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A Stacked Polusilicon Strucutre by Nitridation in N> Atmosphere for
Nano-scale CMOSFETs
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Abstract

A new fabrication method is proposed to form the stacked polysilicon gate by nitridation in Na
atmosphere using conventional LP-CVD system. Two step stacked layers with an amorphous layer on
top of a polycrystalline layer as well as three step stacked layers with polycrystalline films were
fabricated using the proposed method. SIMS profile showed that the proposed method would
successfully create the nitrogen-rich layers between the stacked polysilicon layers, thus resulting in
effective retardation of dopant diffusion. It was observed that the dopants in stacked films were
piled-up at the interface. TEM image also showed clear distinction of stacked layers, their plane grain
size and grain mismatch at interface layers. Therefore, the number of stacked polysilicon layers with
different crystalline structures, interface position and crystal phase can be easily controlled to improve

. the device performance and reliability without any negative effects in nano-scale CMOSFETSs.

Key Words : Stacked polysilicon, Nitridation, Retardation of dopant diffusion, Boron penetration,
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