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(57) ABSTRACT 

A method for fabricating the Wafer level chip scale package 
(WLCSP) is developed. This method mainly comprises the 
steps of: disposing a Wafer on the top surface of a retractable 

?lm, the Wafer having a plurality of chips and a plurality of 
cutting lines therebetWeen, each chip having a plurality of 
bonding pads; cutting the Wafer into individual chips along 
the cutting lines; stretching the retractable ?lm so as to 
separate the cut chips from one another With a predeter 

mined distance; molding the cut Wafer in order to encapsu 
late the bonding pads and sides of each chip completely; 
grinding the encapsulated chip to expose the bonding pads 
out of the molding compound; and saWing the encapsulated 
chips into individual semiconductor package unit. 
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METHOD OF MAKING WAFER LEVEL CHIP 
SCALE PACKAGE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention generally relates to a semi 
conductor package, and more particularly to a Wafer level 
chip scale package (WLCSP) and a method for fabricating 
the same. 

[0003] 2. Description of prior art 

[0004] As electronic devices have become more smaller 
and thinner, the velocity and the complexity of IC chip 
become more and more higher. Accordingly, a need has 
arisen for higher packaging ef?ciency. Demand for minia 
turiZation is the primary catalyst driving the usage of 
advanced packages such as chip scale packages (hereinafter 
referred as CSP) and ?ip chips. Both of them greatly reduce 
the amount of board real estate required When compared to 
the alternative ball grid array (hereinafter referred as BGA) 
and thin small outline package (hereinafter referred as 
TSOP). Typically, a CSP is 20 percent larger than the chip 
itself. The most obvious advantage of the CSP is the siZe of 
the package; that is, the package is slightly larger than the 
chip. Another advantage of the CSP is that the package 
facilitates test and burn-in before assembly as an alternative 
to knoWn good die (KGD) testing. In addition, the CSP can 
combine many of the bene?ts of surface mount technology 
(SMT), such as standardiZation, encapsulation, surface 
mount, and reWorkability, With the bene?ts of ?ip chip 
technology, such as loW inductance, high I/O count, and 
direct thermal path. 

[0005] HoWever, as compared With conventional BGA or 
TSOP, the CSP has the disadvantage of higher manufactur 
ing cost. HoWever, this problem could be eliminated if the 
CSPs could be mass produced more easily. Therefore, the 
semiconductor packaging industry has tried to develop mass 
production techniques at the Wafer-level for manufacturing 
the chip-siZed packages, as illustrated in US. Pat. No. 
5,323,051, US. Pat. No. 5,925,936 and US. Pat. No. 
6,004,867. 
[0006] According to the Wafer level chip scale packages 
disclosed in the above-mentioned US. patents, each chip of 
the Wafer is encapsulated before die saWing. After the Wafer 
is encapsulated, each encapsulated Wafer is saWed to form an 
individual semiconductor package unit. HoWever, the sides 
of the semiconductor package unit are eXposed to the 
ambient environment, and thus the semiconductor package 
is liable to be damaged by the moisture, and the reliability 
and service life of such semiconductor package unit Will be 
greatly affected. Therefore, semiconductor package manu 
facturers try to develop a neW fabrication method of Wafer 
level chip scale package to provide a better isolation for 
moisture. 

SUMMARY OF THE INVENTION 

[0007] A primary object of the invention is to provide a 
method for fabricating the Wafer level chip scale package in 
mass-production, thereby signi?cantly decreasing manufac 
turing cost thereof. 

[0008] Another object of the invention is to provide a 
method for fabricating the Wafer level chip scale package, 
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Wherein the chip scale package has a structure With better 
moisture isolation so as to prevent the chips from damage by 
moisture. 

[0009] In order to achieve the above-mentioned objects, 
the method for making the Wafer level chip scale package 
according to the present invention mainly comprises the 
steps of: disposing a Wafer on the top surface of a retractable 
?lm, the Wafer having a plurality of chips and a plurality of 
cutting lines therebetWeen, each chip having a plurality of 
bonding pads; cutting the Wafer into individual chips along 
the cutting lines; stretching the retractable ?lm so as to 
separate the cut chips from one another With a predeter 
mined distance; molding the cut Wafer in order to encapsu 
late the bonding pads and sides of each chip completely; 
grinding the encapsulated chip to eXpose the bonding pads 
out of the molding compound; and saWing the encapsulated 
chips into individual semiconductor package unit. 

[0010] According to the method for fabricating the Wafer 
level chip scale package, the retractable ?lm is secured by a 
frame, Which is ?Xed by a ?Xture. The retractable ?lm is 
displaced on a Work platform and this platform can move up, 
With respect to the ?Xture, to stretch the retractable ?lm such 
that each chip is separated from one another With a prede 
termined distance. The encapsulated Wafer is saWed into 
individual semiconductor package unit by a cutter, Wherein 
the predetermined distance betWeen each chip is larger than 
the thickness of the cutter. Hence, the sides of individual 
semiconductor package unit are encapsulated by the mold 
ing compound. Therefore, the method of fabricating the 
Wafer level chip scale package according to the present 
invention can provide a better result of moisture isolation 
and prevent the semiconductor chip from destroying by 
moisture. 

BRIEF DESCRIPTION OF DRAWINGS 

[0011] Other objects, aspects and advantages Will become 
apparent from the folloWing description of embodiments 
With reference to the accompanying draWings in Which: 

[0012] FIG. 1a is a perspective vieW of a Wafer according 
to the present invention. 

[0013] FIG. 1b is an enlarged cross-section vieW of a chip 
according to the present invention. 

[0014] FIG. 2 is a cross-section vieW of the Wafer, Which 
is displaced on a retractable ?lm according to the present 
invention. 

[0015] FIG. 3 is a cross-section vieW of the Wafer, in 
Which the Wafer is saWed into individual chips along the 
cutting lines according to the present invention. 

[0016] FIG. 4 is a cross-section vieW of the Wafer, in 
Which the retractable ?lm is stretched to increase the dis 
tance betWeen each chip according to the present invention. 

[0017] FIGS. 5a and 5b are cross-section vieWs of the 
encapsulated Wafer according to the present invention. 

[0018] FIGS. 6a and 6b are cross-section vieWs of the 
encapsulated Wafer in Which the molding compound is 
ground so as to eXpose the bonding pads out of the molding 
compound according to the present invention. 

[0019] FIG. 7 is a cross-section vieW of the encapsulated 
Wafer in Which the encapsulated Wafer is saWed into indi 
vidual semiconductor package unit by a cutter according to 
the invention. 
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[0020] FIG. 8 is an enlarged cross-section vieW of indi 
vidual semiconductor package unit of the FIG. 7. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0021] The present invention relates to a method for 
fabricating the Wafer level chip scale package (WLCSP). 
The method in accordance With the present invention can 
manufacture CSP in mass production so as to loWer the 
manufacturing cost of CSP, and provide a better result of 
moisture isolation, thereby preventing the semiconductor 
chip from destroying by moisture. The present invention 
noW Will become apparent from the folloWing preferred 
embodiments With reference to the accompanying draWings. 
In the accompanying draWings, the same reference numeral 
designates the same element throughout. 

[0022] FIG. 1a is a perspective vieW of a Wafer 10 
according to the present invention. The Wafer 10 has a 
plurality of chips 11 and a plurality of cutting lines 13 
therebetWeen. FIG. 1b is an enlarged cross-section vieW of 
a chip 11 in FIG. 1a, Wherein each chip 11 has a plurality 
of protruding bonding pads 12 located on the active surface 
of the chip 11. The protruding bonding pads 12 can be 
deposited on the electrode terminals of the chip 11 by 
plating. The materials of the bonding pads 12 are made from 
conductive metal, such as solders and gold, and they can be 
jointed to a substrate by soldering. 

[0023] As shoWn in FIG. 2, a Wafer 10 according to the 
present invention is disposed on the top surface of a retract 
able ?lm 21. The retractable ?lm is secured by a frame 22. 
The Wafer 10 is adhered by an adhesive to the retractable 
?lm 21. As shoWn in FIG. 3, the frame 22 can be ?Xed by 
a ?Xture 31 and the retractable ?lm 21 is displaced on a Work 
platform 32. The platform 32 can move up relative to the 
?Xture. Next, the Wafer 10 is cut by a cutter 41 into 
individual chip 11 along the cutting lines 13. 

[0024] As shoWn in FIG. 4, a shaft 33 moves upWard to 
lift the platform 32 relative to the ?Xture 31. The retractable 
?lm 21 Will be stretched so that the distance betWeen each 
chip 11 Will be increased to a predetermined distance D. As 
shoWn in FIGS. 5a and 5b thermosetting molding com 
pound 50 can be either by dispensing or injection molding 
to encapsulate the cut Wafer 10, and the molding compound 
50 Will encapsulate the bonding pads 12 of each chip 11 and 
the sides thereof. If the injection molding method is used, it 
is better to utiliZe the transfer mold. The mold 52 is 
displaced on the top of the retractable ?lm 21, the cavity of 
the mold 52 covers the entire Wafer 10. Then the molding 
compound 50 is injected into the cavity of the mold 52 to 
encapsulate the bonding pads 12 of each chip 11 and the 
sides thereof completely. 

[0025] As shoWn in FIGS. 6a and 6b, a grinding Wheel 61 
is used to mechanically grind the molding compound 50 in 
order to expose the bonding pads 12 out of the molding 
compound 50. As shoWn in FIG. 7, the encapsulated Wafer 
10 is saWed into individual semiconductor package unit by 
a cutter 71. The predetermined distance D is larger than the 
thickness of the cutter 71, so that the sides of each chip 11 
are completely encapsulated by the molding compound 50. 

[0026] FIG. 8 is an enlarged cross-section vieW of the chip 
11 shoWn in FIG. 7. The sides of each chip 11 are com 
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pletely encapsulated by the molding compound 50. There 
fore, the present invention provides a better result of mois 
ture isolation, thereby preventing the semiconductor chip 
from destroying by moisture. 

[0027] According to the above-mentioned preferred 
embodiment, the Wafer 10 is displaced on the top surface of 
the retractable ?lm 21 With the bonding pads 12 facing 
upWards. In accordance With another embodiment of the 
present invention, the Wafer 10 is displaced on the top 
surface of the retractable ?lm 21 With the bonding pads 12 
facing doWnWards. The protruding bonding pads 12 Will be 
in contact With retractable ?lm 21. Therefore, during mold 
ing, the molding compound 50 only encapsulates the periph 
eral area of protruding bonding pads. In this Way, it does not 
need to use the grinding Wheel to grind the molding com 
pound 50 and the protruding bonding pads 12, the top of the 
bonding pads Will be eXposed from the molding compound 
naturally. 
[0028] As apparent from the above descriptions, the 
present invention provides a method for fabricating the 
Wafer level chip scale package (WLCSP) for manufacturing 
the CSP in mass-production and loWer the manufacturing 
cost of CSP. In addition, the structure of WLCSP provides a 
better result of moisture isolation and hence prevents semi 
conductor chip from destroying by moisture. 

[0029] Although the preferred embodiments of the inven 
tion have been disclosed 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 spirit of the invention as disclosed in the 
accompanying claims. 

What is claimed is: 
1. A method for fabricating the Wafer level chip scale 

package comprising: 
disposing a Wafer on a top surface of a retractable ?lm, the 

Wafer having a plurality of chips and a plurality of 
cutting lines therebetWeen, each chip having a plurality 
of bonding pads; 

cutting the Wafer into individual chips along the cutting 
lines; 

stretching the retractable ?lm so as to separate the cut 
chips from one another With a predetermined distance; 

molding the cut Wafer in order to encapsulate the bonding 
pads and sides of each chip completely With molding 
compound; 

saWing the encapsulated chips into individual semicon 
ductor package unit. 

2. The method for fabricating Wafer level chip scale 
package of claim 1, further comprising a grinding step to 
grind encapsulated Wafer to eXpose the bonding pads of the 
chip out of the molding compound. 

3. The method for fabricating Wafer level chip scale 
package of claim 1, Wherein the molding compound is 
encapsulated by dispensing. 

4. The method for fabricating Wafer level chip scale 
package of claim 1, Wherein the molding compound is 
encapsulated by injection molding. 

5. The method for fabricating Wafer level chip scale 
package of claim 1, Wherein the molding compound is 
encapsulated by transfer molding. 
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6. The method for fabricating Wafer level chip scale 
package of claim 1, Wherein the Wafer is disposed on the top 
surface of the retractable ?lm With bonding pads facing 
upWards. 

7. The method for fabricating Wafer level chip scale 
package of claim 1, Wherein the Wafer is disposed on the top 
surface of the retractable ?lm With bonding pads facing 
doWnWards 

8. The method for fabricating Wafer level chip scale 
package of claim 1, Wherein the encapsulated Wafer is 
mechanically grinded by a grinding Wheel to eXpose the 
bonding pads out of the molding compound. 

9. The method for fabricating Wafer level chip scale 
package of claim 1, Wherein the retractable ?lm is secured 
by a frame. 
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10. The method for fabricating Wafer level chip scale 
package of claim 9, Wherein the frame is ?Xed by a ?Xture 
and the retractable ?lm is displaced on a Work platform 
Where the platform can be moved upWards, relative to the 
?Xture, to stretch the retractable ?lm such that each chip is 
separated from one another With a predetermined distance. 

11. The method for fabricating Wafer level chip scale 
package of claim 1, Wherein the encapsulated Wafer is saWed 
into individual semiconductor package unit by a cutter. 

12. The method for fabricating Wafer level chip scale 
package of claim 11, Wherein the predetermined distance 
among each chip is larger than the thickness of the cutter in 
order to encapsulate the sides of each chip completely. 

* * * * * 


