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(57) ABSTRACT 

A solder screen printing process comprises: providing a 
Wafer having a plurality of chips thereon, and a passivation 
layer covering the chips While exposing a plurality of 
bonding pads of the chips, Wherein the bonding pads have a 
plurality of under bump metal (UBM) structures formed 
thereon; forming a pattern layer on the Wafer, Wherein the 
pattern layer has a plurality of ?rst openings that de?nes the 
locations on the chips Where bumps are to be subsequently 
formed; providing a carrier that has a Wafer mounting 
location; providing a mounting support means that is 
mounted on the carrier, Wherein the mounting support means 
has a second opening of the Wafer siZe, such that the Wafer 
mounting location of the carrier is exposed through the 
second opening, mounting the Wafer on the carrier through 
the second opening of the mounting support means; and 
?lling the ?rst openings With a solder paste. 
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SOLDER SCREEN PRINTING PROCESS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the priority bene?t of Tai 
Wan application serial no. 90102584, ?led Feb. 7, 2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention relates to a bumping process. More 
particularly, the invention relates to a solder screen printing 
process that is performed during bumping process. 

[0004] 2. Description of the Related Art 

[0005] As the era of information technology progresses, 
the transmission or processing of information and docu 
ments through electronic products are commonly carried out 
in business processing. Accompanying the progress of tech 
nology, many commercial products With more convenient 
features are promoted, as mobile phones, computers, audio 
video articles, While the emphasis is made to miniaturiZa 
tion. 

[0006] In that present conteXt, integrated circuit packaging 
technology, accompanying the integrated circuit manufac 
turing technology, tends to high density of manufactured 
products. Consequently, many high pin count packaging 
structures and high density of chip scale packaging (CSP) 
structures are developed. Flip chip technology, because its 
guiding principle is mounting and connecting directly the 
chip to the carrier through a plurality of bumps, Which thus 
can shorten the conductive path While the area of the 
package is also reduced, is thus substantially employed in 
chip scale packaging (CSP). In order to improve the 
throughput and convenience of packaging processes, Wafer 
level packaging is also a presently trend of development 
using ?ip chip technology. 
[0007] Flip chip technology principally consists of form 
ing conductive bumps on the chip I/O bonding pads, the chip 
is then ?ipped to be connected to a carrier through the 
conductive bumps. Such a type of connection structure 
should be distinguished from that of Wire bonding, an 
advantage over Wire bonding being various arrangements of 
I/O bonding pads, such as matriX arrangement or interlace 
arrangement, and providing the shortest distance betWeen 
the chip and the substrate. Other advantages among Which 
reduced surface area, high count of I/O bonding pads, a short 
signal transmission path and easy control of noise, are 
characteristic of ?ip chip packages. 

[0008] In ?ip chip technology, the conductive bumps are 
conventionally formed above the bonding pads through 
solder screen printing or plating processes. 

[0009] Referring noW to FIG. 1 and FIG. 2, there are 
shoWn schematic vieWs illustrating a conventional solder 
screen printing process in Wafer bumping. FIG. 1 is a 
schematic top vieW shoWing a Wafer With a plurality of chips 
formed thereon, and FIG. 2 is a schematically cross-sec 
tional vieW illustrating the Wafer of FIG. 1 at an interme 
diary starting stage before solder screen printing process. 
First, a Wafer 100 is provided, With a plurality of chips 102 
formed thereon. Each of the chips 102 has a plurality of 
bonding pads 104 formed thereon, While a passivation layer 
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106 covers the chips 102 eXcept for the bonding pad 104 
locations that are eXposed by the passivation layer 106. An 
under bump metal (UBM) structure 108 is formed respec 
tively on each of the bonding pads 104. Then, a stencil 110 
With a plurality of openings 112 formed therein is arranged 
on the chips 102 in such a manner that the openings 112 are 
respectively aligned With the bonding pad 104 locations, 
thereby eXposing the locations Where solder bumps are to be 
subsequently formed. Then, by dint of a scraper 114, a solder 
paste 116 is ?lled in the openings 112 according to a screen 
printing method. 

[0010] A draWback of the conventional solder screen 
printing process as described above is a nonuniform thick 
ness of the solder paste that is formed in the openings 112. 
As a result, the solder bumps that are subsequently formed 
Will also have nonuniform height, Which Would cause a 
non-reliable connection of the chip through the solder 
bumps. 

[0011] A solution is thus needed to improve the conven 
tional solder screen printing process and overcome at least 
the issues and draWbacks described above. 

SUMMARY OF THE INVENTION 

[0012] One major aspect of the present invention is to 
provide a solder screen printing process, Wherein a pattern 
layer is formed on the Wafer to de?ne bump locations 
thereon While the Wafer is mounted in a mounting support 
means. The mounting support means is such that, With the 
Wafer mounted therein, the height of the surface of the 
pattern layer onto Which the solder screen printing process 
is applied is substantially reduced, such that the solder paste 
is thereby ?lled With an uniform thickness. 

[0013] To attain the foregoing and other objects, the 
present invention provides a solder screen printing process 
comprising: providing a Wafer that has a plurality of chips 
formed thereon and a passivation layer that covers the chips, 
Wherein each of the chips has a plurality of bonding pads 
that each has an under bump metal (UBM) structure formed 
thereon, Wherein the under bump metal (UBM) structure is 
eXposed through the passivation layer; forming a pattern 
layer on the Wafer, Wherein the pattern layer has a plurality 
of ?rst through openings formed therein to de?ne a plurality 
of locations Where a plurality of bumps is to be formed; 
providing a carrier that has a Wafer mounting location 
thereon; providing a mounting support means that is 
arranged on the carrier, such that a second opening of the 
mounting support means of the Wafer siZe exposes the Wafer 
mounting location of the carrier; mounting the Wafer in the 
second opening of the mounting support means; and per 
forming a solder screen printing by ?lling a solder paste in 
the ?rst openings of the pattern layer. 

[0014] By achieving the above solder screen printing 
process, Wherein the mounting support means enables the 
Wafer to be maintained While the height of the surface of the 
pattern layer is reduced, the solder paste can be ?lled With 
an uniform thickness through the screen printing process. 

[0015] It is to be understood that both the foregoing 
general description and the folloWing detailed description 
are eXemplary, and are intended to provide further eXplana 
tion of the invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The accompanying drawings are included to pro 
vide a further understanding of the invention, and are 
incorporated in and constitute a part of this speci?cation. 
The draWings illustrate embodiments of the invention and, 
together With the description, serve to explain the principles 
of the invention. In the draWings, FIG. 1 and FIG. 2 are 
schematic vieWs illustrating a conventional solder screen 
printing process; and 

[0017] FIG. 3 through FIG. 5 are schematic vieWs illus 
trating the solder screen printing process according to an 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0018] The folloWing detailed description of the embodi 
ments and examples of the present invention With reference 
to the accompanying draWings is only illustrative and not 
limiting. 
[0019] Referring to FIG. 3, a schematic vieW illustrates an 
intermediary starting stage in a solder screen printing pro 
cess according to an embodiment of the present invention. 
First, a Wafer 200 is provided, the Wafer 200 having formed 
thereon a plurality of chips 202. Each of the chips 202 has 
formed thereon a plurality of bonding pads 204. The bond 
ing pads 202 are made of, for instance, aluminum or other 
good conductor material. A passivation layer 206 is formed 
on the Wafer 200 to expose only the bonding pads 204 of the 
chips 202. The passivation layer 206 is, for instance, a 
silicon oxide layer, silicon nitride layer, or polyimide layer. 
A plurality of under bump metal (UBM) structures 208 is 
respectively formed on the bonding pads 204 of the chips 
202. The under bump metal (UBM) structures 208 are made 
of, for instance, chromium-copper alloy, or multi-layers of 
copper. 

[0020] Then, a pattern layer 210 is formed on the chips 
202 in such a manner that a plurality of ?rst openings 212 
formed in the pattern layer 210 is aligned With the bonding 
pad 204 locations to de?ne the locations Where a plurality of 
bumps is to be subsequently formed. The pattern layer 210 
can be, for instance, a dry ?lm or other Wet organic photo 
resist. 

[0021] Referring to FIG. 4 and FIG. 5, FIG. 4 being a 
schematic top vieW of the structure shoWn in cross-sectional 
vieW in FIG. 5, there is schematically shoWn the mounting 
of the Wafer in a mounting support means for solder screen 
printing, according to an embodiment of the present inven 
tion. A mounting support means 214 is provided on a carrier 
201. The mounting support means 214 is approximately 
betWeen 150 pm and 250 pm thick, and has a second opening 
216 formed therein having the siZe of the Wafer 200. The 
second opening 216 passes through the mounting support 
means 214 that is arranged on the carrier 201 such that the 
second opening 216 corresponds to the location Where the 
Wafer 200 is to be mounted on the carrier 201. Then, the 
Wafer 200 is mounted on the carrier 201 through the second 
opening 216 of the mounting support means 214. Conven 
tionally Without the mounting support means of the present 
invention, the Wafer is arranged on the carrier such that a 
thickness of approximately 300 pm to 350 pm of the Wafer 
protrudes over the carrier. In the present invention, With the 
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mounting support means 214 having a thickness betWeen 
approximately 150 pm and 250 pm, the Wafer 200 can be 
arranged such that only a thickness of the Wafer of approxi 
mately betWeen 100 pm and 150 pm protrudes from the 
surface of the mounting support means 214. 

[0022] Referring to FIG. 5, With the Wafer 200 arranged in 
the second opening 216 of the mounting support means 214 
on the carrier 201, a solder screen printing process is then 
performed using a scraper 220 to ?lled the ?rst openings 212 
With a solder paste 218. The solder paste 218 can be 
typically, for instance, tin-lead paste Sn63Pb37, tin-silver 
paste Sn965Ag35, tin-antimony paste Sn95Sb5, or other sol 
der paste conventionally knoWn in the art. 

[0023] The foregoing description of embodiments and 
examples of the present invention reveals at least the fol 
loWing features and advantages. Conventionally Without the 
mounting support means such as described above, the Wafer 
is arranged and maintained on the carrier through vacuum 
means, such that the Wafer protrudes from the carrier surface 
approximately 300 pm to 350 pm high. In the present 
invention, With the use of the mounting support means 214 
as a support means, the protrusion of the Wafer 200 With the 
pattern layer 210 as top layer can be substantially reduced 
Without modifying the carrier 201. Thereby, the solder paste 
218 can be ?lled With uniform thickness. In addition, the 
solder paste 218 can be also favorably prevented from 
dropping onto the carrier While solder screen printing is 
performed. 
[0024] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made to the 
structure of the present invention Without departing from the 
scope or spirit of the invention. In vieW of the foregoing, it 
is intended that the present invention cover modi?cations 
and variations of this invention provided they fall Within the 
scope of the folloWing claims and their equivalents. 

What is claimed is: 
1. A solder screen printing process comprising: 

providing a Wafer that has a plurality of chips formed 
thereon and a passivation layer that covers the chips, 
Wherein each of the chips has a plurality of bonding 
pads that has respectively an under bump metal (UBM) 
structure formed thereon, Wherein the under bump 
metal (UBM) structure is exposed through the passi 
vation layer; 

forming a pattern layer on the Wafer, Wherein the pattern 
layer has a plurality of ?rst through openings formed 
therein to de?ne a plurality of locations Where a plu 
rality of bumps is to be formed; 

providing a carrier that has a Wafer mounting location 
thereon; 

providing a mounting support means that is arranged on 
the carrier, Wherein the mounting support means has a 
second opening of the Wafer siZe that exposes the Wafer 
mounting location of the carrier; 

mounting the Wafer in the second opening of the mount 
ing support means; and 

performing a solder screen printing by ?lling a solder 
paste in the ?rst openings of the pattern layer. 
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2. The solder screen printing process of claim 1, Wherein 
the pattern layer comprises a dry ?lm. 

3. The solder screen printing process of claim 1, Wherein 
the pattern layer comprises an organic liquid photoresist. 

4. The solder screen printing process of claim 1, Wherein 
the solder paste comprises tin-lead Sn63Pb37 paste, tin-silver 
SnQGSAg35 paste, tin-antimony SnQSSb5 paste or one of the 
foregoing solder pastes With other ratio. 

5. The solder screen printing process of claim 1, Wherein 
the ?rst surface of the mounting support means is loWer than 
the surface of the pattern layer. 

6. The solder screen printing process of claim 5, Wherein 
the Wafer protrudes over the mounting support means 
betWeen approximately 100 pm and 150 pm high. 

7. A solder screen printing process comprising: 

providing a Wafer that has a plurality of chips formed 
thereon and a passivation layer that covers the chips, 
Wherein each of the chips has a plurality of bonding 
pads that each has an under bump metal (UBM) struc 
ture formed thereon, Wherein the under bump metal 
(UBM) structure is eXposed through the passivation 
layer; 

forming a pattern layer on the Wafer, Wherein the pattern 
layer has a plurality of ?rst through openings formed 
therein to de?ne a plurality of locations Where a plu 
rality of bumps is to be formed; 

providing a carrier that has a Wafer mounting location 
thereon; 
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providing a mounting support means that is arranged on 
the carrier, Wherein the mounting support means has a 
second opening of the Wafer siZe that eXposes the Wafer 
carrier location of the carrier; 

mounting the Wafer in the second opening of the mount 
ing support means; 

performing a solder screen printing to ?ll a solder paste in 
the ?rst openings of the pattern layer; 

performing a re?oW process; and 

removing the pattern layer. 
8. The solder screen printing process of claim 7, Wherein 

the pattern layer comprises a dry ?lm. 
9. The solder screen printing process of claim 7, Wherein 

the pattern layer comprises an organic liquid photoresist. 
10. The solder screen printing process of claim 7, Wherein 

the solder paste comprises tin-lead Sn63Pb37 paste, tin-silver 
SnQGSAg35 paste, tin-antimony SnQSSb5 paste, or one of the 
foregoing solder pastes With other ratio. 

11. The solder screen printing process of claim 7, Wherein 
the ?rst surface of the mounting support means is loWer than 
the surface of the pattern layer. 

12. The solder screen printing process of claim 11, 
Wherein the Wafer protrudes over the mounting support 
means betWeen approximately 100 pm and 150 pm high. 

* * * * * 


