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o .  TOUR-TERMINAL EEPROM CELL FOR SIORING AN ANALOG
ELERAME (BAZLM  YOLTAGE AND MEMORY SYSTEM USING THE SAME TO )
STORE MULTIPLE BITS PER EEPROM CELL

A non-volatile memory based on a unique EEPROM memory. The non-volatile
memory includes a plurality of data memory cells, a data programming circuit, and a first
data line. Each data memory cell includes an EEPROM cell having a separate programming
electrode and first and second isolation transistors. The programming electrode is coupled to
the floating gate by a tunneling window. The first isolation transistor connects the EEPROM
cell to the first data line. The second isolation transistor connects the programming electrode
to the data programming circuit in response to a write enable signal. The data programming
circuit programs a selected data memory cell by receiving a data value to be stored in that
data memory cell and generating and coupling a programming signal to the second isolation
transistors, the programming signal having a duration that is determined by the received data
value. The memory also includes a plurality of first reference memory cells, a first reference
programming éircuit, and a first reference line, each first reference memory cell is structurally
the same as the data memory cells. There is one first reference memory cell corresponding to

each data memory cell, and that first reference cell is programmed with a predetermined value
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each time the corresponding data memory cell is programmed. A data memory cell is read by

comparing the conductance of the first data line to the first reference line. The data reading

circuit generates an output value that depends on the compared conductances. In

embodiments of the invention using multiple reference cells, the various reference cells are

programmed with different fixed values each time the corresponding data memory cell is

programmed. The values in these reference cells are interpolated during the reading operation

to determine the data value stored in the corresponding data memory cell.
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