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Abstract

All the cells on the whole memory array or a block of the memory array in the Flash EEPROM's are erased at
the same time using Fowler-Nordheim (FN) tunneling. Some of the cells are often overerased since the tunneling is
not a self-limited process. In this paper, the optimum doping concentration of the floating gate to solve the overerase
problem has been studied. For these studies, N-type MOSFET's and MOS capacitors with various doping concentrations
of the gate polysilicon have been fahricated and their electrical characteristics have been measured and analyzed.

As the results of the experiment, it has heen found that the overerase problem can be prevented if the doping
concentration of the floating gate is low enough (e, below 1.3X10"/crm). It is because the potential difference between
the floating gate and the source is lowered due to the formation of the depletion layer in the floating gate and thus
the erasing operation stops by itself after most of the electrons stored in the floating gate are extracted. On the other
hand, the uniformity of the Vt and the gm has been significantly poor if the doping concentration of the floating gate
is too much lowered (i.e. below 1.3><1017/cm$), which is believed to be due to nonuniform loss of the dopants from the
nonuniform segregation in the floating gate.

Consequently, the optimum doping concentration of the floating gate to suppress the overerase problem and get the
uniform Vt and gm has been found to range from 1.3X1017/cm3 to 1.3x1018/cm3 in the Flash EEPROM.
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