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The Improved Electrical Endurance(Program/Erase Cycles) Characteristics of
SONOS Nonvolatile Memory Device
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Abstract

In this study, a new programming method to minimize the generation of Si-5i0: interface traps of
SONQOS nonvolatile memory device as a function of number of program/erase cycles was proposed, In
the proposed programming method, power supply voltage is applied to the gate, forward biased
program voltage is applied to the source and the drain, while the substrate is left open, so that the
program is achieved by Modified Fowler-Nordheim(MFN) tunneling of electron through the tunnel
oxide over source and drain region. For the channel erase, erase voltage is applied to the gate, power
supply voltage is applied to the substrate, and the source and drain are left open. Also, the asymmetric
mode in which the program voltage is higher than the erase voltage, is more efficient than symmetric
mode in order to minimize the degradation characteristics of SONOS devices because electrical stress
applied to the Si-Si0; interface is reduced due to short program time.
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Fig. 1. Schematic diagram for measuring the
single junction charge pumping current.
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Fig. 2. Cross—sectional view of a SONOS
transistor.
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Fig. 3. The electrical endurance (program/erase
cycles) characteristics of a SONOS

transistor.
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Fig. 4. The interface trap density in the silicon
~tunnel oxide before program/erase
cycle and after 1x10' program/erase
cycles by the three programming
methods.
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