
SPECIFICATION  TITLE OF THE INVENTION METHOD OF MANUFACTURING WAFER LEVEL
CHIP SIZE PACKAGE BACKGROUND OF THE INVENTION  FIELD OF THE INVENTION The
present invention relates to a method of  ED manufacturing a wafer level chip size package.
DESCRIPTON OF THE PRIOR ART On the basis of a demand for high density mounting  in a cellular
phone, a digital video, a digital camera  and the like, the chip size package (CSP) corresponding  to a
compact package is going to become rapidly popular. In the CSP, since a mounting area is smaller
and  a wiring length is shorter in comparison with a  conventional lead type package such as a thin
small  outline package (TSOP) and a quad flat package (QFP),  there is a characteristic that the CSP
is easily applied  to a high-frequency device. Further, in comparison  with a flip chip in which a chip is
directly mounted  on a substrate, since it is possible to widen a pad  pitch, there is a characteristic that
it is easy to  mount on the substrate. In other words, the CSP is  becoming rapidly popular because it
is possible to  1 



achieve a high-speed and high-density mounting on a  level of the flip chip with hardiness easiness in
handling on a level of the TSOP. Accordingly, a conventional method of  manufacturing the wafer level
CSP is as shown in Fig.  2, and is constituted by a step of forming a desired  thickness of thermal
stress relaxing layer 101 made of an insulating material on a wafer 100, a step of  forming a land 102
and a rewiring circuit 104 connecting  the land 102 to a bonding pad 103 on a top surface of  the
thermal stress relaxing layer 101, forming an  insulating layer 105 on the rewiring circuit 104, and  a
step of thereafter forming a solder bump 106 on the  land 102. In this case, the thermal stress relaxing
layer 101 lowers a thermal strain of the solder bump  generated due to a difference in coefficients of
linear fl expansion of the wafer and the printed circuit board  at a time of mounting the wafer on the
printed circuit  board, thereby improving a connection service life.  The thermal stress relaxing layer
101 is mainly made  of a resin having an elasticity, deforms in  correspondence to the strain of the
solder bump 106,  and reduces the strain on the basis of the deformation.  In
addition,referencenumeral107isainsulatinglayer  formed on the wafer 100. 



2 Further, in the conventional structure, the  thermal stress relaxing layer 101 is formed in  accordance
with a printing process, the rewiring  circuit 104 is formed in accordance with a plating  process, the
insulating layer 105 is formed in  accordance with an applying process, and the solder  bump 106 is
formed by reprinting a solder ball on the  land 102 and heating by a reflow furnace. However,  there is
a problem that too much labor hour and time  are required for forming the insulating layer 105 and  the
solder bump 106, and an operation efficiency is  deteriorated. Further, in the conventional structure,
since the thermal stress relaxing layer 101 is made  of the insulating material, it is necessary to form
the land 102 in a center of a top surface thereof, so  that there is a problem that an excess time is
required  for forming. SUMMARY OF THE INVENTION The present invention is made by taking the
points  mentioned above into consideration, and an object of  the present invention is to provide a
method of  manufacturing a wafer level chip size package (CSP)  which can widely improve an
operation efficiency. Therefore, in accordance with a main aspect of  



the present invention, there is provided a method of  3 manufacturing a wafer level chip size package
(CSP)  comprising the steps of: forming a rewiring circuit on a wafer in accordance  with a plating
process, and forming a thermal stress  relaxing post made of a conductive material such as  a solder
or the like on the rewiring circuit; forming an insulating layer made of a polyimide  or the like in the
periphery of the rewiring circuit  and the thermal stress relaxing post except a top surface  of the
thermal stress relaxing post; and forming a solder bump on the thermal stress  relaxing post, wherein
the thermal stress relaxing post, the  insulating layer and the solder bump are formed in  accordance
with a screen printing process. Further, in the manufacturing method mentioned  j above, it is
preferable that a solder is used as the  conductive material for forming the thermal stress  relaxing
post. In this case, the connection between  the solder corresponding to the material for the thermal
stress relaxing post and the solder bump is constituted  by a fusion on the basis of an inter-metallic
compound,  and is stronger than a fusion on the basis of a  



counter-diffusion between the solder corresponding to  the material of the thermal stress relaxing post
and  4 the rewiring circuit in accordance with the plating  process. Further, in the manufacturing
method mentioned  above, the structure may be made such that a thermal  stress support layer made
of an insulating material  and provided with a receiving portion for an outer  periphery of a lower
portion of the solder bump at a  position of the thermal stress relaxing post is formed  on a top surface
of the insulating layer in accordance  with a screen printing process. Accordingly, it is  possible to
further lower a thermal strain of the solder  bump. A best mode for carrying out the present invention
is to form the thermal stress relaxing post, the  insulating layer and the solder bump in accordance
with  the screen printing process. BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a cross
sectional view of a wafer level  chip size package (CSP) manufactured in accordance with  the present
invention; and Fig. 2 is a cross sectional view of a wafer level  CSP manufactured in accordance with
a conventional  



method. DESCRIPTION OF PREFERRED EMBODIMENT A description will be given below of an
embodiment  5 in accordance with the present invention with reference  to the accompanying drawing.
Fig. 1 is a view showing a cross section of a wafer  level chip size package (CSP) manufactured in
accordance with the present invention. In the drawing, reference numeral 1 denotes a wafer.
Reference numeral 2 denotes a bonding pad formed on  the wafer 1 . The bonding pad 2 is a gold
UBM. Reference  numeral 3 denotes a rewiring circuit formed on the wafer  1 in accordance with a
plating process. Reference  numeral 4 denotes a thermal stress relaxing post formed  on the rewiring
circuit 3 and made of a conductive  material such as a solder or the like. The thermal  stress relaxing
post 4 is formed in accordance with  a screen printing process by a pressure type screen  printing
machine. In this case, a solder is used as  the conductive material. 0 Reference numeral 5 denotes an
insulating layer  formed on the wafer 1, and reference numeral 6 denotes  an insulating layer formed in
the periphery of the  



rewiring circuit 3 and the thermal stress relaxing post  4 except a top surface of the thermal stress
relaxing  post 4 and made of a polyimide or the like. Further,  the insulating layer 6 is formed in
accordance with  the screen printing process by the pressure type screen  6 printing machine.
Reference numeral 7 denotes a solder bump formed  on the thermal stress relaxing post 4. The solder
bump  7 is formed in accordance with the screen printing  process by the pressure type screen printing
machine.  Reference numeral 8 denotes a thermal stress support  layer formed on a top surface of the
insulating layer  6 and provided with a receiving portion 8a for an outer J periphery of a lower portion
of the solder bump 7 at  a position of the thermal stress relaxing post 4.  Further, the thermal stress
support layer 8 is made  of an insulating material such as a polyimide or the  like, and is formed in
accordance with the screen  printing process. In accordance with the present invention, since  the
thermal stress relaxing post, the insulating layer  Q and the solder bump are formed as mentioned
above in accordance with the screen printing process, it is  possible to widely improve the operation
efficiency  



in comparison with the conventional manufacturing  method. Further, since the solder bump is formed
directly on the thermal stress relaxing post, it is  not necessary to form the land as in the conventional
method. Therefore, it is possible to reduce the  working process for forming the land. 7 Further, in the
case that the solder is used as  the conductive material for forming the thermal stress  relaxing post,
the connection with the solder bump is  constituted by the fusion on the basis of the  inter-metallic
compound, and thus a firm connection  is achieved. Further, in the case that the thermal stress
support layer constituted by the insulating material  provided with the receiving portion for the outer
periphery of the lower portion of the solder bump at  the position of the thermal stress relaxing post is
formed on the top surface of the insulating layer in  accordance with the screen printing process, it is
possible to further lower the thermal strain of the  solder bump. a 8 Claims  



 9 

Claims 

 

1. A method for manufacturing a wafer level chip size 

package (CSP) comprising the steps of: 

 forming a rewiring circuit on a wafer by a plating 

process; 

 forming a thermal stress relaxing post made of a 

solder on said rewiring circuit by a screen printing 

process; 

 forming an insulating layer made of an insulation 

material in the periphery of the rewiring circuit and the 

thermal stress relaxing post except a top surface of the 

thermal stress relaxing post by a screen printing process; 

  

forming a thermal stress support layer made of an 

insulation material on the insulating layer except said 

solder bump by a screen printing process to form a 

receiving portion in the thermal stress support layer 

around the top surface of the thermal stress relaxing post;  

 

 forming a solder bump on the top surface of the 

thermal stress relaxing post and in the receiving portion 

by a screen printing process; and 

 

 carrying out the respective screen printing processes 

by using a pressure type screen printing machine. 

1. A method for manufacturing a wafer level chip size  package (CSP) comprising the steps of: forming
a rewiring circuit on a wafer by a plating  process; forming a thermal stress relaxing post made of a
solder on said rewiring circuit by a screen printing  process; forming an insulating layer made of an
insulation  material in the periphery of the rewiring circuit and the  thermal stress relaxing post except a
top surface of the  thermal stress relaxing post by a screen printing process; forming a thermal stress
support layer made of an  insulation material on the insulating layer except said  solder bump by a
screen printing process to form a  receiving portion in the thermal stress support layer  around the top
surface of the thermal stress relaxing post; forming a solder bump on the top surface of the  thermal
stress relaxing post and in the receiving portion  by a screen printing process; and carrying out the
respective screen printing processes  by using a pressure type screen printing machine. 9 


