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ABSTRACT

A development of new surface clwaning technol
ogles such as laser and aerosol in paeallel with
the improvement of conventional wet mwthods
becomes more essential in semiconductor industry
due the confrontation of new challenges such as
significant device shrink ,environmental foralum
inum do not work for copper as a new interconne
ction material, and more effective cleaning tools
are required with decreasing the feature size less
than 0.13 pm as well as increasing the wafer size
from 200 nm to 300 mn In this article, various
cleaning techniques increasing laser cleaning are
compared methodolgically in order to understand
their urique characteristics such as advantages
and disadvantages according to the current clean
ing issues. In particular, the current state of art of
laser technique for semiconductors and prospects

as a dry cleaning method are described.
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Table 1. Allowable particle size with feature size
(2000 ITRS roadmap)

1999 2002 2005 2008

Feature Size(nm) 180 130 100 70

I;a;rrtgg size(nm) 90 65 50 35

Partcla (ea/ex) 0.064 | 0068 | 0052 | 0.052
zat;"tazlf size(nm) 667 500 400 300
Partcle’ (ea/=) 063 | 05 | 048 | 042

Critical surface

metal (atoms/ar) <9x10° | <4.4x10°| <25x10" | <2.1x10°

Surface organics 8 I 5 3
{C atoms/=) 7.3%x10" | 5:3%10" [ 1.28%10"| 9.02x10

Surface roughness
trm) 0.15 0.12 0.1 0.08
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Fig. 1. Adhesion force change as a function of the
particle size: Van der Waals force of copper
particle on silicon wafer
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Fig. 2. Cleaning process in semiconductor fabrication
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Fig.4. Schematic diagram of double sided
scrubbing process
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Fig.9. Si wafer surfaces before and after laser
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