
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2010/0267204 A1 

US 2010O267204A1 

HWan et al. (43) Pub. Date: Oct. 21, 2010 

(54) PACKAGE STRUCTURE FOR INTEGRATED (30) Foreign Application Priority Data 
CIRCUIT DEVICE AND METHOD OF THE 
SAME May 8, 2007 (TW) ................................. O961163O2 

(75) Inventors: Lu-Chen Hwan, Taipei City (TW); Publication Classification 
Yu-Lin Ma, Zhongli City (TW); 
P.C. Chen, Zhubei City (TW) (51) Int. Cl. 

HOIL 2L/50 (2006.01) 
Correspondence Address: HOIL 2L/78 (2006.01) 
SNELL & WILMER L.L.P. (Main) 
is AST VAN BUREN, ONE ARIZONA CEN- (52) U.S.C. ... 438/113; 257/E21.599; 257/E21.499 
PHOENIX, AZ 85004-2202 (US) 

(57) ABSTRACT 
(73) Assignee: MUTUAL-PAKTECHNOLOGY 

CO.,LTD., Xinzhuang City (TW) A package structure for packaging at least one of a plurality of 
intergraded circuit devices of a wafer is provided. The pack 

(21) Appl. No.: 12/826,510 age structure includes an extension metal pad, a first conduc 
tive bump and an insulator layer. The extension metal pad 

(22) Filed: Jun. 29, 2010 electrically contacts the at least one of the plurality of inter 
O O graded circuit devices. The first conductive bump is located 

Related U.S. Application Data on the extension metal pad. The insulator layer is located over 
(62) Division of application No. 12/116,152, filed on May the at least one of the plurality of intergraded circuit devices 

6, 2008, now Pat. No. 7,772,698. 

(Y 

and on a sidewall of it. 

122 
118 2O 

// / ) 
All A 

(Y 
. . . . . 

102-- 757. 
| | || 

106 108 104. 110 



Patent Application Publication Oct. 21, 2010 Sheet 1 of 8 US 2010/0267204 A1 

g 

5 
s 

  



Patent Application Publication Oct. 21, 2010 Sheet 2 of 8 US 2010/0267204 A1 

S 
g 

C 

g y - 

s 2 
t 



Patent Application Publication Oct. 21, 2010 Sheet 3 of 8 US 2010/0267204 A1 

S. S 

s 

5 



US 2010/0267204 A1 Oct. 21, 2010 Sheet 4 of 8 Patent Application Publication 

0 

CII "OIH 

  



Patent Application Publication Oct. 21, 2010 Sheet 5 of 8 US 2010/0267204 A1 

s 
S 

  



US 2010/0267204 A1 Oct. 21, 2010 Sheet 6 of 8 Patent Application Publication 

HI " OIH 

  



US 2010/0267204 A1 Oct. 21, 2010 Sheet 7 of 8 Patent Application Publication 

  



US 2010/0267204 A1 Oct. 21, 2010 Sheet 8 of 8 Patent Application Publication 

HI ’DIH 

  



US 2010/0267204 A1 

PACKAGE STRUCTURE FOR INTEGRATED 
CIRCUIT DEVICE AND METHOD OF THE 

SAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional of U.S. patent appli 
cation Ser. No. 12/116,152 entitled “PACKAGE STRUC 
TURE FOR INTEGRATED CIRCUIT DEVICE filed On 
May 6, 2008, which application claims the right of priority 
based on Taiwan Patent Application No. 96116302 entitled 
“Package Structure for Integrated Circuit Device and Method 
of the Same filed on May 8, 2007, which are incorporated 
herein by reference and assigned to the assignee herein. 

FIELD OF THE INVENTION 

0002 This invention relates to a package structure for 
intergraded circuit devices and a method of the same, and 
more particularly, relates to a wafer level package structure 
for intergraded circuit devices and a method of the same. 

BACKGROUND OF THE INVENTION 

0003. In a conventional wafer level package process, 
package materials are only applied on the top of the wafer. 
After the packaging step, the wafer is cut into multiple chips 
and therefore the sidewall of each chip is exposed without 
being protected by the package materials. 
0004. Accordingly, it is desired to provide a package struc 
ture for intergraded circuit device and a method of forming 
the same, in which the sidewall of the integrated circuit device 
is protected. 

SUMMARY OF THE INVENTION 

0005. In light of the foregoing, it is one object of the 
present invention to provide package structures for integrated 
circuit devices and a method of the same in which the side 
walls of the integrated circuit devices is protected. 
0006. One aspect of the present invention is to provide a 
package structure. The package structure includes a wafer 
having a plurality of intergraded circuit devices, at least one 
groove, an extension metal pad, a first conductive bump, and 
an insulator layer. The at least one groove is in the wafer for 
cutting the wafer. The extension metal pad electrically con 
tacts at least one of the plurality of intergraded circuit devices. 
The first conductive bump is on the extension metal pad. The 
insulator layer is over the at least one of the plurality of 
intergraded circuit devices and in the at least one groove. The 
insulator layer covers a sidewall of the at least one of the 
plurality of intergraded circuit devices. 
0007 Materials for the extension metal pad may be tita 
nium (Ti), an alloy of titanium and tungsten (TiW), chromium 
(Cr), copper (Cu), or combinations thereof. Materials for the 
insulator layer pad may be epoxy, polyimide, benzocycle 
butane, a liquid crystal polymer, or combinations thereof. The 
insulator layer may be formed by a printing process. 
0008. The package structure may further include a second 
conductive bump on the first conductive bump, and a Surface 
metal layer on the second conductive bump. At least one of the 
first conductive bump and the second conductive bump may 
include a plurality of metal particles and a polymer com 
pound, or pure metal. The plurality of metal particles may be 
made of copper, nickel, silver, gold, or combinations thereof. 
A size of each metal particle may be in a range of 1 to 10 
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micrometers (um). Polymer compound can be epoxy, a liquid 
crystal polymer, or combinations thereof. A Volume ratio of 
the plurality metal particles to the polymer compound is 
greater than 85:15. The first conductive bump and the second 
conductive bump may beformed by a printing process. Mate 
rials for the Surface metal layer may be nickel, gold, or com 
binations thereof. 
0009. The package structure further includes a metal wall 
on the first conductive bump. Materials for the metal wall may 
include nickel, copper, gold, or combinations thereof. 
0010. The package structure may further include a metal 
pad between the at least one of the plurality of integrated 
circuit devices and the extension metal pad. The metal pad 
can electrically connects the extension metal pad and the at 
least one of the plurality of the integrated circuit devices. An 
area of the extension metal pad is bigger than an area of the 
metal pad. The package structure may further include a pas 
sivation layer between the at least one of the plurality of 
integrated circuit devices and the extension metal pad. A 
material of the metal pad may be aluminum (Al). The passi 
vation layer may be made of silicon oxynitride (SiNO). 
0011. Another aspect of the present invention is to provide 
a package structure for packaging at least one of a plurality of 
intergraded circuit devices of a wafer. The package structure 
includes an extension metal pad, a first conductive bump, and 
an insulator layer. The extension metal pad electrically con 
tacts the at least one of the plurality of intergraded circuit 
devices. The first conductive bump is on the extension metal 
pad. The insulator layer is over the at least one of the plurality 
of intergraded circuit devices and on a sidewall of the at least 
one of the plurality of intergraded circuit devices. 
0012. A material of the extension metal pad may include 
titanium, an alloy of titanium and tungsten, chromium, cop 
per, or combinations thereof. Materials for the insulator layer 
may include epoxy, polyimide, benzocycle butane, a liquid 
crystal polymer, or combinations thereof. The insulator layer 
may be formed by a printing process. 
0013 The package structure may further include a second 
conductive bump on the first extension metal pad, and a 
Surface metal layer on the second conductive bump. At least 
one of the first conductive bump and the second conductive 
bump may include a plurality of metal particles and a polymer 
compound. The plurality of metal particles may be made of 
copper, nickel, silver, gold, or combinations thereof. A size of 
each metal particle may be in a range of 1 to 10 micrometers. 
Polymer compound can be epoxy, a liquid crystal polymer, or 
combinations thereof. A volume ratio of the plurality metal 
particles to the polymer compound is greater than 85:15. The 
first conductive bump and the second conductive bump may 
be formed by a printing process. A material of the Surface 
metal layer may include nickel, gold, or combinations 
thereof. 
0014. The package structure may further include a metal 
wall on the first conductive bump. Materials for the metal wall 
may include nickel, copper, gold, or combinations thereof. 
0015 The package structure may further include a metal 
pad between the at least one of the plurality of integrated 
circuit devices and the extension metal pad. The metal pad 
can electrically connects the extension metal pad and the at 
least one of the plurality of the integrated circuit devices. 
Furthermore, an area of the extension metal pad is bigger than 
an area of the metal pad. The package structure may further 
include a passivation layer between the at least one of the 
plurality of integrated circuit devices and the extension metal 
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pad. A material of the metal pad may include aluminum (Al). 
The passivation layer may be made of silicon oxynitride 
(SiNO). 
0016. Another aspect of the present invention is to provide 
a method of forming a package structure for packaging at 
least one of a plurality of intergraded circuit devices of a 
wafer. The method includes forming at least one groove in the 
wafer; forming an extension metal pad electrically contacting 
the at least one of the plurality of intergraded circuit devices: 
forming a first conductive bump on the extension metal pad; 
and forming an insulator layer over the plurality of inter 
graded circuit devices and in the at least one groove. Subse 
quently, the wafer is cut at the at least one groove to obtain a 
plurality of packaged chips, wherein the insulator layer cov 
ers a sidewall of the at least one of the plurality of intergraded 
circuit devices. 
0017. The foregoing method of forming the package struc 
ture may further include assembling at least one of the plu 
rality of packaged chips to a substrate having an interconnect 
structure. Materials for the interconnect structure may 
include a solder, a silver paste, or combinations thereof. The 
substrate may be a flexible printed circuit (FPC), a printed 
circuit board (PCB), or a ceramics. The step of assembling 
may include bonding the at least one of plurality of packaged 
chips on the interconnect structure by a Surface mounting 
technique (SMT). 
0018 Materials for the extension metal pad may be tita 
nium, an alloy of titanium and tungsten, chromium, copper, or 
combinations thereof. Materials for the insulator layer may 
include epoxy, polyimide, benzocycle butane, a liquid crystal 
polymer, or combinations thereof. The step of forming the 
insulator layer over the plurality of intergraded circuit devices 
and in the at least one groove may include printing an insu 
lator layer over the plurality of intergraded circuit devices and 
in the at least one groove. 
0019. Alternatively, the foregoing method of forming the 
package structure may further include forming a second con 
ductive bump on the first conductive bump, and forming a 
Surface metal layer on the second conductive bump. At least 
one of the step of forming the first conductive bump on the 
extension metal pad and the step of forming the second con 
ductive bump on the first conductive bump may include form 
ing a conductive bump having a plurality of metal particles 
and a polymer compound. The plurality of metal particles 
may be copper, nickel, silver, gold, or combinations thereof. 
A size of each metal particle may be in a range of 1 to 10 
micrometers. The polymer compound may be made of epoxy, 
a liquid crystal polymer, or combinations thereof. A Volume 
ratio of the plurality metal particles to the polymer compound 
may be greater than 85:15. The step of forming the first 
conductive bump on the extension metal pad and the step of 
forming the second conductive bump on the first conductive 
bump may include printing the first conductive bump on the 
extension metal pad and printing the second conductive bump 
on the first conductive bump, respectively. Materials for the 
Surface metal layer may be nickel, gold, or combinations 
thereof. 
0020. The foregoing method of forming the package struc 
ture may further include forming a metal wall on the first 
conductive bump. Materials for the metal wall may include 
nickel, copper, gold, or combinations thereof. 
0021. The foregoing method of forming the package struc 
ture may further include forming a metal pad between the at 
least one of the plurality of integrated circuit devices and the 
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extension metal pad. The metal pad can electrically connects 
the extension metal pad and the at least one of the plurality of 
the integrated circuit devices. Moreover, an area of the exten 
sion metal pad is bigger than an area of the metal pad. Addi 
tionally, the foregoing method of forming the package struc 
ture may further include forming a passivation layer between 
the at least one of the plurality of integrated circuit devices 
and the extension metal pad. A material of the metal pad may 
be aluminum (Al). Materials for the passivation layer may be 
silicon oxynitride (SiNO). 
0022. The objects and the features of the present invention 
may best be understood by reference to the detailed descrip 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1A to FIG. 1H are cross-sectional views illus 
trating a method of forming a package structure in accordance 
with an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0024 FIG. 1A to FIG. 1H are cross-sectional views illus 
trating a method of forming a package structure 100 in accor 
dance with an embodiment of the present invention, and the 
package structure 100 formed by the method. The package 
structure 100 is for packaging at least one of a plurality of 
intergraded circuit devices of a wafer. 
(0025. First, referring to FIG. 1A, the wafer 102 has a 
plurality of the integrated circuit devices 104, a metal pad 108 
and a passivation layer 110. The metal pad 108 and the pas 
sivation layer 110 are formed on the plurality of the integrated 
circuit devices 104. The present invention is described below 
by one integrated device 104, but not limited thereto. In the 
embodiment, the method includes forming at least onegroove 
106 in the wafer 102. In this embodiment, the groove 106, 
namely a scribe line, is used to divide the wafer into multiple 
chips. 
0026. Subsequently, referring to FIG. 1B, an extension 
metal pad 112 is formed to electrically contact the integrated 
circuit device 104. In this embodiment, the extension metal 
pad 112 is connected to the integrated circuit device 104 via 
the metal pad 108, and an area of the extension metal pad 112 
is bigger than that of the metal pad 108. The extension metal 
pad 112 may be made of titanium, an alloy of titanium and 
tungsten, chromium, copper, or combinations thereof, or any 
material which can electrically contact the integrated circuit 
devices 104. The metal pad 108 may be made of aluminum, or 
any material which can electrically connect the extension 
metal pad 112 to the integrated circuit device 104. The pas 
sivation layer 110 is made of silicon oxynitride (SiNO), or 
any materials for protecting the integrated circuit device 104. 
0027. In FIG. 1C, a first conductive bump 114 is formed on 
the extension metal pad 112. The first conductive bump 114 
may optionally include a plurality of metal particles and a 
polymer compound, or pure metal. The plurality of metal 
particles may be made of copper, nickel, silver, gold, or com 
binations thereof, but not limited thereto. A size of each metal 
particle may be in a range of 1 to 10 micrometers. The poly 
mer compound may be made of epoxy, a liquid crystal poly 
mer, or combinations thereof, but not limited thereto. A vol 
ume ratio of the plurality metal particles to the polymer 
compound is greater than 85:15. The step of forming the first 
conductive bump 114 on the extension metal pad 112 may be 
formed by a printing process. 
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0028. In an embodiment, the method may also include 
optionally forming a metal wall 116 on the first conductive 
bump 114. The metal wall 116 can enhance the conductivity 
of the first conductive bump 114. Materials for the metal wall 
116 may include nickel, copper, gold, or combinations 
thereof. 

0029. Then, referring to FIG. 1D, an insulator layer 118 is 
formed over the intergraded circuit device 104 and in the 
groove 106. In this embodiment, the insulator layer 118 may 
also be formed over the sidewall of the first conductive bump 
114 optionally covered with metal wall 116 and the extension 
metal pad 112. Because the groove 106 is adjacent to the 
intergraded circuit device 104, the insulator layer 118 filled in 
the groove will 106 will cover the sidewall of the intergraded 
circuit device 104 after the wafer is divided to multiple chips, 
such that the integrated circuit device 104 is entirely pro 
tected. The insulator layer 118 may be made of epoxy, poly 
imide, benzocycle butane, a liquid crystal polymer, or com 
binations thereof, or any material for protecting the integrated 
circuit device 104. The insulator layer 118 may be formed by 
a printing process. 
0030) Referring to FIG. 1E, in the embodiment, the 
method may include removing a portion of the insulator layer 
118 to expose the first conductive bump 114. Referring to 
FIG. 1F, subsequently, a second conductive bump 120 is 
formed on the first conductive bump 114, and a surface metal 
layer 122 is optionally formed on the second conductive layer 
120, so that an exemplary packaged structure 100 is obtained. 
The second conductive bump 120 may optionally include a 
plurality of metal particles and a polymer compound. The 
plurality of metal particles can be made of copper, nickel, 
silver, gold, or combinations thereof. A size of each metal 
particle may be in a range of 1 to 10 micrometers (Lm). 
Polymer compound can be epoxy, a liquid crystal polymer, or 
combinations thereof. A volume ratio of the plurality metal 
particles to the polymer compound is greater than 85:15. The 
step of forming the second conductive bump 120 on the first 
conductive bump 114 may be conducted by a printing pro 
cess. The surface metal layer 122 may be made of nickel, 
gold, or combinations thereof, or any material which can 
facilitate the connections of the package structure 100 with 
other devices. 

0031 Referring to FIG. 1G, after the package structure 
100 is formed, at least one portion of the wafer 102 can be 
removed. Then, the wafer 102 is cut at the groove 106 to 
obtain a plurality of packaged chips. For example, the plural 
ity of the packaged chips are separated along the dottedline L. 
Thus, the insulator layer 108 filled in the groove 106 covers 
the sidewall of the integrated circuit devices 104, such that the 
integrated circuit device 104 is more entirely protected. 
0032 Subsequently, referring to FIG. 1H, the packaged 
chip may assemble to a substrate 224. The substrate 224 is 
formed with an interconnect structure 226 and a conductive 
wire 228. Note that the sidewall of the integrated circuit 
device 104 is covered by the insulator layer 118, such that the 
integrated circuit device 114 is more entirely protected. Mate 
rials for the interconnect structure 226 may be a solder, a 
silver paste, or combinations thereof, or any material, which 
can optionally cover the second conductive bump 120 and the 
Surface metal layer 122 as well as connecting with the Sub 
strate 224. The substrate 24 may be a flexible printed circuit 
(FPC), a printed circuit board (PCB), or a ceramics substrate. 
Moreover, the assembling step is conducted by bonding the 
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packaged chips with the interconnect structure 226 using a 
Surface mounting technique (SMT). 
0033 Although specific embodiments have been illus 
trated and described, it will be obvious to those skilled in the 
art that various modifications may be made without departing 
from what is intended to be limited solely by the appended 
claims. 

1. A method of forming a package structure for packaging 
at least one of a plurality of intergraded circuit devices of a 
wafer, the method comprising: 

forming at least one groove in the wafer, 
forming an extension metal pad electrically contacting the 

at least one of the plurality of intergraded circuit devices: 
forming a first conductive bump on the extension metal 

pad; 
forming an insulator layer over the plurality of intergraded 

circuit devices and in the at least one groove; and 
cutting the wafer at the at least one groove to obtain a 

plurality of packaged chips; 
wherein the insulator layer covers a sidewall of the at least 

one of the plurality of intergraded circuit devices. 
2. The method of claim 1, further comprising: 
assembling at least one of the plurality of packaged chips to 

a Substrate having an interconnect structure. 
3. The method of claim 1, further comprising: 
forming a second conductive bump on the first conductive 
bump; and 

forming a Surface metal layer on the second conductive 
bump. 

4. The method of claim 1, further comprising: 
forming a metal wall on the first conductive bump. 
5. The method of claim 1, further comprising: 
forming a metal pad between the at least one of the plurality 

of integrated circuit devices and the extension metal pad, 
So that the extension metal pad electrically contacts the 
at least one of the plurality of the integrated circuit 
devices; 

wherein an area of the extension metal pad is bigger than an 
area of the metal pad. 

6. The method of claim 5, further comprising: 
forming a passivation layer between the at least one of the 

plurality of integrated circuit devices and the extension 
metal pad. 

7. The method of claim3, wherein at least one of the step of 
forming the first conductive bump on the extension metal pad 
and the step of forming the second conductive bump on the 
first conductive bump comprises forming a conductive bump 
having a plurality of metal particles and a polymer com 
pound. 

8. The method of claim 1, wherein the step of forming the 
insulator layer over the plurality of intergraded circuit devices 
and in the at least one groove comprises printing an insulator 
layer over the plurality of intergraded circuit devices and in 
the at least one groove. 

9. The method of claim 8, wherein a volume ratio of the 
plurality metal particles to the polymer compound is greater 
than 85:15. 

10. The method of claim 1, wherein the step of forming the 
insulator layer over the plurality of intergraded circuit devices 
and in the at least one groove comprises: 

covering the first conductive bump by the insulator layer; 
and 

removing a portion of the insulator layer to expose the first 
conductive bump. 


