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FIG. 1 Schematic Diagram of MOSFET and pn Junction Structure in Bottom

(a) Physical Structure; (b) Energy Band Structure
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FIG. 6 Schematic Diagram of Breakdown Process
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Charge to Breakdown of Thin Gate Oxides

LIU Hong—=ia and HAO Yue

(Institute of Microelectronics. Xidian University, Xi’an 710071, China)

Abstract: The scale of gate oxides thickness requires a detailed physical understanding of degradation and breakdown. Charge
to breakdown of the thin gate oxides was tested and investigated by controlling the amounts of injected hot electrons and holes
separately with substrate hot holes injection method. The results show that the limiting factor for thin gate oxides depends on
the balance between the amounts of injected hot electrons and holes. It is reported that the cooperation of injected hot elec—
trons and holes is necessary in thin gate oxides breakdown. A model of dielectric breakdown in SiO2 has been proposed and

theory analysis is also made.
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