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(57) ABSTRACT 

A chip scale package comprises a ?lm substrate attached to 
the active surface of a semiconductor chip by an adhesive 
layer. The adhesive layer has a plurality of apertures formed 
corresponding to bonding pads on the chip. The ?lm sub 
strate includes a ?lm and a plurality of conductive leads 
formed thereon. The ?lm has a plurality of ?rst openings 
formed corresponding to the apertures of the adhesive layer 
and a plurality of second openings. Each lead on the ?lm has 
a ?rst end portion projecting into one of the ?rst openings of 
the ?lm and a second end portion exposed from one of the 
second openings of the ?lm. Each aperture and correspond 
ing ?rst opening are ?lled With a conductive paste embed 
ding the ?rst end portion of one lead therein so as to 
electrically connect the bonding pads of the chip and the 
conductive leads of the ?lm substrate. Aplurality of solder 
bumps formed on the second end portions of leads through 
the second openings of the ?lm. This invention further 
provides a method of making the chip scale package. 
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CHIP SCALE PACKAGE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a semiconductor 
package and a method for fabricating the same, and more 
particularly to a chip scale package (CSP). 

[0003] 2. Description of the Related 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 package ef?ciency. Demand for miniatur 
iZation is the primary catalyst driving the usage of advanced 
packages such as chip scale packages (CSP) and ?ip chips. 
Both of them greatly reduce the amount of board real estate 
required When compared to the alternative ball grid array 
(BGA) and thin small outline package (TSOP). Typically, a 
CSP is 20 percent larger than the chip itself. The most 
obvious advantage of CSP is the siZe of the package; that is, 
the package is slightly larger than the chip. Another advan 
tage 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 standardiZa 
tion, 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, 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. 

[0006] Therefore, there is a need in the semiconductor 
packaging industry for CSP using mass production tech 
niques at the Wafer-level. 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the present invention to 
provide a chip scale package that can be mass produced at 
the Wafer level. 

[0008] To achieve above object, the present invention 
provides a chip scale package comprising a ?lm substrate 
attached to the active surface of a semiconductor chip by an 
adhesive layer. The semiconductor chip has a plurality of 
bonding pads formed on the active surface thereof. The 
adhesive layer has a plurality of apertures formed corre 
sponding to the bonding pads of the chip. The ?lm substrate 
includes a ?lm and a plurality of conductive leads formed 
thereon Wherein the ?lm has a plurality of ?rst openings 
formed corresponding to the apertures of the adhesive layer 
and a plurality of second openings. Each lead on the ?lm has 
a ?rst end portion projecting into one of the ?rst openings of 
the ?lm and a second end portion eXposed from one of the 
second openings of the ?lm. Each aperture and correspond 
ing ?rst opening are ?lled With a conductive paste embed 
ding the ?rst end portion of one lead therein so as to 
electrically connect the bonding pads of the chip and the 
conductive leads of the ?lm substrate. A plurality of solder 
bumps formed on the second end portions of leads through 
the second openings of the ?lm. 
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[0009] The present invention further provides a method 
for making the chip scale package at the Wafer level. The 
method comprises the folloWing steps of: (a) providing a 
?lm With a glue formed thereon; (b) forming a plurality of 
?rst openings at predetermined positions of the ?lm; (c) 
attaching a metal foil to the ?lm through the glue thereon 
and the metal foil being patterned to form the desired 
circuitry including a plurality of conductive leads having a 
?rst end portions and a second end portions corresponding 
to the ?rst openings of the ?lm; (d) attaching the ?lm 
substrate formed in step (e) to a Wafer by an adhesive layer; 
(e) drilling through the ?lm and the adhesive layer simul 
taneously at locations corresponding to the bonding pads on 
the Wafer such that a plurality of apertures and second 
openings are formed in the adhesive layer and the ?lm, 
respectively; ?lling the apertures and the second open 
ings With a conductive paste such that the ?rst end portions 
of the leads are embedded therein so as to electrically 
connect the bonding pads to the conductive leads; (g) 
forming solder bumps on the second end portions of the 
leads; and (h) performing a dicing operation to obtain 
individual chip scale packages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 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. 
[0011] FIGS. 1-3 are used for illustrating a method of 
making a chip scale package in accordance With a preferred 
embodiment of the present invention; 

[0012] FIG. 4 is a top plan vieW of a plurality of ?lm 
substrates of the present invention formed in a Wafer-like 
con?guration; 
[0013] FIG. 5 illustrates, in an enlarged cross-sectional 
vieW, a ?lm substrate of FIG. 4; 

[0014] FIG. 6 is a cross sectional vieW taken form the line 
6-6 of FIG. 5; 

[0015] FIG. 7 is a cross-sectional vieW of a portion of the 
?lm substrate of FIG. 4 attached onto a Wafer by an adhesive 
layer; 
[0016] FIG. 8 and FIG. 9 are used for illustrating the 
method of making a chip scale package; and 

[0017] FIG. 10 is a cross-sectional vieW of a portion of a 
chip scale package according to a preferred embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0018] FIG. 10 shoWs a portion of a chip scale package 
100 in accordance With a preferred embodiment of the 
present invention. The chip scale package 100 mainly com 
prises a ?lm substrate 110 attached to the active surface of 
a semiconductor chip 130 by an adhesive layer 120. The 
semiconductor chip 130 has a plurality of bonding pads 
130a formed on the active surface thereof for access to its 
inner circuits. The adhesive layer 120 has a plurality of 
apertures 120a formed corresponding to the bonding pads 
130a of the chip 130. The ?lm substrate 110 includes a ?lm 
112 and a plurality of conductive leads 114 formed on the 
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?lm 112 wherein the ?lm 112 has a plurality of ?rst openings 
112a formed corresponding to the apertures 120a of the 
adhesive layer and a plurality of second openings 112b. Each 
conductive lead 114 has a ?rst end portion 114a projecting 
into one of the ?rst openings 112a and a second end portion 
114b exposed from one of the second openings 112b. Each 
aperture 120a and corresponding ?rst opening 112a are 
?lled With a conductive paste 140 embedding the ?rst end 
portion 114a of one lead 114 therein so as to electrically 
connect the bonding pads 130a of the chip 130 and the 
conductive leads 114 of the ?lm substrate 110. A solder 
bump 150 is formed on the second end portion 114b of the 
lead 114 through the second opening 112b of the ?lm 112. 
The solder bumps are typically re?oWed to attach the 
package 100 to a mounting board (not shoWn) such as a 
printed circuit board. 

[0019] FIGS. 1-9 shoW a method of making the chip scale 
package 100 in accordance With the present invention. 

[0020] FIG. 1 shoWs a ?lm 110 With a glue such as a 
polyimide adhesive (not shoWn) formed thereon. Preferably, 
the ?lm 110 is a polyimide ?lm. 

[0021] Referring to FIG. 2, the opening 112b can be 
formed at predetermined position of the ?lm by any of a 
number of Well-knoWn techniques including mechanical 
drilling or laser drilling. 

[0022] Referring to FIG. 3, a metal layer such as a copper 
foil 116 is attached to one side of the ?lm 110 by the glue 
(not shoWn) thereon. Thereafter, a photoresist layer is 
formed over the surface of the copper foil 116 using con 
ventional techniques and materials, then imaged and devel 
oped. As is Well-knoWn, a photomask is used to image only 
certain area of the photoresist layer Which, When developed, 
are removed to leave predetermined portions of the coppers 
foil 116 exposed. Then the exposed portions of the copper 
foils 116 are etched to form the desired circuitry. Finally, the 
remaining photoresist is removed. 

[0023] Referring to FIG. 5 and FIG. 6, the circuitry in 
accordance With the present invention comprises a plurality 
of conductive leads 114 having a ?rst end portions 114a and 
a second end portions 114b With a circular shape. The second 
end portions 114b of the leads 114 are formed corresponding 
to the openings 112b of the ?lm (not shoWn in FIG. 5). It is 
noted that the chip scale package of the present invention is 
mass produced at the Wafer level. Therefore, as shoWn in 
FIG. 4, it is desirable to integrally form a plurality of ?lm 
substrates of the present invention in a Wafer-like con?gu 
ration Which has the same siZe as a Wafer. 

[0024] FIG. 7 is a cross-sectional vieW of a portion of the 
?lm substrate of FIG. 4 attached onto a Wafer by an adhesive 
layer 120. The adhesive layer 120 is attached to the cooper 
trace side of the ?lm substrate. Then, the Wafer are mounted 
to the ?lm substrate 110 by conventional techniques such as 
thermal compression. 

[0025] Referring to FIG. 8, the ?lm 112 and the adhesive 
layer 120 are drilled simultaneously at the location corre 
sponding to the bonding pad 130a thereby selectively form 
ing the aperture 120a and the opening 112a. The drilling step 
is preferably accomplished by laser drilling because of its 
high selectivity, i.e., the laser selectively removes the ?lm 
and the adhesive layer but leaves the lead and the bonding 
pad substantially intact. It can be understood that the laser 
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beam is used to remove predetermined portions of the ?lm 
112 and the adhesive layer 120 until parts of the bonding 
pads 130a are exposed Wherein the ?rst end portion 114a 
Will shelter the adhesive thereunder from the laser beam. 
The types of laser usable in the drilling step include carbon 
dioxide laser, YAG (yttrium aluminum garnet) laser, excimer 
laser, etc., of Which carbon dioxide laser is preferred. 

[0026] Referring to FIG. 9, the aperture 120a and corre 
sponding opening 112a are ?lled With a conductive paste 
140 such that the ?rst end portion 114a of the lead 114 is 
embedded therein so as to electrically connect the bonding 
pad 130a of the chip 130 to the conductive lead 114 of the, 
substrate 110. The conductive paste 140 may be a conduc 
tive epoxy (such as a silver paste) or a solder paste. In a 
preferred embodiment, the conductive paste 140 comprises 
Sn and 80% to 97% Pb, and most preferably 90%-95% Pb. 

[0027] Then, solder balls 152 are attached to the second 
end portions 114a of the leads 114 preferably by applying a 
layer of sticky ?ux on Which the balls 152 are positioned. 
The balls 152 may be placed simultaneously by transfer 
from a vacuum suction head. The ?ux may be printed just on 
the end portions 114a or applied on the entire surface of the 
substrate 110. The balls 152 are preferably formed from 
Pb/Sn based solder With 20% to 75% Sn and the balance 
mostly Pb and most preferably is about eutectic 63% Sn and 
37% Pb. 

[0028] After attaching the solder balls 152 to the second 
end portions 114a of the leads 114, the solder balls 152 are 
re?oWed into solder bumps 150 (see FIG. 10). The re?oW 
ing can be accomplished by any means knoWn in the art. The 
re?oWing preferably occurs at a temperature that is high 
enough to melt the solder ball 152 Without melting a 
signi?cant portion of the conductive paste 140. It could be 
understood that the solder bumps 150 may be formed by 
selectively plating, printing or dispensing. 

[0029] Finally, a dicing operation is performed to obtain 
individual chip scale packages. 

[0030] 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 chip scale package comprising: 

a semiconductor chip having a plurality of bonding pads 
formed on the active surface thereof; 

a ?lm substrate attached to the active surface of the 
semiconductor chip by an adhesive layer, the adhesive 
layer having a plurality of apertures formed corre 
sponding to the bonding pads of the chip, the ?lm 
substrate including a ?lm and a plurality of conductive 
leads formed thereon Wherein the ?lm has a plurality of 
?rst openings formed corresponding to the apertures of 
the adhesive layer and a plurality of second openings, 
each lead having a ?rst end portion projecting into one 
of the ?rst openings of the ?lm and a second end 
portion exposed from one of the second openings of the 
?lm; 
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each aperture and corresponding ?rst opening being ?lled 
With a conductive paste embedding the ?rst end portion 
of one lead therein so as to electrically connect the 
bonding pads of the chip and the conductive leads of 
the ?lrn substrate; and 

a plurality of solder bumps formed on the second end 
portions of leads through the second openings of the 
?lrn. 

2. The chip scale package as claimed in claim 1, Wherein 
the ?lrn of the ?lrn substrate is made of polyirnide. 

3. The chip scale package as claimed in claim 1, Wherein 
the conductive paste is a conductive epoxy. 
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4. The chip scale package as claimed in claim 1, Wherein 
the solder bump is formed from about 20% to about 75% Sn 
With most all the balance being Pb. 

5. The chip scale package as claimed in claim 4, Wherein 
the solder bump is formed from eutectic solder. 

6. The chip scale package as claimed in claim 1, Wherein 
the conductive paste includes about 80% to about 97% Pb 
With most all the balance being Sn. 

7. The chip scale package as claimed in claim 6, Wherein 
the conductive paste includes about 90% to about 95% Pb. 

8. The chip scale package as claimed in claim 1, Wherein 
the conductive leads are made of copper. 

* * * * * 


