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ABSTRACT

This paper illustrates the growing need for gas-phase cleaning in today’s semiconductor
industry. Initial results from the combination of two gases, NO and HCI, are discussed with
the latter part of the paper focusing on HCI as the most efficient process. Purity issues are
shown to be of paramount importance in dry cleaning. HCI is shown to be an excellent getter
for removing metals deposited earlier in the fabrication process. The formation of metal
chlorides is proposed as the removal process, made possible by the breaking of the H-Cl bond.
Surface roughening is shown not to be a problem and particle levels are deemed to be
satisfactory if careful gas management and vacuum practice is employed. Preliminary data
shows that HCI is suitable as a pre-gate oxidation clean giving promising capacitor yields.
TOF-SIMS and ESCA analysis shows that HCI leaves the surface of the wafer in a suitable
condition for future processing.

INTRODUCTION

There are numerous well-known reasons that fuel the continuing development of gas-phase
cleaning. The majority of integrated circuit (IC) manufacturers recognise that gas-phase
cleaning will be needed in the future, although they would rather wait for it to be a tried and
tested technology before introducing it into production, due to the development and potential
failure costs of such a process. For this reason, gas-phase cleaning will probably progress
through the solving of niche, problem applications. The overall driving force for this
technology at present is as follows:-

. Environmental problems & costs of bulk liquid disposal.

. Increasing need for integrated processing (cluster tools/vacuum environment).
. Residue problems (drying spots) associated with HF-last processes.

. Need for residue removal in high aspect-ratio devices.

. Increased purity that gases offer compared with chemicals.

The environmental concerns are dealt with in a separate publication (1] as this is probably the
single strongest driving force that currently exists as legislation tightens world-wide.

Vacuum environments eliminate the need for the wafer to “‘see” clean room air and give tighter
process control possibilities.






