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(57) ABSTRACT 

A method of manufacturing chip scale packages at Wafer 
level, comprising the steps of: a) providing a Wafer having 
an active and a back side surface, the active surface of the 
Wafer having a plurality of scribe lines de?ning individual 
chips, and each chip having a plurality of electrodes; b) 
forming a dam enclosing the perimeter of the Wafer; c) 
?lling the area enclosed by the dam With molding compound 
to encapsulate the active surface of the Wafer; d) removing 
the dam to expose the scribe lines covered by the dam on the 
active surface of the Wafer; and e) dicing the Wafer accord 
ing to the exposed scribe lines as positioning reference 
marks. 
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METHOD OF MAKING SEMICONDUCTOR 
PACKAGES AT WAFER LEVEL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to a chip 
scale package (CSP), and more particularly, to a method of 
manufacturing chip scale package at Wafer level for accu 
rately dividing the Wafer into individual chips. 

[0003] 2. Description of the Related Art 

[0004] As electronic devices have become smaller and 
thinner, the velocity and the complexity of IC chip become 
more and more higher. Accordingly, a need has arisen for 
higher package ef?ciency. Demand for miniaturiZation is the 
primary catalyst driving the usage of advanced packages 
such as chip scale packages (CSP). As compared to the ball 
grid array (BGA) package and thin small outline package 
(TSOP), the chip scale package signi?cantly increases the 
packaging ef?ciency and has several advantages. For 
eXample, the CSP package is slightly larger than the chip, 
and typically, the CSP is about 20 percent larger than the 
chip itself. Another advantage of CSP is that the package 
facilitates test and burn-in before assembly as an alternative 
to knoWn good die(KGD) testing. In addition, CSP can 
combine many of the bene?ts of surface mount technology 
(SMT), such as standardiZation, encapsulation, surface 
mount, and re-Workability, With the bene?ts of ?ip chip 
technology, such as loW inductance, high I/O count, and 
direct thermal path. 

[0005] HoWever, CSP has at least one disadvantage com 
pared to conventional BGA and TSOP, namely, high cost per 
unit. HoWever, this problem could be eliminated if chip 
siZed packages could be mass produced more easily. There 
fore, there is a need in the semiconductor packaging industry 
for CSP using mass production techniques at the Wafer 
level, as is illustrated in US. Pat. No. 5,323,051, US. Pat. 
No. 5,925,936 and US. Pat. No. 6,004,867. 

[0006] For the methods of making the chip scale package 
at the Wafer level disclosed in US. Pat. No. 5,323,051 and 
the US. Pat. No. 5,925,936, the methods substantially 
comprise the steps of: a) encapsulating an active surface of 
a Wafer; b) grinding the encapsulated Wafer to eXpose the 
bumps on the active surface of the Wafer and to obtain the 
predetermined thickness; and c) dicing the encapsulated 
Wafer according to the eXposed bump as positioning refer 
ence marks. 

[0007] In the above mentioned patents, because the scribe 
lines is covered by molding compound on the Wafer surface 
after encapsulating, the eXposed bumps are utiliZed as the 
positioning reference marks for dicing the encapsulated 
Wafer. But the eXposed bumps of the individual chip or dice 
is too tiny to provide an obvious positioning reference mark 
Which is easily detected by the positioning device of the 
dicing machine or apparatus. Hence, the positioning device 
of the dicing machine or apparatus is often positioned in 
error. 

[0008] US. Pat. No. 6,004,867, entitled “Chip-size Pack 
age Assembled Using Mass Production Techniques At The 
Wafer-Level” issued on Dec. 21, 1999 to Kim et al., dis 
closes a chip-siZe package technique at Wafer level, Wherein 
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a substrate is attached to an active surface of a packaged 
Wafer, the substrate includes grooves or indeX patterns 
corresponding to the scribe lines, and the grooves or indeX 
patterns in the substrate Will be eXposed by grinding such 
that the eXposed grooves or indeX patterns are utiliZed as 
positioning reference marks for dicing the Wafer. HoWever, 
according to the process of Kim’s 867 Patent, the Wafer 
requires additional attachment of the substrate for dicing, 
Which fails to ful?ll the requirements of chip scale package. 

[0009] Hence, a need exists for a semiconductor package 
that provides a method of making the chip scale package at 
the Wafer level to retain obvious scribe lines after the Wafer 
is encapsulated by molding compound such that the dicing 
machine can be easily and accurately positioned in dicing 
process of the chip scale package so as to overcome the 
above mentioned draWback. 

SUMMARY OF THE INVENTION 

[0010] It is a primary object of the present invention to 
provide a method of manufacturing chip scale package at the 
Wafer level for mass production so as to reduce the cost of 
manufacturing chip scale package. 

[0011] It is another object of the present invention to 
provide a method of manufacturing chip scale package at the 
Wafer level to retain obvious scribe lines after the Wafer is 
encapsulated by molding compound such that the dicing 
machine can be easily and accurately positioned in dicing 
process of the chip scale package. 

[0012] In order to achieve the objects mentioned herein 
above, the method of manufacturing chip scale packages at 
Wafer level according to an embodiment of the present 
invention comprises the step of: 

[0013] a) providing a Wafer having an active and a back 
side surface, the active surface of the Wafer having a 
plurality of scribe lines to de?ning individual chips, and 
each chip having a plurality of electrodes; 

[0014] b) forming a dam enclosing the perimeter of the 
Wafer; 
[0015] c) ?lling the area enclosed by the dam With mold 
ing compound to encapsulate the active surface of the Wafer; 

[0016] d) removing the dam to eXpose the covered scribe 
lines on the active surface of the Wafer; and 

[0017] e) dicing the Wafer according to the eXposed scribe 
lines as positioning reference marks. 

[0018] According to another embodiment of the present 
invention, the dam is form on the active surface of the Wafer 
spaced a predetermined distance from the perimeter of the 
Wafer to eXpose the scribe lines such that the scribe lines Will 
be eXposed Without removing the dam. 

[0019] Therefore, since the method of manufacturing chip 
scale packages at Wafer level according to the present 
invention Will eXpose the scribe lines during the manufac 
turing process, the Wafer can be accurately diced according 
to the eXposed scribe lines as positioning reference marks. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Other objects, advantages, and novel features of the 
invention Will become more apparent from the folloWing 
detailed description When taken in conjunction With the 
accompanying draWings. 
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[0021] FIG. 1a is a plan vieW showing a Wafer according 
to the present invention. 

[0022] FIG. 1b is a partially enlarged sectional vieW of the 
chip shoWn in FIG. 1a. 

[0023] FIG. 2 is a schematic vieW shoWing the step of 
forming the dam enclosing the perimeter of the Wafer 
according to a ?rst embodiment of the present invention. 

[0024] FIG. 3 is a schematic vieW shoWing the step of 
encapsulating the Wafer With molding according to the ?rst 
embodiment of the present invention. 

[0025] FIG. 4 is a schematic vieW shoWing the Wafer after 
the dam being removed according to the ?rst embodiment of 
the present invention. 

[0026] FIG. 5 is a schematic vieW shoWing the step of 
encapsulating the Wafer With molding according to a second 
embodiment of the present invention. 

[0027] FIG. 6 is a schematic vieW shoWing the Wafer after 
the dam being removed according to the second embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0028] The present invention relates to a method of mass 
producing chip scale package at Wafer level so as to reduce 
the cost of manufacturing chip scale package. NoW the 
preferable embodiments according to the present invention 
Will be described in detail While taken in conjunction With 
the accompanying draWings. In the accompanying draWings, 
like reference numbers refer to corresponding parts through 
out. 

[0029] FIG. 1a depicts a top plan vieW of a Wafer 10 
according to the present invention. The Wafer 10 has a 
plurality of chips 11 and a plurality of scribe lines 13 located 
betWeen the chips 11. FIG. 1b is a partially enlarged 
sectional vieW of the chip 11 shoWn in FIG. 1a, in Which 
each of the chips 11 is provided With a plurality of bumps or 
electrodes 12 on the active surface thereof. The electrodes 
12 are formed by electroplating on the electrode terminals of 
the chips 11, and the electrodes 12 is made of conductive 
metal material, such as solder or gold, Which can be con 
nected With a substrate by soldering. 

[0030] NoW referring to FIG. 2, the area for effective 
chips of the Wafer 10 is enclosed by dash lines 15 and a 
dispenser 17 is used to dispense the dam material along the 
perimeter 21 of the Wafer 10 to form a dam 23 surrounding 
the perimeter 21 of the Wafer 10. The material of the dam 23 
Will be selected to provide substantial viscosity and thiXo 
tropic, such as high viscosity epoXy, so as to control the 
aspect ratio of the dam 23. The typical aspect ratio of the 
dam 23 is 3:1. Once the material of dam 23 is selected, the 
dispensing speed of the dispenser 17 can be optimum and the 
dispensing speed Will have some in?uences on the dam’s 
aspect ratio. 

[0031] Referring to FIG. 3, after the dam 23 encloses the 
entire perimeter 21 of the Wafer 10, another dispenser 19 
Will be provided to dispense the molding compound 41. The 
molding compound 41 has loWer viscosity and contains less 
?ller particles so as to ?ll the area enclosed by the dam 23 
and cover the electrodes 12 to encapsulate the Wafer 10. It 
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Will be appreciated by those skilled in this art that the 
molding compound 41 can be applied onto the active surface 
of the Wafer 10 by other manners. For example, the spin 
coating method can be used to dispense the molding com 
pound 41 on the rotating Wafer 10 and the active surface of 
the Wafer 10 Will be uniformly encapsulated With the mold 
ing compound 41 by means of the centrifugal force of the 
rotation of the Wafer 10. 

[0032] It should be noted that, according to the embodi 
ment of the present invention, after the molding compound 
41 and the dam 23 are cured, a separating interface Will form 
therebetWeen, and thus the dam 23 can be removed easily 
from the Wafer 10 and the molding compound 41 can retain 
its integrity for encapsulating the Wafer 10 (as shoWn in 
FIG. 4). 
[0033] Referring to FIG. 4, after the dam 23 is removed, 
the scribe lines 13 covered by the dam 23 on the perimeter 
21 of the Wafer 10 Will be eXposed. Therefore, the cutting 
tools can accurately dice the Wafer 10 to form individual 
chips 11 according to the eXposed scribe lines 13 as posi 
tioning reference marks. It should be appreciated by those 
skilled in this art that before the Wafer 10 is diced, the 
molding compound 41 and the back side surface of the Wafer 
10 shall be ground to eXpose the electrodes 12 and to make 
the thickness of the Wafer 10 to be Within a predetermined 
range. 

[0034] NoW referring to FIG. 5 and 6, they depict a 
manufacturing process according to the second embodiment 
of the present invention Which is generally similar to the ?rst 
embodiment of the present invention and Where the similar 
parts are indicated by similar reference characters. The 
difference betWeen the ?rst and the second embodiments lies 
in that the aspect ratio of the dam 23a of the second 
embodiment is smaller than that of the dam 23 of the ?rst 
embodiment, i.e., the ratio of the Width to height on the cross 
section of the dam 23a is smaller than that on the dam 23. 
The Width of the dam 23a is smaller than that of the dam 23 
While the height of the dam 23 and the height of the dam 23a 
are the same (as shoWn in FIG. 5). Therefore, the dam 23a 
Will not fully cover the perimeter 21 of the Wafer 10 and Will 
encircle the Wafer 10 With a distance spaced from the 
perimeter 21. 
[0035] As shoWn in FIG. 6, the Wafer 10 is further 
encapsulated by the molding compound 41a. Since the dam 
23a is spaced from the perimeter 21 of the Wafer 10, the 
scribe lines 13 Will not be covered after encapsulated by 
molding compound 41a, and thus the Wafer 10 can be 
accurately diced to form individual chips 11 according to the 
scribe lines 13 as positioning reference marks. 

[0036] Similarly, it also Will be appreciated that the Wafer 
of this embodiment still shall be ground to eXpose the 
electrodes 12 and to make the thickness of the Wafer 10 to 
be Within a predetermined range. 

[0037] As described hereinabove, the present invention 
provides a method of manufacturing chip scale package at 
Wafer level in Which the scribe lines can still be keep visibly 
after the chip scale package at Wafer level is encapsulated by 
the molding compound so as to accurately dice the Wafer to 
form individual chips according to the scribe lines as posi 
tioning reference marks. Therefore, the method according to 
the present invention can be used to mass-produce chip scale 
package at Wafer level to reduce the cost of manufacturing 
chip scale package. 
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[0038] Although the invention has been explained in rela 
tion to its preferred embodiment, it is to be understood that 
many other possible modi?cations and variations can be 
made Without departing from the spirit and scope of the 
invention as hereinafter claimed. 

What is claimed is: 
1. A method of manufacturing chip scale packages at 

Wafer level, comprising the steps of: 

a) providing a Wafer having an active and a back side 
surface, the active surface of the Wafer having a plu 
rality of scribe lines de?ning individual chips, and each 
chip having a plurality of electrodes; 

b) forming a dam enclosing the perimeter of the Wafer; 

c) ?lling the area enclosed by the dam With molding 
compound to encapsulate the active surface of the 
Wafer; 

d) removing the dam to eXpose the scribe lines covered by 
the dam on the active surface of the Wafer; and 

e) dicing the Wafer to form individual chips according to 
the eXposed scribe lines as positioning reference marks. 

2. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 1, Wherein the dam is made 
from a high viscosity and thiXotropy material. 

3. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 1, Wherein the ratio of the 
Width to height on the cross section of the dam is 3:1. 

4. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 1, further comprising a step 
of: 

grinding the molding compound on the Wafer to eXpose 
the electrodes out of the molding compound. 

5. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 1, further comprising a step 
of: 

grinding the back side of the Wafer to a thickness Within 
a predetermined range. 

6. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 1, Wherein the molding 
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compound is ?lled by spin coating process to encapsulate 
the active surface of the Wafer. 

7. A method of manufacturing chip scale packages at 
Wafer level, comprising the steps of: 

a) providing a Wafer having an active and a back side 
surface, the active surface of the Wafer having a plu 
rality of scribe lines de?ning individual chips, and each 
chip having a plurality of electrodes; 

b) forming a dam spaced a predetermined distance from 
the perimeter of the Wafer to eXpose the scribe lines; 

c) ?lling the area enclosed by the dam With molding 
compound to encapsulate the active surface of the 
Wafer; and 

d) dicing the Wafer according to the eXposed scribe lines 
as positioning reference marks. 

8. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 7, Wherein the dam is made 
from a high viscosity and thiXotropy material. 

9. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 1, Wherein the ratio of the 
Width to height on the cross section of the dam is 3:1. 

10. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 7, further comprising a step 
of: 

grinding the molding compound on the Wafer to eXpose 
the electrodes out of the molding compound. 

11. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 7, further comprising a step 
of: 

grinding the back side of the Wafer to a thickness Within 
a predetermined range. 

12. The method of manufacturing chip scale packages at 
Wafer level as claimed in claim 7, Wherein the molding 
compound is ?lled by spin coating process to encapsulate 
the active surface of the Wafer. 


