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REGULATED NEGATIVE VOLTAGE SUPPLY CIRCUIT FOR
FLLOATING GATE MEMORY DEVICES

A technique for regulating a negative voltage charge pump to induce
Fowler-Nordheim tunneling in floating gate cells controls applied bias to
compensate for variations in the supply potential VDD, temperature, and the
gate coupling ratio (GCR) or other characteristics of the memory cells which
depend on manufacturing processes. A supply circuit for a negative voltage
includes a voltage regulator that is coupled to the negattve voltage source to
maintain the negative voltage at a regulated level. The regulator includes an
element that establishes the regulated level according to the manufacturing
processes and temperature of the device. The regulator also comprises a circuit
which establishes the regulated level in response to the supply voltage. Thus,
where the negative voltage generator is utilized in a floating gate memory
device, the element that establishes the regulated level according to
manufactured processes and temperatures comprises a floating gate transistor
manufactured according to the same processes as the non-volatile memory cells

in the array on the device.
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