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particularly, to a flash memory device and a method for programming the same. Semiconductor memory devices are classified into volatile memory devices and nonvolatile memory devices. Volatile memory devices lose stored data when their power supplies are interrupted. However, nonvolatile memory devices do not lose data stored therein even
though their power supplies are interrupted. Examples of nonvolatile memory devices include read only memory (ROM) devices, programmable read only memory (PROM) devices, erasable programmable read only memory (EPROM) devices, electrically erasable programmable read only memory (EEPROM) devices, and flash memory devices. Flash
memory devices are classified as a NOR flash memory devices and a NAND flash memory devices depending on the relationship between cell strings included in the device. In general, a NOR flash memory device is appropriate for high speed data input and output, but has a large layout size. A NAND flash memory device provides a large layout size
as compared to a NOR flash memory device. However, a nonvolatile memory device has a limitation in an operation speed, an operation voltage, and data retention characteristic in relation to an operation of the device. An operation of writing/reading/erasing data to/from a nonvolatile memory device (in particular, the operation of
writing/reading/erasing data to/from a flash memory device) is referred to as a “programming/reading/erasing operation.” A programming/reading/erasing operation is performed by using a flash memory device, such as a NAND flash memory device. In the programming/reading/erasing operation of a flash memory device, a threshold voltage Vt level
of the flash memory device is changed according to the distribution of an electric field in a channel region of a cell in which data is programmed. The electric field distribution in the channel region is changed due to a change in the 570a42141b
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