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(57) ABSTRACT 

A method of forming a Wafer backside interconnecting Wire 
includes forming a mask layer on the back surface, the mask 
layer including at least an opening corresponding to the 
bonding pad, performing a ?rst etching process from the 
back surface to remove the Wafer unprotected by the mask 
layer to form a recess, removing the mask layer, and forming 

(22) Filed; Nov, 19, 2004 an interconnecting Wire on the back surface. 
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METHOD OF FORMING A WAFER BACKSIDE 
INTERCONNECTING WIRE 

BACKGROUND OF INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method of form 
ing a Wafer backside interconnecting Wire, and more par 
ticularly, to a method of forming a Wafer level chip scale 
package (WLCSP) using the Wafer backside interconnecting 
Wire. 

[0003] 2. Description of the Prior Art 

[0004] The package technologies of integrated circuits are 
substantially classi?ed into tWo types: pin through hole 
(PTH) and surface mounting technology (SMT). Currently, 
the ball grid array (BGA) package is the most popular SMT 
type package. Please refer to FIG. 1, Which is a schematic 
diagram of a BGA package 10. As shoWn in FIG. 1, the 
BGA package 10 includes a substrate 12, a die 14 bonded to 
the surface of the substrate 12 With silver glue 16, and a cap 
layer 18 Which covers the die 14 and the surface of the 
substrate 12. The die 14 includes a circuit layout (not shoWn) 
and a plurality of metal bonding pads 20 electrically con 
nected to the circuit layout (not shoWn). The BGA package 
10 further includes a plurality of solder bumps 22 arranged 
in arrays on the bottom surface of the substrate 12. Each 
metal bonding pad 20 of the die 14 is electrically connected 
to a corresponding solder bump 22 using a conducting Wire 
24, and therefore the die 14 is connected to a printed circuit 
board (PCB) via the solder balls 22 for combining With other 
electronic devices. 

[0005] As the critical dimension of semiconductor pro 
cesses diminishes, the integrity of circuit layout improves 
day by day. Accordingly, the amounts of circuit layout I/O 
terminals increase as Well. Under such a condition, the siZe 
of the BGA package 10 inevitably increases for accommo 
dating the numerous metal bonding pads 20. HoWever, this 
leads to some problems such as the Warpage of the substrate 
12. Therefore, the concept of chip scale package (CSP) is 
derived. 

[0006] A CSP is a package having an area less than 1.5 
times the area of a bare die, and the packages formed by 
various package technologies, eg by ?ne pinch ball grid 
array (FP BGA) technology or by ?ip chip (FC) technology, 
complying With this standard are included. 

[0007] HoWever, the CSP formed by any of the aforemen 
tioned technologies still has some disadvantages or limita 
tions. Regarding the FP BGA technology, although an FP 
BGA package is consistent With the CSP de?nition, the FP 
BGA package suffers from the stress problem betWeen the 
die and the substrate. In addition, the gap of tWo adjacent 
solder balls is limited, and an excessively small gap causes 
problems While Welding the substrate and the PCB. Further 
more, if the die and the substrate are packaged by Wire 
bonding, the area of the package cannot be further reduced. 
Regarding the FC technology, although the area of an FC 
package is smaller, the FC technologies cannot be applied to 
forming some devices, such as optical sensor devices, and 
print head devices. 

[0008] In vieW of the above limitations, the applicant 
proposes a method of forming a Wafer backside intercon 
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necting Wire, by Which the area of the package is reduced to 
comply With the Wafer level chip scale package (WLCSP) 
standard (the ratio of the area of package to bare chip is 
approximately equal to 1). In addition, this method is able to 
be applied for packaging the devices Which require face-up 
packaging. 

SUMMARY OF INVENTION 

[0009] It is therefore a primary object of the claimed 
invention to provide a method of forming a Wafer backside 
interconnecting Wire to overcome the aforementioned prob 
lems. 

[0010] According to the claimed invention, a method of 
forming a Wafer backside interconnecting Wire is provided. 
The method includes forming a mask layer on the back 
surface, the mask layer including at least an opening corre 
sponding to the bonding pad, performing a ?rst etching 
process from the back surface to remove the Wafer unpro 
tected by the mask layer to form a recess, removing the mask 
layer, and forming an interconnecting Wire on the back 
surface. 

[0011] The method according to the present invention is 
characteriZed by forming the interconnecting Wires on the 
backside of the Wafer, and thus the area of the package is 
effectively reduced. In addition, since the Wafer is diced 
subsequent to packaging, the method bene?ts from mass 
production, loW cost and consistency With standard semi 
conductor processes. 

[0012] These and other objectives of the present invention 
Will no doubt become obvious to those of ordinary skill in 
the art after reading the folloWing detailed description of the 
preferred embodiment that is illustrated in the various ?g 
ures and draWings. 

BRIEF DESCRIPTION OF DRAWINGS 

[0013] FIG. 1 is a schematic diagram of a BGA package. 

[0014] FIG. 2 through FIG. 9 are schematic diagrams 
illustrating a method of forming a Wafer backside intercon 
necting Wire according to a preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION 

[0015] Please refer to FIG. 2 through FIG. 9. FIG. 2 
through FIG. 9 are schematic diagrams illustrating a method 
of forming a Wafer backside interconnecting Wire according 
to a preferred embodiment of the present invention. As 
shoWn in FIG. 2, a Wafer 30 is provided. The Wafer 30 
includes at least a circuit element 32 disposed on the front 
surface of the Wafer 30, and at least a metal bonding pad 34 
electrically connected to the circuit element 32 positioned on 
the front surface of the Wafer 30. The front surface of the 
Wafer 30 is bonded to a cap Wafer 36 With a bonding layer 
38. In this embodiment, the material of the bonding layer 38 
is particularly selected from commonly used bonding mate 
rials, such as photoresist, epoXy, and UV tape, but is not 
limited to these materials. The cap Wafer 36 and the Wafer 
30 can also be bonded together in another manners, such as 
by an anode bonding technique or by a plasma enhanced 
bonding technique. In addition, if the circuit element 32 is an 
optical sensor element, such as a CMOS element or a CCD 
element, the cap Wafer 36 has to be transparent. 
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[0016] As shown in FIG. 3, a Wafer thinning process is 
performed to reduce the thickness of the Wafer 30. In this 
embodiment, a tWo-step Wafer thinning process including a 
?rst Wafer thinning process and a second Wafer thinning 
process is selected. The ?rst Wafer thinning process is 
implemented by performing a grinding process and/or a 
polishing process to preliminarily thin the Wafer 30 at a 
higher rate. The second Wafer thinning process is imple 
mented by performing a CMP process, a plasma etching 
process, a Wet etching process, or any combinations of the 
above processes. The thickness of the Wafer 30 is diminished 
to less than 100 micrometers. It is appreciated that other 
Wafer thinning technologies used on a silicon-on-insulator 
(SOI) Wafer, e.g. smart cut technique, nanocleave technique, 
or Eltran technique, can also be adopted. 

[0017] As shoWn in FIG. 4, a mask layer 40 is then formed 
on the back surface of the Wafer 30, and an opening 42 is 
de?ned at a position corresponding to the metal bonding pad 
34. In this embodiment, the mask layer 40 is a photoresist 
layer, and the opening 42 is de?ned by performing an 
exposure-and-development process. HoWever, the mask 
layer 40 can also be a non-photoresist material, such as 
silicon oxide or silicon nitride, and the opening 42 is 
accordingly formed by etching. As shoWn in FIG. 5, an 
isotropic etching process, eg a reactive ion etching (RIE) 
process or a Wet etching process, is performed to remove 
parts of the Wafer 30 inside the opening 42 to form a recess 
44 on the back surface of the Wafer 30. It is noted that the 
metal bonding pad 34 here is not exposed. 

[0018] As shoWn in FIG. 6, the mask layer 40 disposed on 
the back surface of the Wafer 30 is removed, and an etching 
process is performed from the back surface of the Wafer 30 
to remove parts of the Wafer 30 until exposing the metal 
bonding pad 34. In addition, the sideWall of the recess 44 is 
inclined outWard as shoWn. It is appreciated that a tWo-step 
etching process is selected in this embodiment. First, an 
isotropic etching process is carried out to make the recess 44 
have a round shape. Subsequently, another etching process 
is performed to remove the Wafer 30 from the back surface 
so that the sideWall of the recess 44 is inclined outWard. 
After the tWo-step etching process, the metal bonding pad 34 
is exposed, and the outWard shape of the recess 40 sideWall 
ensures the deposition effect of the interconnecting Wire 
Which Will be formed later. In addition, if the mask layer 40 
is a non-photoresist material, an in-situ etching process 
using different reactants and parameters can be performed to 
remove the mask layer 40 and a portion of the Wafer 30 until 
exposing the metal bonding pad 34. 

[0019] It is also appreciated that except for the aforemen 
tioned tWo-step etching process, other etching processes can 
also be adopted to achieve the same goal. For example, an 
anisotropic etching process, such as a plasma etching pro 
cess, can be carried out to remove the Wafer 30 inside the 
recess 44 so that the sideWall of the recess 44 and the normal 
line of the Wafer 30 have an included angle A of betWeen 0 
and 90 degrees, preferably betWeen 45 and 90 degrees. In 
addition, a Wet etching process using potassium hydroxide 
as an etching solution can be performed to etch the Wafer 30 
in the direction of the Wafer 30 lattice. Accordingly, the 
sideWall of the recess 44 is approximately 54.7 degrees. 

[0020] As shoWn in FIG. 7, a deposition process, eg a 
PECVD process, is performed to deposit an insulating layer 
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46 on the back surface of the Wafer 30. Subsequently, a 
photoresist layer 48 is coated on the insulating layer 46, and 
an exposure-and-development process is performed to form 
an opening 50 in the photoresist layer 48 corresponding to 
the metal bonding pad 34. As shoWn in FIG. 8, an etching 
process, such as an RIE process, is then carried out to 
remove the insulating layer 46 inside the opening 50 to 
expose the metal bonding pad 34. 

[0021] As shoWn in FIG. 9, the photoresist layer 48 is 
removed, and an interconnecting Wire 52 is formed on the 
back surface of the Wafer 30. In this embodiment, a depo 
sition process is performed to form a conducting layer, such 
as a metal layer. Then, a photoresist pattern (not shoWn) is 
utiliZed to perform an etching process to de?ne the pattern 
of the interconnecting Wire 52. Finally, the photoresist 
pattern (not shoWn) is removed. The fabrication of the 
interconnecting Wire 52 can also be implemented by other 
techniques, such as by performing a PVD process With a 
shadoW mask to directly form the pattern of the intercon 
necting Wire 52 on the back surface of the Wafer 30. 

[0022] According to the method of the present invention, 
at least an etching process is performed upon the back 
surface of the Wafer 30 so as to form the recess 44 having 
a ?atter and outWard inclined sideWall. Consequently, the 
interconnecting Wire 52 formed later can be Well controlled. 
Once the interconnecting Wire 52 is formed, the Wafer 30 
can be packaged on a package substrate With solder bumps 
or by other package techniques, such as an FC technique. 
FolloWing that, the Wafer 30 is diced. Therefore, the method 
bene?ts from mass production, loW cost and consistency 
With standard semiconductor processes. 

[0023] In comparison With the prior art, the method of the 
present invention directly forms the interconnecting Wire on 
the back surface of the Wafer, thereby effectively reducing 
the area of the package for complying With the CSP standard 
or even the WLCSP standard. In addition, the present 
invention is bene?cial in packaging the optical sensor device 
or the print head device Which require face-up packaging. 

[0024] Those skilled in the art Will readily observe that 
numerous modi?cations and alterations of the device and 
method may be made While retaining the teachings of the 
invention. Accordingly, the above disclosure should be 
construed as limited only by the metes and bounds of the 
appended claims. 

1. A method of forming a Wafer backside interconnecting 
Wire, the Wafer comprising a front surface, a back surface, 
at least a circuit element positioned on the front surface, and 
at least a bonding pad positioned on the front surface and 
electrically connected to the circuit element, the method 
comprising: 

forming a mask layer on the back surface, the mask layer 
comprising at least an opening corresponding to the 
bonding pad; 

performing a ?rst etching process from the back surface 
to remove the Wafer unprotected by the mask layer to 
form a recess, the ?rst etching process being isotropic, 
Wherein after the ?rst etching process is performed, the 
recess has a round shape and the bonding pad is kept 
unexposed; 

removing the mask layer; 
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performing a second etching process from the back sur 
face to etch the Wafer until exposing the bonding pad 
after removing the mask layer; and 

forming an interconnecting Wire on the back surface. 
2. The method of claim 1, Wherein the Wafer further 

comprises a cap Wafer bonded to the front surface of the 
Wafer. 

3. The method of claim 2, Wherein the cap Wafer is bonded 
to the front surface With a bonding layer. 

4. The method of claim 2, Wherein the cap Wafer is bonded 
to the front surface by an anodic bonding technique. 

5. The method of claim 2, Wherein the cap Wafer is bonded 
to the front surface by a plasma enhanced bonding tech 
nique. 

6. The method of claim 1, further comprising performing 
a Wafer thinning process from the back surface prior to 
forming the mask layer on the back surface. 

7. The method of claim 6, Wherein the Wafer thinning 
process is implemented by selectively performing one or any 
combinations of the processes selected from the group 
consisting of a grinding process, a polishing process, a 
chemical mechanical polishing process, a Wet etching pro 
cess, and a plasma etching process. 

8. The method of claim 6, Wherein the Wafer thinning 
process is a silicon-on-insulator (SOI) Wafer thinning pro 
cess. 

9. The method of claim 6, Wherein the thickness of the 
Wafer is less than 100 micrometers subsequent to the Wafer 
thinning process. 

10-14. (canceled) 
15. The method of claim 1, Wherein forming the inter 

connecting Wire comprises the steps of: 

forming an insulating layer on the back surface, the 
insulating layer covering the back surface, the Wafer 
inside the recess, and the bonding layer; 

forming a photoresist layer, the photoresist layer having 
an opening corresponding to the bonding pad; 

removing the insulating layer uncovered by the photore 
sist layer to eXpose the bonding pad; 

removing the photoresist layer; and 

forming the interconnecting Wire on the back surface. 
16. The method of claim 15, Wherein the interconnecting 

Wire is de?ned by depositing and etching technologies. 
17. The method of claim 15, Wherein the interconnecting 

Wire is de?ned by thin ?lm technologies in combination With 
a shadoW mask. 

18. The method of claim 1, Wherein the bonding pad is a 
metal bonding pad. 

19-31. (canceled) 
32. Amethod of forming a Wafer backside interconnecting 

Wire, the Wafer comprising a front surface, a back surface, 
at least a circuit element positioned on the front surface, and 
at least a bonding pad positioned on the front surface and 
electrically connected to the circuit element, the method 
comprising: 
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forming a mask layer on the back surface, the mask layer 
comprising at least an opening corresponding to the 
bonding pad; 

performing a ?rst etching process from the back surface 
to remove the Wafer unprotected by the mask layer to 
form a recess, the ?rst etching process being anisotro 
pic, Wherein subsequent to performing the ?rst etching 
process, the sideWall of the recess is inclined outWard, 
and the bonding pad is eXposed; 

removing the mask layer; and 
forming an interconnecting Wire on the back surface. 
33. The method of claim 32, Wherein the Wafer further 

comprises a cap Wafer bonded to the front surface of the 
Wafer. 

34. The method of claim 33, Wherein the cap Wafer is 
bonded to the front surface With a bonding layer. 

35. The method of claim 33, Wherein the cap Wafer is 
bonded to the front surface by an anodic bonding technique. 

36. The method of claim 33, Wherein the cap Wafer is 
bonded to the front surface by a plasma enhanced bonding 
technique. 

37. The method of claim 32, further comprising perform 
ing a Wafer thinning process from the back surface prior to 
forming the mask layer on the back surface. 

38. The method of claim 37, Wherein the Wafer thinning 
process is implemented by selectively performing one or any 
combinations of the processes selected from the group 
consisting of a grinding process, a polishing process, a 
chemical mechanical polishing process, a Wet etching pro 
cess, and a plasma etching process. 

39. The method of claim 37, Wherein the Wafer thinning 
process is a silicon-on-insulator (SOI) Wafer thinning pro 
cess. 

40. The method of claim 37, Wherein the thickness of the 
Wafer is less than 100 micrometers subsequent to the Wafer 
thinning process. 

41. The method of claim 32, Wherein forming the inter 
connecting Wire comprises the steps of: 

forming an insulating layer on the back surface, the 
insulating layer covering the back surface, the Wafer 
inside the recess, and the bonding layer; 

forming a photoresist layer, the photoresist layer having 
an opening corresponding to the bonding pad; 

removing the insulating layer uncovered by the photore 
sist layer to eXpose the bonding pad; 

removing the photoresist layer; and 
forming the interconnecting Wire on the back surface. 
42. The method of claim 41, Wherein the interconnecting 

Wire is de?ned by depositing and etching technologies. 
43. The method of claim 41, Wherein the interconnecting 

Wire is de?ned by thin ?lm technologies in combination With 
a shadoW mask. 

44. The method of claim 32, Wherein the bonding pad is 
a metal bonding pad. 

* * * * * 


