Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 18, No. 11, p. 996, November 2005.

o 18-11-4 |

T4 Y 527 ZAE Mal2 Msjotel
HI|H AEd Ao ol HAsisN

Degradation of Ultra—thin SiO2 Film Incorporated with Hydrogen
or Deuterium Bonds during Electrical Stress
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Abstract

Experimental results are presented for the degradation of 3 nm-thick gate oxide (Si0:) under both
Negative-bias Temperature Instability (NBTI) and Hot-carrier-induced (HCI) stresses using P and
NMOSFETSs, The devices are annealed with hydrogen or deuterium gas at high-pressure (1~5 atm.)
to introduce higher concentration in the gate oxide. Both interface trap and oxide bulk trap are found
to dominate the reliability of gate oxide during electrical stress. The degradation mechanism depends
on the condition of electrical stress that could change the location of damage area in the gate oxide. It
was found the trap generation in the gate oxide film is mainly related to the breakage of Si-H bonds
in the interface or the bulk area. We suggest that deuterium bonds in SiO: film are effective in
suppressing the generation of traps related to the energetic hot carriers.
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