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Scaled SONOSFETE o| &8t NAND& Flash EEPROM
The NAND Type Flash EEPROM Using the Scaled SONOSFET
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Abstract

8X8 bit scaled SONOSFET NAND type flash EEPROM that shows better characteristics on cell density
and endurance than NOR type have been designed and its electrical characteristics are verified with
computer aided simulation. For the simulation, the spice mode! parameter was extracted from the scaled
down SONOSFET that was fabricated by 1.5#m topological design rule. To improve the endurance of the
device, the EEPROM design to have modified Fowler-Nordheim tunneling through the whole channel area in
Write/Erase operation. As a result, it operates Write/Erase operation at low current, and has been proven
its good endurance. The NAND type flash EEPROM, which has upper limit of Vs, has the upper limit of
Vm as 4.5V. |t is better than that of floating gate as 4V. And a EEPROM using the SONOSFET without
scaling (5A-165A-35A) , was also designed and its characteristics have been compared. It has more
possibility of error from the Vi upper limit as 4V, and takes more time for Read operation due to low
current. As a consequence, it Is proven that scaled down SONOSFET is more pertinent than existing
floating gate or SONOSFET without scaling for the NAND type flash EEPROM.
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Fig. 1. 8x8 bit NAND type flash EEPROM
circuit.
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Tablel. The dielectric film thicknesses of scaled
down and nonscaled SONOSFETSs.

Scaled down Nonscaled
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Tunnel oxide 22A 30A
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Fig. 2. Cell current of SONOSFET NAND flash

EEPROM during read oneration.
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. Fig. 3. Comparison of read cell current between the

scaled down and nonscaled SONOSFET NAND

flash EEPROMs.
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Fig. 4. Comparison of read cell current with Vg

between the scaled down and nonscaled

SONOSFET NAND flash EEPROMs.
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Fig. 5. Output waveform for SONOSFET 8X8 bit NAND

flash EEPROM during erase operation.
(a) Erase cell current. (b) Voltage(OV) applied on
gate of SONOSFET memory cell.
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Fig. 6. Read current and applied voltage waveform during
write operation of SONOSFET NAND flash

EEPROM. (a) Write cell current.
(b) Voltage waveform applied on bit line.
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