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Study of Ultra-high Cleanliness Clean-Unit System
Platform (CUSP) for the Cross—-Disciplinary Research
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Ultra-high cleanliness clean environment is the most important factor in the cross-disciplinary
research such as nanotechnology and bfotechnology. The time dependence of the airborne particle count and
the cleanliness of the acrylic material based clean-unit system platform (CUSP), local compact CUSP
portable (CUP) and stainless steel clean-unit system platform (S-CUSP) with 100% air feedback through the
feedback loop have been investigated. |

The time dependence of the airborne particle count and the cleanliness of the acrylic material based
clean-unit system platform (CUSP) with the combination of the uitra low penetration air (ULPA) filter just beneath
the high efficiency particulate air (HEPA) filter and with the isolation of the particle counter from the CUSP
interior volume has been reported. It is found that the cleanliness of the CUSP with double filters is significantly
improved to the ISO class -1, which is four orders of magnitude better than that of the classical manned super
cleanroom (ISO Class 3). The significant improvement of cleanliness of CUSP is strongly associated with the
reduction of the particles coming out from the particle counter as well as with controlling the number of particles
coming out from the HEPA filter. The number of particles coming out from the inner s.urface of the acrylic material
based CUSP with double filters is 3 x 10 m™s™. |

An important tool, the CUP, for constituting a large network of ultra-high cleanliness clean
environment platform is also fabricated in this dissertation. Another important aspect of CUP is to transport the
processing materials without deteriorating the cleanliness of the CUSP unit. The time dependence of the airborne

particle count in the CUP has been investigated. The CUP provides the cleanliness of 1SO class ~2 which is one
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order of magnitude better than that of the conventional wafer transportation box (SMIF-Pod).

Moreover, for obtaining more stringent cleanliness class better than ISO class -1, we also study the time
dependence of the airborne particle count in the stainless steel clean-unit system platform (S-CUSP) with single
and double filters. The S-CUSP provides the ultra-high cleanliness of ISO class .-2 ~ -3 with the conjunction of
double filters. This result is attributed due to the conjunction of the double filters as well as the small number of
physically adsorbed particles coming out from the inner surface of the S-CUSP. In S-CUSP with double filters, the
number of physically adsorbed particles coming out from the inner surface is 2.3 x 10°m™%s".

In conclusion, ultimate cleanliness of ISO class -1 is achieved using CUSP. The CUSP will definitely
expedite the cross-disciplinary research such as nanotechnology and biotechnology.
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