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Doped Czochralski Silicon Wafers  
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 The precipitation and diffusion of oxygen in heavily arsenic doped Czochralski (CZ) 

silicon wafers (with resistivity at 3mΩ-cm and interstitial oxygen concentration of 7x1017/cm3) 

have been studied for different thermal budgets and different back surface treatments.  After 

annealed at 1200°C for 45 minutes and 900°C for 15hrs sequentially, the wafers with damaged 

back surface show rodlike and platelike SiOx precipitates.  These defects extended about 1µm 

into silicon bulk from the back surface.  They all have a habit plane of {111}.  This morphology 

has only been observed at low temperature (<900°C) in lightly doped CZ silicon wafers.  For the 

same annealing condition, the wafers sealed with polycrystalline film of 1.3µm (polysilicon) 

show no oxygen precipitates in the silicon substrates.  Only polyhedral oxygen precipitates were 

observed at the interface between the polysilicon film and the silicon substrate.  They have a habit 

plane of {100}.  These results differ significantly from the previous observations in heavily boron 

and antimony doped silicon wafers which show drastically enhanced oxygen precipitation when 

the back surface is sealed with polysilicon film.  The kinetics of this oxygen precipitation 

behavior is discussed in detail.  The SIMS and EDS analysis indicate that the diffusion of oxygen 

from the substrate to the epitaxial layer has been significantly reduced in the wafers with 

damaged back surface, compared with those with polysilicon sealed back surface.  This diffusion 

difference shows significant impact to the performance of the devices built on these substrates.     




