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Figure 6. Current-voltage characteristics of a MOSFET fabricated by ion 
beam oxidation following post-metallization annealing: horiz.-D.2 V­
/div; vert.-20 JlA/div, 0.2 V/step. 02 partial pressure: 6.5 x 10- 5 torr. 
Ion energy: 60 eV. Time: 12 min. 
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VOLTAGE IV) 

Figure 7. C-Vand I-V characteristics oflow energy ion beam oxide (solid 
curves), nitride (dashed curves), and control (dotted curves) MIS 
capacitors. 60 eV 02 for 12 min at 6_5 x 10- 5 torr. 80 eV N 2 for 6 min at 
3.2 x 10- 4 torr. Control sample at same conditions as oxide sample but 
with shutter closed. 

operates and does not affect its successful operation. The 
breakdown strength of the oxide is at least 7 x 106 V cm - 1. The 
saturation mobility is calculated at 575 cmz (V s) - 1 making use of 
the value of the capacitance in accumulation. 

It has been suggested that very thin silicon nitride films may be 

better dielectrics than silicon dioxide films of comparable 
thickness. In fact silicon oxynitride films have been successfully 
produced by 5 keY ion bombardment of silicon 10. We have 
demonstrated the ability to produce nitride films on silicon at ion 
energies below 100 eV. Figure 7 presents a comparison of the C-V 
and 1-V characteristics of aluminium gate MIS capacitors 
fabricated by low energy ion beams at room temperature. The 
control sample was fabricated by the same procedure except that 
it was not directly bombarded by the ions, since the shutter was 
not opened. The ohmic nature of the non-bombarded metal-sili­
con contact is expected and is evidence that not simply charged, 
but energetic species are necessary for the formation of the thin 
films. The figure also indicates that reverse-bias leakage current of 
the nitride sample is lower than that of the oxide by a factor of two. 

Summary 

Device-quality ultra-thin dielectric films have been produced on 
silicon substrates bombarded by reactive ions with energies 
60-80 eV. The damage induced by the ion beam does not 
significantly affect device operation. 
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