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METHOD FOR THE MANUFACTURE OF 
MICRO SOLDER BUMPS ON COPPER PADS 

FIELD OF THE INVENTION 

The invention relates to a method for the manufacture of 
micro Solder bumps on copper pads placed on a dielectric 
Support material, it being necessary to ensure the minimum 
Volumes of the Solder bumps necessary for the connection of 
electronic components. 

BACKGROUND OF THE INVENTION 

From the manufacture of printed circuit boards the use of 
photolithographic methods is known, in order to produce a 
desired conductor pattern on an insulating Support material. 
When producing Soldered bumps on copper pads a triple 
photoresist film is applied and Subsequently the holes over 
the copper pads are opened by exposure and development. 
After filling the holes by means of a Solder paste and 
Subsequent heating or reflow, Soldered bumps are formed on 
the copper pads. The remaining resist material is then 
removed. 

The disadvantage of this prior art method is that it is not 
possible to produce Soldered bumps which are higher than 
the resist film, because the Solder Volume in the opening 
above the copper pad cannot be raised. In addition, it is not 
possible to reliably produce in this way diameters Smaller 
than 100 um, because the resolution of a triple laminated 
resist with an approximate height of 80 um is no longer 
adequate for Such Small Structures. Another problem is 
represented by the minimum diameter of the Solder globules 
in the paste, because in the case of Smaller diameters the 
microholes can no longer be filled in an optimum manner. 

Therefore the problem of the invention is to produce 
large-volume Solder bumps, which have a diameter Smaller 
than 100 um and following the reflow process are higher 
than the mask used. 

According to the invention this problem is solved by the 
features of the main claim. Further advantageous develop 
ments form the Subject matter of the Subclaims. 

SUMMARY OF THE INVENTION 

According to the invention a resist or a polymer film, e.g. 
polyimide, is applied to a Support material and Serves as a 
mask layer and covers the Support material and the copper 
pads. Next over the copper pads the mask material is 
removed by laser ablation, the hole diameter on the base 
corresponding to the copper pad diameter and is Smaller than 
100 um and the diameter of the hole is increased towards the 
opening of the latter. This leads to a conical hole above the 
copper pad, So that a larger Volume is made available for the 
Solder paste. Thus, during the following reflow process, it is 
possible to produce Soldered bumps with a greater height 
than the mask layer. The mask layer can have a height of 45 
to 55 lum, preferably 50 lum, whilst the height of the solder 
bumps is 65 to 75 um, preferably 70 lum. 
More Solder Volume is required to produce even higher 

soldered bumps. Therefore the holes in the mask layer must 
be So Structured that they can receive even more Solder 
paste, but towards the bottom Still only have an opening with 
the desired copper pad diameter. According to a particularly 
preferred embodiment laser-produced Stepped holes are 
obtained. Firstly larger diameter holes are produced, but 
they do not pass to the copper pad. Then the Smaller holes 
with the Subsequent copper pad diameter are produced. The 
production of the larger diameter holes takes place in a 
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particular embodiment of the method, through the use of a 
Wobble plate, a trough-like hole being produced just above 
the copper pad. Subsequently and without using the wobble 
plate, the remaining mask layer, limited to the copper pad 
diameter, is removed. The operation of a wobble plate and 
its arrangement are known e.g. from U.S. Pat. No. 4,940, 
881. When producing laser-generated Stepped holes without 
a wobble plate by reflections on the wall of the hole an outer 
ring is formed round the copper pad, So that in the reflow 
process Solder paste can remain attached. 

Thus, this method makes it possible to produce Soldered 
bumps, which are higher than their diameter and this more 
particularly applies with So-called micro Solder bumps hav 
ing a diameter Smaller than 100 um. Thus, an adequate 
Volume for Soldering is made available for the Subsequent 
bump of the electronic component, even with Such Small 
Solder bump pads. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described in greater detail hereinafter 
relative to embodiments and the attached drawings, wherein 
show: 

FIG. 1 illustrates laser-generated, conical holes in a mask. 
FIGS. 2a and 2b illustrate the production of laser 

generated, trough-like holes by means of a wobble plate. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shows the completely hardened support substrate 
1 of an insulating material with a mask layer 2 positioned 
above it and which comprises two resist films or a polymer 
film, e.g. polyimide. The thickness is approximately 50 lum. 
The holes 3 produced in the mask layer by means of a laser, 
e.g. an excimer laser, have a conical shape. The diameter at 
the base corresponds to the diameter of the copper pad 4 for 
the solder bump 5. As a result of the increased volume of the 
holes compared with vertical side walls, the solder bumps 5 
project over the height of the mask layer 2. 

FIG. 2 shows the manufacture of trough-like stepped 
holes 6 in order to produce even higher solder bumps 7. In 
the first Step according to FIG. 2a and whilst interposing a 
wobble plate (cf. U.S. Pat. No. 4,940,881) a trough-like hole 
is produced. In the next Step and whilst eliminating the 
Wobble plate, the mask material Over the copper pad is 
removed by laser ablation precisely corresponding to the 
Subsequent Solder bump. Following the generally known 
filling of the holes with Solder paste and Subsequent reflow, 
large-volume Soldered bumps on pads of 100 um can be 
produced. 
The Subsequent removal of the mask takes place in known 

manner. The depth of the holes 6 is controlled by controlling 
the laser energy quantity on the mask material 2 and Support 
material 1. This energy can e.g. be influenced by a Suitable 
control of the number of pulses on the material or by 
controlling the time during which the material is exposed to 
the laser light. 

I claim: 
1. Method for the manufacture of micro solder bumps on 

copper pads which are placed on a Support Substrate, com 
prising the following Steps: 

a) applying a resist or polymer film onto the Support 
Substrate as a mask layer, 

b) producing holes in the mask layer by laser ablation over 
the copper pads, a diameter of the holes at a base 
corresponding to a diameter of the copper pad and 
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being Smaller than 100 um, and a diameter above the 
copper pad being larger than the copper pad, 

c) filling the holes with Solder paste to a level of an upper 
Surface of Said mask layer and reflowing the Solder to 
create Solder bumps, each Solder bump having a height 
that extends above an uppermost Surface of the mask 
layer, and 

d) removing the mask layer. 
2. Method according to claim 1, wherein the solder bumps 

produced take a partial spherical form. 
3. Method according to claim 1, wherein the height of the 

mask layer is 45 to 55 um, and the height of the solder 
bumps is 65 to 75 um. 

4 
4. Method according to claim 1, wherein in step b) firstly 

holes with a larger diameter than the copper pad are 
produced, but which do not pass through to Said copper pad 
and Subsequently holes are produced with the copper pad 
diameter. 

5. Method according to claim 4, wherein by using a 
Wobble plate to just above the copper pad a trough-like hole 
is produced and Subsequently, but without using the wobble 
plate, the remainder of the mask layer, limited to the 
diameter of the copper pad, is removed. 
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