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GAS IMMERSION LASER ANNEALING
METHOD SUITABLE FOR USE IN THE
FABRICATION OF REDUCED-DIMENSION
INTEGRATED CIRCUITS

A method for fabricating a plurality of shallow-junction metal oxide
semiconductor field-effect transistors (MOSFETS) on a selected area of a
silicon wafer, in the case in which the MOSFETs are spaced from one
another by substantially transparent isolation elements. The method
includes the step of flooding the entire selected area with laser radiation
that is intended to effect the heating to a desired threshold temperature of
only the selected depth of a surface layer of silicon that has been
previously amorphized to this selected depth and then doped. This
threshold temperature is sufficient to melt amorphized silicon but is
insufficient to melt crystalline silicon. However, should the laser radiation
be directly incident on both the substantially transparent isolation elements
and the silicon surface, a variable portion of the energy of the incident
radiation traveling through the substantially transparent isolation elements
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ELBERHE (BRAZLA GAS IMMERSION LASER ANNEALING

METHOD SUITABLE FOR USE IN THE
FABRICATION OF REDUCED-DIMENSION
INTEGRATED CIRCUITS

would be transferred to the silicon surfaces in contact with the isolation
elements depending on the depth of the isolation elements thereby causing
unpredictable additional heating of the silicon which would result in an
unwanted shift in the fluence required to reach the melt threshold
temperature in those silicon regions which reach the melt threshold
temperature. To prevent this, a top layer stack of a dielectric and a highly
radiation-absorbent material (e.g., silicon dioxide and tantalum nitride) is
deposited over the selected area prior to the flooding of the entire selected
area with laser radiation taking place. After, the melted silicon has cooled
and recrystallized, the top layer of highly radiation-absorbent material is
stripped. |
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