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College of Engineering

National Chiao Tung University

ABSTRACT

In this paper we focus on the relationship between the breakdown
voltage of gate oxide and pre-gate cleaning because the breakdown
voltage of gate oxide in 0.15um preduct dropped in the production line
suddenly. And then solutions are’ proposed and carried out in the
production line.

We broke down processes to-verify-the.problem and found that the
pre-gate oxide cleaning process could‘be the main root cause. Before the
contaminations were found, we switched SC1+SC2 of RCA Clean in
the Pre-Gate Clean. Switching SC1 and SC2 is able to have breakdown
voltage stay in spec. Data from ICP-MS (Inductively Coupled
Plasma-Mass Spectrometer) and SIMS (Secondary lon Mass
Spectroscopy) also show that the gate oxide was contaminated by the
metallic impurities. Also we used different chemical suppliers and
chemical delivery paths to verify where the contaminations came from
and experimental data show that the contaminations came from H202 in

the facility central supply system.



Therefore two solutions were proposed and carried out : 1.) the facility
central supply system should be maintained regularly and the filters
should be replaced more frequently ; from every 12 months to every 6
months 2.) the pre-gate oxide cleaning should be changed to
SC1->SC2->HF from SC2->SC1->HF ,so that the breakdown voltage can
stay in spec before the contaminations are removed. The above solutions
have been accomplished and proven effectiveness. In order to monitor
gate oxide quality, a rapid monitor system has been set up so that such a
case won’t kill so many wafers in the future. By this rapid monitor, the
process engineer can have data within 2 days.

To carry out the above solutions can prevent such an excursion in the

future.
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