connect all of the pads for poWer supply 102a 
and the internal Wirings 104 With each other, by eliminating 
the mask pattern and one portion of the seed metal 122 
beneath the mask pattern. Thereafter, the capping ?lm (not 
shoWn) is formed to expose the pads for poWer supply 102a 
and one portion of the re-distribution line 120 on the insulat 
ing ?lm 110. 
[0049] Subsequently, although not shoWn, the thickness of 
the semiconductor chip 100 is loWered by back-grinding a 
back surface of the semiconductor chip 100 formed With the 
capping ?lm 130. Then, the semiconductor chip Will be 
attached to the substrate. The electrode terminal of the sub 
strate and the plurality of bonding pads 102 including the pads 
for poWer supply 10211 are connected With each other via the 
metal Wire. And then, a top surface of the semiconductor chip 
100 including the metal Wire is ?lled With molding materials, 
and solder balls are attached on the bottom surface of the 
substrate so as to function as the external connection terminal, 
thereby to complete manufacturing the semiconductor pack 
age. 
[0050] All of the steps of exposing the internal Wirings, the 
step of forming the insulating ?lm, and a step of back-grind 
ing the back surface of the semiconductor chip are performed 
at Wafer level. Then a step of saWing after back-grinding the 
back surface of the semiconductor chip at Wafer level is 
performed at chip level. 
[0051] Since the present invention performs subsequent 
packaging processes in a state that the re-distribution line is 
formed to connect betWeen the bonding pads and the internal 
Wirings via the Wafer-level process for the manufactured 
semiconductor chip, it is possible to easily provide the semi 
conductor package having loW voltage characteristics. 
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[0052] Moreover, because the present invention can supply 
the poWer directly to the internal Wiring via the re-distribution 
line, it is possible to prevent an increase in the chip siZe. 
[0053] Moreover, the present invention can supply su?i 
cient poWer since the poWer can be directly supplied to the 
internal Wirings. 
[0054] In addition, the Whole semiconductor chip, does not 
need to be redesigned or does a separate metal Wiring need to 
be formed via a Fab process for the purpose of supplying the 
poWer, thereby preventing increase in product time and cost 
for the semiconductor chip. 
[0055] Although a speci?c embodiments of the present 
invention has been described for illustrative purposes, those 
skilled in the art Will appreciate that various modi?cations, 
additions and substitutions are possible, Without departing 
from the scope and the spirit of the invention as disclosed in 
the accompanying claims. 
We claim: 
1. A semiconductor package comprising: 
a semiconductor chip having a plurality of pads including 

pads for poWer supply disposed in a center portion and 
an internal Wiring exposed to the outside of the semi 
conductor chip; 

an insulating ?lm formed on the semiconductor chip to 
expose the pads for poWer supply and the internal Wir 
ings; and 

re-distribution lines formed on the insulating ?lm to con 
nect the exposed portions of the pads for poWer supply 
and the exposed internal Wiring. 

2. The semiconductor package according to claim 1, 
Wherein the number of the pads for poWer supply is at least 
tWo and the exposed internal Wirings is at least one. 

3. The semiconductor package according to claim 2, 
Wherein the exposed internal Wirings and the re-distribution 
lines of at least one are all connected With each other. 

4. The semiconductor package according to claim 1, 
Wherein the re-distribution line is composed of a metal ?lm. 

5. The semiconductor package according to claim 4, 
Wherein the metal ?lm is formed With a ?lm of Au or any one 
alloy ?lm of Cu/Ni/Au, Cu/Au and Ni/Au With Au formed 
thereon. 

6. The semiconductor package according to claim 1, fur 
ther comprising a capping ?lm formed on the insulating ?lm 
to expose one portion of the re-distribution line and to expose 
the pads for poWer supply. 

* * * * * 


