
US 20010053563A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0053563 A1 

Kim ct al. (43) Pub. Date: Dec. 20, 2001 

(54) METHOD FOR MANUFACTURING A CHIP Publication Classi?cation 
SCALE PACKAGE HAVING SLITS FORMED 
()N A SUBSTRATE (51) Int. Cl.7 ........................ .. H01L 21/44; H01L 21/48; 

H01L 21/50 
(75) Inventors. Shin Kim, chungcheongnam_do (52) US. Cl. ......................... .. 438/106; 438/127; 438/613 

Hee-Guk Choi, Chungcheongnam-do 
(KR); Se Ill Kim, Chungcheongnam-do (57) ABSTRACT 
(KR); Se Yong Oh, Seoul (KR) 

Correspondence Address: A method for manufacturing a chip scale package (CSP) 
including a semiconductor chip and conductive bumps is 
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provided With a conductive pattern formed thereon. The 
substrate has a top surface and a bottom surface. Then, a ?rst 
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METHOD FOR MANUFACTURING A CHIP SCALE 
PACKAGE HAVING SLITS FORMED ON A 

SUBSTRATE 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field of the Invention 

[0002] This invention relates to a semiconductor packag 
ing technology, and in particular to a method for manufac 
turing chip scale packages. 

[0003] 2. Description of Related Art 

[0004] It has long been desired to produce semiconductor 
chips that are lighter, smaller, and having higher speed, 
multi-function and improved reliability at loW costs. Various 
packaging technologies have been developed to address 
these needs. For eXample, a ball grid array (BGA) package 
provides a relatively high surface-mount density and 
improved electrical performance as compared to conven 
tional plastic packages having a metal lead frame. 

[0005] The BGA package is different from a conventional 
plastic package in that the electrical connection betWeen the 
semiconductor chip and the main board is provided by a 
substrate including multiple layers With circuit patterns 
instead of the lead frame of the plastic packages. In the BGA 
package, the semiconductor chip is attached and electrically 
connected to a substrate having vias that interconnect elec 
trically conductive traces on the top of the substrate Where 
the chip is attached to terminals on the bottom of the 
substrate opposite the chip. The terminals on the bottom of 
the substrate can be provided in an array pattern so that the 
area occupied by the BGA package on a main board is 
smaller than that of the conventional plastic package With 
peripheral terminals. 

[0006] The substrate used in the BGA package, hoWever, 
may still be larger than the semiconductor chip because an 
area Without conductive traces may be required When attach 
ing the chip to the substrate. A further reduction in the siZe 
of the BGA package may thus be limited. In response, the 
further siZe reduction of semiconductor chip packages have 
been provided by a chip scale package (CSP, also referred to 
as ‘chip siZe package’). 

[0007] In recent years, various CSP models have been 
introduced by several semiconductor manufacturers in the 
USA Japan and Korea, and the development for the neW 
form of the CSP is under Way. Among them, the micro-BGA 
(,uBGA) is a representative chip scale package developed by 
Tessera. The micro-BGA employs a tape-Wiring substrate 
such as a thin ?exible circuit board. One of the character 
istics of the micro-BGA is that beam leads are bonded to 
bond pads of the semiconductor chip through a WindoW 
formed in the tape-Wiring substrate all at the same time. 

[0008] HoWever, as the semiconductor chip scales further 
doWn, it has become more difficult for the micro-BGA to 
accommodate ?ne pitch and arrangement of the bond pads 
in tWo roWs. In response to these problems, a Wire-bonding 
type CSP has been introduced. The Wire-bonding-type CSP 
applies a Wire-bonding technology to ensure reliability of 
the CSP by replacing beam lead bonding of the micro-BGA 
With the Wire bonding. The Wire-bonding-type BGA can be 
manufactured through the same process, eXcept for Wire 
bonding and plasma cleaning steps. 
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[0009] FIG. 1 shoWs a cross-sectional vieW of conven 
tional Wire-bonding-type chip scale package. 

[0010] To an active surface of a semiconductor chip 10, a 
substrate 40 is attached by a non-conductive adhesive 30. On 
the surface of the substrate 40 is formed a Wiring pattern 50, 
Which may be of copper. A photosensitive resin layer 60 is 
deposited and patterned. The photosensitive resin layer 60 is 
used to prevent the neighboring patterns from being short 
circuited and burnt during test processes such as a THB 
(thermal humidity bias) test. Each solder ball 70 is bonded 
to a corresponding solder ball land 55, Which is formed by 
patterning the Wiring pattern 50 and the photosensitive resin 
layer 60. Bonding Wires 80 electrically connect the semi 
conductor chip 10 and the Wiring pattern 50. Thereafter, the 
bonding Wire areas of the semiconductor 10 are encapsu 
lated With an encapsulant 90. 

[0011] HoWever, in the conventional Wire-bonding-type 
CSP 100, the loop height of the bonding Wire 80 is higher 
than that of the photosensitive resin layer 60. Therefore, the 
encapsulant 90 rises above the top surface of the photosen 
sitive resin layer 60. This results in an over?oW of the 
encapsulant 90 into the solder ball land 55, although not 
shoWn in FIG. 1. If this happens, before the solder balls 70 
are attached to the solder ball lands 55, the over?oWed 
encapsulant 90 can be stuck to the attached solder balls 70. 
This Weakens the bonding betWeen the solder balls 70 and 
the solder ball lands 55. At Worst, this may result in physical 
detachment of the solder balls 70 from the solder ball lands 
55. Also, an electrical resistance in the solder joint can be 
increased and testing of the CSP can fail When test pins are 
repeatedly closed and opened to pick and release the solder 
balls 70 contaminated With the over?oWed encapsulant 90. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, it is an object of this invention to 
provide a method for manufacturing a chip scale package 
having a structure capable of preventing an over?oW of an 
encapsulant. 
[0013] It is another object of this invention to provide a 
method for manufacturing a chip scale package, Which can 
overcome the problem of burning of neighboring patterns. 

[0014] According to one aspect of this invention, a method 
for manufacturing a chip scale package (CSP) including a 
semiconductor chip and conductive bumps is disclosed. In 
one embodiment of the present invention, a ?exible sub 
strate is provided With a conductive pattern formed thereon. 
The substrate has a top surface and a bottom surface. Then, 
a ?rst photosensitive resin pattern is formed over the top 
surface of the substrate. NeXt, the ?rst photosensitive resin 
pattern is cured. Subsequently, a second photosensitive resin 
pattern is formed over the cured ?rst photosensitive resin 
pattern. The second photosensitive resin pattern includes a 
slit comprising a bottom of the ?rst photosensitive resin 
pattern and side Walls of the second photosensitive resin 
pattern. 

[0015] These and other features, and advantages, Will be 
more clearly understood from the folloWing detailed 
description taken in conjunction With the accompanying 
draWings. It is important to point out that the illustrations 
may not necessarily be draWn to scale, and that there may be 
other embodiment of this invention, Which is not speci?cally 
illustrated. 
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BRIEF DESCRIPTION OF THE INVENTION 

[0016] FIG. 1 is a cross-sectional vieW of a conventional 
Wire-bonding-type chip scale package. 

[0017] FIGS. 2a through 2h are cross-sectional views of 
a chip scale package according to this invention and illus 
trate the How of the invented manufacturing process thereof. 

[0018] FIG. 3 is a partial cross-sectional vieW of a chip 
scale package according to this invention. 

[0019] FIG. 4 is a plan top vieW of a chip scale package 
according to this invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0020] FIGS. 2a through 2h are cross-sectional vieWs for 
illustrating the manufacturing process of a chip scale pack 
age according to the present invention. 

[0021] As shoWn in FIG. 2a, a substrate 145 of the present 
invention preferably comprises a polyimide tape 150 on 
Which conductive Wiring patterns 140 are formed. The 
substrate 145 may be ?exible and provides a base structure 
to Which a semiconductor chip is attached. Any other 
suitable material other than polyimide can be used for the 
substrate 145 Within the sprit and scope of the present 
invention. The conductive Wiring patterns 140 can be 
formed of metal, typically copper. Over a portion of the top 
of the substrate 145, a ?rst photosensitive resin layer 160a 
is deposited, as shoWn in FIG. 2b. The ?rst photosensitive 
resin layer 160a has a thickness of at least approximately 3 
pm, e.g. approximately 10 pm. The photosensitive resin 
layer 160a may be a PSR4000 series available from Tao Ink 
in Japan, or any other suitable resin. 

[0022] In FIG. 2c, the substrate 145 is exposed by using 
a mask 175a in Which a bonding ?nger region 142a and 
solder ball land regions 144a and 146a are de?ned. The 
bonding ?nger region 142a de?nes Where bonding Wires are 
bonded, While the solder ball land regions 144a and 146a 
de?ne Where solder balls are bonded. The ?rst photosensi 
tive resin pattern 160b is obtained by developing and etching 
the exposed ?rst photosensitive resin layer 160a, as shoWn 
in FIG. 2d. This ?rst photosensitive resin pattern 160b is 
cured at high temperature, for example at 150 degrees 
Celsius. 

[0023] NoW referring to FIG. 26, a second photosensitive 
resin 160c is further deposited on the cured ?rst photosen 
sitive resin pattern 160b. The second photosensitive resin 
160c has a thickness of at least approximately 7 pm, e.g. 
approximately 20 pm. 

[0024] In FIG. 2f, the second photosensitive resin 160c is 
exposed by using a mask 175b in Which a bonding ?nger 
region 142b, solder ball land regions 144b and 146b and a 
slit region 177 are formed. 

[0025] The second photosensitive resin layer 160c is then 
developed and etched to form a second photosensitive resin 
pattern 160d as shoWn in FIG. 2g. In this pattern formation 
step, a slit 165 is formed. The slit 165 comprises a bottom 
made of the ?rst photosensitive resin pattern 160b and side 
Walls made of the second photosensitive resin pattern 160d. 
Further, the slit 165 has a recess having a predetermined 
depth from the top surface of the second photosensitive resin 
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pattern 160d. The predetermined depth of the recess corre 
sponds to the thickness of the second photosensitive resin 
pattern 160d, for example, approximately 20 pm. Aportion 
of the ?rst photosensitive resin pattern 160b Which remains 
in the slit region 165 Was cured in the step of FIG. 2d, and 
therefore has not been removed during etching of the second 
photosensitive resin layer 160c. 

[0026] Finally, as shoWn in FIG. 2h, a conductive layer 
1606 of e.g., nickel/gold compound metal layer is deposited 
onto the bonding ?nger region 167 and the solder ball land 
regions 155 and 157 as a solder ball land or an under bump 
metallurgy layer or the like for electrical interconnection 
and/or mechanical support. 

[0027] According to the present invention, then the sub 
strate 145 for a chip scale package has slits on its top surface, 
Which can prevent over?oW of an encapsulating material. 
Moreover, except for the bonding ?nger region 167, there is 
no exposed Wiring pattern 140 on the top surface of the 
substrate. Therefore, the burnt problem of neighboring pat 
terns does not occur during the THB test. The THB test is a 
form of reliability test performed in a high temperature 
environment, eg of 85 Celsius degrees and humidity of e. g., 
85% While the semiconductor chip is biased to be in an 
operational state. If moisture penetrates into the copper 
patterns 140 during the THB test, the copper may corrode 
and/or melt to How out, resulting in short circuits to neigh 
boring copper patterns, thereby burning a portion of the 
copper patterns 140 black. 

[0028] HoWever, With the present invention, the burning 
of the copper patterns does not occur, because the slits are 
formed on the substrate 145 such that the copper pattern is 
covered With the photosensitive resin layer Which comprises 
the bottom surface of the slit. 

[0029] FIG. 3 is a partial cross-sectional vieW of a chip 
scale package according to one embodiment the present 
invention, and FIG. 4 is a top plan vieW of a chip scale 
package according to one embodiment of the present inven 
tion. 

[0030] Referring to FIG. 3, a substrate 150 is attached to 
an active surface (i.e., on Which circuit elements are formed) 
of a semiconductor chip 110 using a non-conductive adhe 
sive 130. The non-conductive adhesive 130 is preferably 
formed of an elastic material. 

[0031] The ?rst and second photosensitive resin patterns 
160b, 160d are formed overlying the conductive Wiring 
patterns 140. Also, solder balls 170 are bonded to corre 
sponding solder ball lands 155. The solder balls 170 elec 
trically connect the semiconductor chip 110 With various 
external devices (not shoWn). The solder balls 170 are 
connected to bond pads 112 of the semiconductor chip 110 
via the copper Wiring patterns 140 and one or more bonding 
Wires such as Wire 180. The semiconductor chip 110 and the 
conductive Wiring patterns 140 are electrically connected by 
bonding metal Wires 180 to both a bonding ?nger region 167 
and the bond pads 112. The semiconductor chip 110 is 
encapsulated With an encapsulant 120, eg an epoxy mold 
ing compound, and a region Where the Wires 180 are bonded 
also is covered With an encapsulant 190. 

[0032] As shoWn in FIG. 3, the over?oW of the encapsu 
lant 190 can be prevented using a slit 165 comprising the 
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bottom made of the ?rst photosensitive resin pattern 160b 
and the side Walls made of the second photosensitive resin 
pattern 160d. 

[0033] Generally, the height of the loop of the bonding 
Wire 180 in the bonding ?nger region 167 is approximately 
60 to 80 pm. HoWever, because the combined thickness of 
the photosensitive resin patterns 160b, 160d is approxi 
mately 30 pm as described With reference to FIG. 2, the 
height of the encapsulant 190 for covering the bonding Wire 
180 is inevitably greater than the height of the top surface of 
the second photosensitive resin pattern 160d. This can result 
in the over?oW of the encapsulant 190 onto the second 
photosensitive resin 160. 

[0034] Therefore, a solution to such an over?oW problem 
has been needed. A printing technique may be used for 
depositing the encapsulant 190. HoWever, the printing tech 
nique has some draWbacks in that it requires expensive 
equipment and labors. 

[0035] In accordance With the present inventive structure 
having a slit betWeen the bond ?nger region 167 and the 
solder ball land 155, the over?oW problem of the encapsu 
lant or mold resin can be solved Without using an expensive 
printing technique. The How of the encapsulant approxi 
mately stops at the slit 165 and does not ?ll the slit 165, 
because of the surface tension of the encapsulant 190. 
Therefore, the bottom surface of the slit 165 is exposed 
Without being covered With the encapsulant 190. Because 
the bottom surface of the slit 165 is exposed, curing of the 
?rst photosensitive resin pattern 160d illustrated in the step 
of FIG. 2a' is important. 

[0036] As shoWn in FIG. 4, the slit 165 of the present 
invention splits divides the photosensitive resin patterns 
160b, 160d in a direction parallel to the direction along 
Which bond pads 112 are arranged. Thus, an over?oW of the 
encapsulant into the solder ball land region 155 can be 
prevented. 
[0037] In the draWings and speci?cation, there have been 
disclosed typical preferred embodiments of this invention 
and, although speci?c terms are employed, they are used in 
a generic and descriptive sense only and not for purposes of 
limitation, the scope of this invention being set forth in the 
folloWing claims. 

What We claim: 

1. A method for manufacturing a chip scale package 
(CSP) including a semiconductor chip and conductive 
bumps, comprising: 

providing a ?exible substrate With a conductive pattern 
formed thereon, the substrate having a top surface and 
a bottom surface; 

forming a ?rst photosensitive resin pattern over the top 
surface of the substrate; 

curing the ?rst photosensitive resin pattern; and 

forming a second photosensitive resin pattern over the 
cured ?rst photosensitive resin pattern, the second 
photosensitive resin pattern including a slit comprising 
a bottom of the ?rst photosensitive resin pattern and 
side Walls of the second photosensitive resin pattern; 
the ?rst and second photosensitive resin patterns having 
an opening therein to expose the conductive pattern for 
electrical interconnection. 
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2. The method as claimed in claim 1, further comprising 
depositing a conductive layer overlying the exposed con 
ductive pattern for interconnecting the chip and the conduc 
tive bumps. 

3. A method as claimed in claim 2, further comprising: 

attaching the semiconductor chip onto the bottom surface 
of the substrate, so that an active surface of the semi 
conductor chip is partially exposed from the substrate; 

electrically interconnecting the semiconductor chip and 
the conductive pattern; and 

encapsulating a portion of the exposed active surface of 
the semiconductor chip. 

4. The method as claimed in claim 3, Wherein the elec 
trical interconnection is made by bonding Wires. 

5. The method as claimed in claim 3, Wherein the semi 
conductor chip comprises a plurality of bond pads electri 
cally connected to the bonding Wires, and the slit is longi 
tudinally oriented in a direction parallel to the direction 
along Which the plurality of bond pads are arranged. 

6. The method as claimed in claim 1, Wherein the ?rst 
photosensitive resin layer has a thickness of at least approxi 
mately 3 pm and the second photosensitive resin layer has a 
thickness of at least approximately 7 pm. 

7. The method as claimed in claim 1, Wherein the ?rst 
photosensitive resin layer has a thickness of approximately 
10 pm and the second photosensitive resin layer has a 
thickness of approximately 20 pm. 

8. The method as claimed in claim 1, Wherein the ?exible 
substrate is formed of polyimide. 

9. The method as claimed in claim 1, Wherein said 
forming the ?rst photosensitive resin pattern comprises: 

forming a ?rst photosensitive resin layer, 

exposing, developing and etching the deposited ?rst pho 
toresist resin layer. 

10. A method as claimed in claim 3, Wherein the ?rst 
photosensitive resin layer has a thickness of at least approxi 
mately 3 pm and the second photosensitive resin layer has a 
thickness of at least approximately 7 pm. 

11. A method as claimed in claim 3, Wherein the ?rst 
photosensitive resin layer has a thickness of approximately 
10 pm and the second photosensitive resin layer has a 
thickness of approximately 20 pm. 

13. The method as claimed in claim 1, Wherein, in said 
step of curing the ?rst photosensitive resin pattern, the 
curing temperature is set to be approximately 150 Celsius 
degrees. 

14. The method as claimed in claim 3, Wherein, in said 
step of curing the ?rst photosensitive resin pattern, the 
curing temperature is set to be approximately 150 degrees 
Celsius. 

15. A method for manufacturing a chip scale package 
(CSP) including a semiconductor chip and conductive 
bumps, comprising: 

providing a ?exible substrate With a conductive pattern 
formed thereon, the substrate having a top surface and 
a bottom surface; 

forming a photosensitive resin pattern over the top surface 
of the substrate, the photosensitive resin pattern includ 
ing an encapsulant-over?oW-resistant gap comprising a 
bottom and side Walls of the photosensitive resin pat 
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tern; the photosensitive resin pattern having an opening 
therein to expose the conductive pattern for electrical 
interconnection. 

16. The method as claimed in claim 15, further compris 
ing depositing a conductive layer overlying the eXposed 
conductive pattern for interconnecting the chip and the 
conductive bumps. 

17. A method as claimed in claim 15, further comprising: 

attaching the semiconductor chip onto the bottom surface 
of the substrate, so that an active surface of the semi 
conductor chip is partially eXposed from the substrate; 

electrically interconnecting the semiconductor chip and 
the conductive pattern; and 

encapsulating a portion of the eXposed active surface of 
the semiconductor chip. 
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18. The method as claimed in claim 17, Wherein the 
electrical interconnection is made by bonding Wires. 

19. The method as claimed in claim 17, Wherein the 
semiconductor chip comprises a plurality of bond pads 
electrically connected to the bonding Wires, and the encap 
sulant-over?oW-resistant gap is longitudinally oriented in a 
direction parallel to the direction along Which the plurality 
of bond pads are arranged. 

20. The method as claimed in claim 19, Wherein the gap 
is provided betWeen the plurality of bond pads and the 
conductive bumps. 

21. The method as claimed in claim 15, Wherein the 
bottom of the photoresist pattern is cured. 


