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(57) ABSTRACT 

A method for manufacturing a chip scale package includes: 
providing a redistribution substrate; attaching a semicon 
ductor Wafer to the redistribution substrate; forming external 
terminals on the redistribution substrate; and separating the 
semiconductor Wafer and the redistribution substrate into 
individual integrated circuits. The method can further 
include forming a buffer layer by ?lling a gap betWeen the 
semiconductor Wafer and the redistribution substrate With a 
dielectric material. Another method is the same as the 
method described above except that instead of the semicon 
ductor Wafer, individual integrated circuit chips attach to the 
redistribution substrate. Meanwhile, a semiconductor pack 
age includes: a semiconductor integrated circuit having chip 
pads formed thereon; interconnection bumps overlying on 
the chip pads; a patterned metal layer connecting to the 
interconnection bumps; a ?rst dielectric layer under the 
patterned metal layer; a second dielectric layer overlying on 
the patterned metal layer; and terminal pads connecting to 
the patterned metal layer. The semiconductor package can 
further include external terminals connecting to the terminal 
pads, a third dielectric layer ?lling a gap betWeen the ?rst 
dielectric layer and the semiconductor integrated circuit. 
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CHIP SCALE PACKAGE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This document is related to and incorporates by 
reference co-?led US. patent application Ser. No. 
UNKNOWN entitled “Chip Scale Package and Method for 
Manufacturing the Same Using Rerouting Film and Solder 
mg”. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention generally relates to a semi 
conductor package and a method for manufacturing the 
semiconductor package, and more particularly to a chip 
scale package and a method for manufacturing the chip scale 
package at the Wafer level, using a redistribution substrate. 

[0004] 2. Description of the Related Arts 

[0005] The electronics industry has been progressing With 
the miniaturiZation of electronic devices. This trend in?u 
ences semiconductor packaging technology, Which enables 
the connection betWeen bare IC chips and other components. 
Typically, a semiconductor package has a footprint much 
larger than that of the chip. To adapt to the miniaturiZation 
trend, the siZe difference betWeen the package and the chip 
has been reduced, producing a neW package type called a 
Chip Scale Package (or a Chip SiZe Package) (CSP). Among 
the manufacturing technologies for the CSPs is Wafer Level 
Chip Scale Packaging, Which assembles CSPs at the Wafer 
level, rather than separately processing individual chips. 

[0006] FIG. 1 schematically shoWs a semiconductor Wafer 
10, Which includes integrated circuit chips 20 and scribe 
lines 14 dividing the chips 20. As shoWn in FIG. 2 Which is 
an enlarged vieW of part ‘A’ of FIG. 1, chip pads 22 are on 
each chip 20, and a passivation layer 24 covers the upper 
surface of the IC chip 20 eXcept Where openings through the 
passivation layer 24 eXpose the chip pads 22. 

[0007] Regarding to FIGS. 3 and 4, in conventional Wafer 
level chip scale packaging, a dielectric layer 36 and solder 
bumps 38 are formed on the surface of the Wafer 10. The 
solder bumps 38 electrically connect to the chip pads 22 of 
FIG. 2. Then, a saWing apparatus separates the Wafer 10 
along the scribe lines 14, producing individual CSPs 30. 

[0008] FIG. 4 illustrates the cross-sectional structure of 
the CSP 30. The solder bump 38 connects to the chip pad 22 
through a metal layer 34, and a ?rst and a second dielectric 
layers 32 and 36 are respectively on and under the metal 
layer 34. Integrated circuits (not shoWn) are under the chip 
pad 22 and the passivation layer 24. In the fabrication of the 
CSPs 30 on the Wafer 10, the ?rst dielectric layer 32 is 
formed and patterned on the Wafer 10 such that openings in 
the ?rst dielectric layer 32 expose the chip pads 22. Then, the 
metal layer 34 is formed on the ?rst dielectric layer by metal 
deposition and patterning, so that the metal layer 34 contacts 
the chip pads 22. The second dielectric layer 36 is formed on 
the metal layer 34 such that openings in the second dielectric 
layer 36 expose a portion of the metal layer 34. Finally, 
solder bumps 38 are formed on the eXposed portion of the 
metal layer 34. As described above, saWing separates indi 
vidual CSPs 30. 
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[0009] The CSPs manufactured by the above-described 
manufacturing method have several problems. First, coating 
and high-temperature curing of the dielectric layers may 
apply thermal stress to the integrated circuits beloW the 
dielectric layers, damaging the integrated circuits. The thin 
ner the dielectric layers are, the smaller the thermal stress is. 
HoWever, making the dielectric layer thin increases the 
capacitance of the CSP. Second, When the CSP is mounted 
on an eXternal circuit board such that the solder bumps 
contact the circuit board, the connection integrity betWeen 
the solder bumps and the circuit board is not reliable. 

[0010] Third, since defective chips as Well as good chips 
are packaged in Wafer level, the manufacturing cost of 
individual CSPs increases. 

SUMMARY OF THE INVENTION 

[0011] The present invention is directed to chip scale 
packages and methods for manufacturing the chip scale 
packages. The methods fabricate multiple chip scale pack 
ages on a semiconductor Wafer including integrated circuits, 
and separate the chip scale packages by saWing. 

[0012] In accordance With an embodiment of the inven 
tion, a method for manufacturing a chip scale package 
includes: providing a redistribution substrate Which has 
terminal pads, interconnection bumps, and a patterned metal 
layer connecting the interconnection bumps to the respective 
terminal pads; attaching a semiconductor Wafer having chip 
pads to the redistribution substrate, such that the intercon 
nection bumps of the redistribution substrate contact the 
chip pads of the semiconductor Wafer; forming eXternal 
terminals on the respective terminal pads; and separating the 
semiconductor Wafer and the redistribution substrate into 
individual integrated circuits. The method can further 
include forming a buffer layer by ?lling a gap betWeen the 
semiconductor Wafer and the redistribution substrate With a 
dielectric material. 

[0013] A method of providing the redistribution substrate 
includes: forming a ?rst dielectric layer having ?rst open 
ings on a substrate base; forming the terminal pads on the 
substrate base inside the ?rst openings; forming the pat 
terned metal layer on the ?rst dielectric layer, the patterned 
metal layer connecting to the terminal pads; forming a 
second dielectric layer having second openings on the 
patterned metal layer and the ?rst dielectric layer; and 
forming the interconnection bumps on the eXposed patterned 
metal layer through the second openings. 

[0014] Another method for manufacturing a chip scale 
package is the same as the method described above eXcept 
that instead of the semiconductor Wafer, individual inte 
grated circuit chips are attached to the redistribution sub 
strate. 

[0015] In accordance With another embodiment of the 
invention, a semiconductor package includes: a semicon 
ductor integrated circuit having chip pads formed thereon; 
interconnection bumps overlying on the chip pads; a pat 
terned metal layer connecting to the interconnection bumps; 
a ?rst dielectric layer under the patterned metal layer, the 
?rst dielectric layer having ?rst holes through Which the 
patterned metal layer connects to the interconnection bumps; 
a second dielectric layer overlying the patterned metal layer, 
the second dielectric layer having second holes Which 
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expose the patterned metal layer; and terminal pads con 
necting to the patterned metal layer through the second 
holes. The semiconductor package can further include exter 
nal terminals connecting to the terminal pads, a third dielec 
tric layer ?lling a gap betWeen the ?rst dielectric layer and 
the semiconductor integrated circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The various features and advantages of the present 
invention Will be readily understood With reference to the 
folloWing detailed description taken in conjunction With the 
accompanying draWings, Wherein like reference numerals 
designate like structural elements, and, in Which: 

[0017] FIG. 1 is a plan vieW of a semiconductor Wafer; 

[0018] FIG. 2 is an enlarged vieW of a part “A” of FIG. 
1; 

[0019] FIG. 3 is a partial plan vieW of a Wafer conven 
tionally processed to have multiple chip scale packages; 

[0020] FIG. 4 is a cross-sectional vieW of a chip scale 
package of FIG. 3; 

[0021] FIGS. 5 to 20 are partial cross-sectional vieWs of a 
semiconductor Wafer and/or a redistribution substrate, illus 
trating a method for manufacturing chip scale packages 
according to an embodiment of the present invention, 
Wherein 

[0022] FIGS. 5 and 6 shoW the semiconductor Wafer, 

[0023] FIGS. 7 to 14 shoW the a redistribution substrate, 
and 

[0024] FIGS. 15 to 20 shoW the semiconductor Wafer and 
the redistribution substrate; 

[0025] FIGS. 21 to 27 are partial cross-sectional vieWs of 
a semiconductor Wafer, illustrating a method for manufac 
turing chip scale packages according to another embodiment 
of the present invention; and 

[0026] FIGS. 28 to 31 are partial cross-sectional vieWs of 
a semiconductor Wafer, illustrating a method for manufac 
turing Wafer level chip scale packages according to still 
another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] The present invention is directed to chip scale 
packages and methods for manufacturing the chip scale 
packages. The methods fabricate multiple chip scale pack 
ages on a semiconductor Wafer including integrated circuits, 
and separates the chip scale packages by saWing. The 
individualiZed chip scale packages can be directly mounted 
on a circuit board of an electronic device. 

[0028] FIGS. 5 to 20 illustrate a method for manufacturing 
a chip scale package according to an embodiment of the 
present invention. Referring to FIG. 5, a knoWn Wafer 
fabrication method produces a Wafer 100 containing inte 
grated circuits (not shoWn), chip pads 104, and a passivation 
layer 106 on a silicon Wafer substrate 102. Openings of the 
passivation layer 106 eXpose chip pads 104. The Wafer 100 
also includes scribe lines (not shoWn), Which separate the 
integrated circuits. 
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[0029] With reference to FIG. 6, an under barrier metal 
(UBM) 108 is formed on the chip pad 104 to increase the 
adhesion strength betWeen the chip pad 104 and a solder 
bump to be formed on the chip pad 104. Typically, the UBM 
108 is multilayered and includes nickel (Ni), copper (Cu), 
gold (Au), titanium (Ti), chromium (Cr), titanium-tungsten 
(TiW), and/or nickel-vanadium (NiV) layers. Other metal 
layers also can be a part of the UBM 108. The structure of 
the UBM 108 and the method of fabricating the UBM 108 
are Well knoWn in the art. For example, electroplating or 
electroless-plating can form the UBM 108. Prior to the 
plating but before forming the passivation, the chip pads 104 
can be coated With Palladium (Pd) or Zinc (Zn) to facilitate 
the plating. A Pd coating can be formed by dipping the chip 
pads in PdCl2 diluted With a small quantity of HCl and H20. 
To form a Zn coating, the chip pads are ?rst treated With 
HNO3, dipped in Zincate solution for about 1 minute, treated 
With HNO3 for about 15 seconds, and again dipped in 
Zincate solution for about 1 minute. 

[0030] Apart from the Wafer 100, a redistribution substrate 
is prepared. FIGS. 7 to 14 shoW a manufacturing process of 
the redistribution substrate. With reference to FIG. 7, a ?rst 
dielectric layer 112 is formed on a substrate base 110, Which 
is a metal sheet or ?lm, preferably a copper (Cu) sheet. The 
?rst dielectric layer 112 is formed by coating a polymer such 
as a polyimide or a BenZoCycloButene (BCB) and pattern 
ing the coated polymer layer to form openings 114 that 
eXpose substrate base 110. AknoWn photo-etch process can 
pattern the ?rst dielectric layer 112. 

[0031] As shoWn in FIG. 8, after the patterning, terminal 
pads 116 are formed on the substrate base 110 in the 
openings 114 in the same Way that the UBM 108 of FIG. 8 
Was formed. For instance, When electroplating forms the 
terminal pads 116, the substrate base 110 is used as a plating 
electrode. 

[0032] FIG. 9 to 12 shoW formation of redistributed metal 
patterns 122. First, a photoresist layer 118 is formed by 
knoWn coating and photo-etch processes on the ?rst dielec 
tric layer 112 as shoWn in FIG. 9. Then, as shoWn in FIG. 
10, a knoWn chemical vapor deposition forms a metal layer 
120 on the ?rst dielectric layer 112 and the photoresist layer 
118. Then, by removing the photoresist layer 118 and the 
metal layer 120 on the photoresist layer 118, the redistrib 
uted metal patterns 122 are obtained. The redistributed metal 
patterns 122 can be made of Copper (Cu), Aluminum (Al), 
Zinc (Zn), Iron (Fe), Platinum (Pt), Cobalt (Co), Lead (Pb), 
Nickel (Ni), or their alloys. 

[0033] In FIG. 12, a second dielectric layer 124 is formed 
of a polymer, such as polyimide or BCB, on the redistributed 
metal patterns 122 in the same Way that the ?rst dielectric 
layer 112 of FIG. 7 is formed. The second dielectric layer 
124 has second openings 126 through Which the redistrib 
uted metal patterns 122 is eXposed. Second openings 126 
have positions that coincide With the chip pads 22. 

[0034] FIGS. 13 and 14 illustrate the formation of inter 
connection bumps 128 on the portion of the redistributed 
metal patterns 122 eXposed through the second openings 
126. Electroplating a metal such as solder can form pre 
interconnection bumps 128‘ on the eXposed redistributed 
metal patterns 122 using the substrate base 110 as plating 
electrode. Then, re?oWing the pre-interconnection bumps 
128‘ forms the interconnection bumps 128 in ball shape 



US 2001/0020737 A1 

through melting and solidifying of the pre-interconnection 
bumps 128‘. As a result, the processes in FIGS. 7 to 14 
manufactures a redistribution substrate 130. According to 
the above-described method, the redistribution substrate 130 
is manufactured separately from the Wafer 100, and thus the 
integrated circuit chips of the Wafer are not damaged by 
process conditions associated With forming dielectric layers 
in the knoWn Wafer level chip scale packaging. 

[0035] After the redistribution substrate 130 is manufac 
tured, the Wafer 100 of FIG. 15, Which is identical to the 
Wafer 100 of FIG. 6, is attached to the redistribution 
substrate 130 as shoWn in FIG. 16. As shoWn, the intercon 
nection bumps 128 of the redistribution substrate 130 con 
nect to the chip pads 104, through the UBM 108, of the 
Wafer 100. In the attachment, the Wafer 100 is placed on the 
redistribution substrate 130 With the interconnection bumps 
128 aligned With the chip pads 104. A re?oW process at 
200~250° C. for about 1 to 2 minutes electrically connects 
the Wafer 100 and the redistribution substrate 130. This 
re?oW process is less damaging to the integrated circuits of 
the Wafer 100 than the dielectric layer formation. For 
example, forming a dielectric layer typically heat the Wafer 
to 300° C. for more than 10 minutes. 

[0036] Regarding FIG. 17, after the connection of the 
Wafer 100 to the redistribution substrate 130, dispensing an 
under?lling encapsulant (liquid polymer) into a gap 132 
betWeen the redistribution substrate 130 and the Wafer 100 
and curing the ?lled encapsulant form a buffer layer 134. For 
example, an epoxy resin having viscosity of about 250 poise 
can ?ll the gap 132 and be cured at 150° C. for about 60 
minutes. The buffer layer 134 absorbs the thermal stress 
caused by the thermal expansion coef?cient mismatch 
betWeen the Wafer 100 and the redistribution substrate 130, 
preventing failure of the interconnection bumps 128. The 
buffer layer 134 also serves as an additional dielectric layer, 
decreasing the capacitance of CSPs. 

[0037] After the forming of the buffer layer 134, the 
substrate base 110 is removed, for example, by Wet-etching, 
leaving the structure of FIG. 18. For a 500 pm thick copper 
substrate base 110, Wet etching in sulfuric acid (H2SO4) and 
hydrogen peroxide (H202) for 2 hours can remove the 
substrate base 110, exposing the terminal pads 116. Then, as 
shoWn in FIGS. 19 and 20, a solder bump formation method 
Well-knoWn in the art forms external terminals 136 on the 
respective terminal pad 116, and a conventional saWing 
separates individual CSPs along scribe lines 138. 

[0038] FIGS. 21 to 27 illustrate a method for manufactur 
ing CSPs according to another embodiment of the present 
invention. This method is basically the same as the method 
described With reference to FIGS. 5 to 20. A difference is 
that the method of FIGS. 21 to 27 attaches individual 
integrated circuit chips, not the Whole Wafer, to the redis 
tributed substrate. Accordingly the processes for preparing 
the Wafer and the redistribution substrate are not explained 
here. 

[0039] Regarding to FIG. 21, saWing separates the Wafer 
100 of FIG. 6 into individual integrate circuit chips 150. The 
redistribution substrate 130 of FIG. 22 is the same as the 
redistribution substrate 130 of FIG. 14. With reference to 
FIG. 23, the separated individual chips 150 are tested, the 
chips 150 that pass the test are attached to the redistribution 
substrate 130 in the same manner described With reference 
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to FIG. 16. As before, the interconnection bumps 128 of the 
redistribution substrate 130 connect to the chip pads 104, 
through the UBM 108, of the Wafer 100. 

[0040] Regarding FIG. 24, after the connection of the 
chips 150 to the redistribution substrate 130, dispensing an 
under?lling encapsulant (liquid polymer) into a gap 152 
betWeen the redistribution substrate 130 and the chips 150 
and curing the ?lled encapsulant forms a buffer layer 156. 
FIGS. 25 and 26 illustrate separation of individual chips 
150 having a part of the redistribution substrate. As shoWn 
in FIG. 25, the ?rst and the second dielectric layers 112 and 
124 of the redistribution substrate 130 are partly removed by 
a conventional Wafer saWing betWeen the chips 150. As a 
result, a groove 158, Which extends to the substrate base 110 
of the redistribution substrate 130, is formed. Then, remov 
ing the substrate base 110 by Wet-etch separates the chips 
150 having parts of the redistribution substrate 130, expos 
ing the terminal pads 116. Finally, a solder bump formation 
method Well knoWn in the art forms external terminals 136 
on the respective terminal pads 116, and individual CSPs 
160 have been manufactured. (FIG. 27) 

[0041] The present invention further provides another 
Wafer level chip scale packaging method, Which is the same 
as the method described With reference to FIGS. 5 to 20 
except for the processes associated With external terminal 
formation. FIGS. 28 to 31 illustrate the neW external for 
mation processes. After the Wafer 130 is attached to the 
redistribution substrate 100, While the method of FIGS. 5 to 
20 removes entire substrate base 110 to expose the terminal 
pads 116, the method of FIGS. 28 to 31 exposes the terminal 
pads 116 by partial removal of the substrate base 110. In this 
embodiment, the substrate base should be made of an 
electrically conductive metal. 

[0042] After the Wafer 130 is attached to the redistribution 
substrate 100 (FIG. 28), as shoWn in FIG. 29, a photoresist 
pattern 170 is formed on the substrate base 110 by coating 
and patterning a photoresist layer, such that the photoresist 
pattern 170 is above the terminal pads 116. Then, etching the 
substrate base 110 using the photoresist pattern 170 as a 
mask results in a patterned substrate base 172 covered With 
the photoresist pattern 170 as shoWn in FIG. 30. Finally, as 
shoWn in FIG. 31, the photoresist pattern 170 is removed, 
and then patterned substrate base 172 remains to be used as 
external terminals 172 of individual CSPs. The individual 
CSPs are separated in the same Way as in the method of FIG. 
20. 

[0043] Although speci?c embodiments of the present 
invention have been described in detail hereinabove, it 
should be understood that many variations and/or modi? 
cations of the basic inventive concepts herein taught still fall 
Within the spirit and scope of the present invention as 
de?ned in the appended claims. For instance, the method of 
FIGS. 21 to 27 also can use the external terminal forming 
processes of the method of FIGS. 28 to 31. 

What is claimed is: 
1. A method for manufacturing a semiconductor package, 

comprising: 

providing a redistribution substrate comprising a substrate 
base, a plurality of terminal pads formed on the sub 
strate base, a plurality of interconnection bumps, and a 
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patterned metal layer Which connects the interconnec 
tion bumps to the respective terminal pads; 

attaching a semiconductor Wafer, on Which has a plurality 
of integrated circuits and a plurality of chip pads are 
formed, to the redistribution substrate, such that the 
interconnection bumps of the redistribution substrate 
contact the chip pads of the semiconductor Wafer; 

forming a plurality of external terminals on the respective 
terminal pads of the redistribution substrate; and 

separating the semiconductor Wafer and the redistribution 
substrate into individual semiconductor packages, each 
semiconductor package including an integrated circuit 
having a corresponding portion of the redistribution 
substrate attached thereon. 

2. The method of claim 1, Wherein said providing the 
redistribution substrate comprises: 

forming a ?rst dielectric layer having a plurality of ?rst 
openings on the substrate base; 

forming the terminal pads on the substrate base inside the 
?rst openings; 

forming the patterned metal layer on the ?rst dielectric 
layer, the patterned metal layer connecting to the ter 
minal pads; 

forming a second dielectric layer on the patterned metal 
layer and the ?rst dielectric layer, the second dielectric 
layer including a plurality of second openings; and 

forming the interconnection bumps on the patterned metal 
layer exposed through the second openings, Wherein 
the interconnection bumps electrically connect to the 
respective terminal pads through the patterned metal 
layer. 

3. The method of claim 1, Wherein said forming the 
external terminals comprises: 

removing the substrate base so as to expose the terminal 
pads; and 

forming a plurality of protruding components on the 
respective terminal pads. 

4. The method of claim 1, Wherein said forming the 
external terminals comprises patterning the substrate base so 
that portions of the substrate base remain on the terminal 
pads, Wherein the remaining portions of the substrate base 
are used as the external terminals. 

5. The method of claim 1, further comprising forming a 
buffer layer by ?lling a gap betWeen the semiconductor 
Wafer and the redistribution substrate With a dielectric 
material. 

6. A method for manufacturing a semiconductor package, 
comprising: 

providing a redistribution substrate comprising a substrate 
base, a plurality of terminal pads formed on the sub 
strate base, a plurality of interconnection bumps, and a 
patterned metal layer Which connects the interconnec 
tion bumps to the respective terminal pads; 

attaching a plurality of semiconductor integrated circuit 
chips, each of Which has a plurality of chip pads formed 
thereon, to the redistribution substrate, such that the 
interconnection bumps of the redistribution substrate 
contact the chip pads of the semiconductor chips; 
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forming a plurality of external terminals on the respective 
terminal pads of the redistribution substrate; and 

separating the redistribution substrate so as to produce 
individual semiconductor packages, each of Which 
includes an integrated circuit chip having a correspond 
ing portion of the redistribution substrate attached 
thereon. 

7. The method of claim 6, Wherein said providing the 
redistribution substrate comprises: 

forming a ?rst dielectric layer having a plurality of ?rst 
openings on the substrate base; 

forming the terminal pads on the substrate base inside the 
?rst openings; 

forming the patterned metal layer on the ?rst dielectric 
layer, the patterned metal layer connecting to the ter 
minal pads; 

forming a second dielectric layer having a plurality of 
second openings on the patterned metal layer and the 
?rst dielectric layer; and 

forming the interconnection bumps on the patterned metal 
layer exposed through the second openings, Wherein 
the interconnection bumps electrically connect to the 
respective terminal pads through the patterned metal 
layer. 

8. The method of claim 6, Wherein said forming the 
external terminals comprises: 

removing the substrate base so as to expose the terminal 
pads; and 

forming a plurality of protruding components on the 
respective terminal pads. 

9. The method of claim 6, Wherein said forming the 
external terminals comprises patterning the substrate base so 
that portions of the substrate base remain on the terminal 
pads, Wherein the remaining portions of the substrate base 
are used as the external terminals. 

10. The method of claim 6, further comprising forming a 
buffer layer by ?lling a gap betWeen the integrated circuit 
chips and the redistribution substrate With a dielectric mate 
rial. 

11. A semiconductor package comprising: 

a semiconductor integrated circuit having a plurality of 
chip pads formed thereon; 

a plurality of interconnection bumps overlying on the chip 
pads; 

a patterned metal layer connecting to the interconnection 
bumps; 

a ?rst dielectric layer under the patterned metal layer, the 
?rst dielectric 

layer having a plurality of ?rst holes through Which the 
patterned metal layer connects to the interconnection 
bumps; 

a second dielectric layer overlying on the patterned metal 
layer, the second dielectric layer having a plurality of 
second holes; and 
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a plurality of terminal pads connecting to the patterned 
metal layer through the second holes. 

12. The semiconductor package of claim 11, further 
comprising a plurality of external terminals connecting to 
the terminal pads. 

13. The semiconductor package of claim 11, further 
comprising a third dielectric layer ?lling a gap betWeen the 
?rst dielectric layer and the semiconductor integrated cir 
cuit. 
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14. The semiconductor package of claim 11, Wherein the 
semiconductor integrated circuit comprises a passivation 
layer on a top surface of the semiconductor integrated 
circuit. 

15. The semiconductor package of claim 11, Wherein each 
of the chip pads comprises a metal layer thereon to improve 
the connection betWeen the interconnection bumps and the 
chip pads. 


