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(54) Title: METHOD FOR READING A STRUCTURAL PHASE-CHANGE MEMORY
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PROGRAM A SELECTED CELL IN A PHASE-CHANGE MEMORY ARRAY BY
RAISING A CELL VOLTAGE AND CELL CURRENT TO PROGRAMMING
THRESHOLD LEVELS AND THEN LOWERING THEM TO QUIESCENT LEVELS.
504

l

APPLY-A PRECHARGE PULSE TO RAISE A BITLINE VOLTAGE OF THE
SELECTED CELL WITHOUT RAISING THE CELL VOLTAGE AND CELL CURRENT TO
THEIR PROGRAMMING THRESHOLD LEVELS.

508

l

IMMEDIATELY RAISE THE CELL CURRENT TO A READ LEVEL WHICH IS
BELOW THE PROGRAMMING THRESHOLD LEVEL S0 AS NOT TO CHANGE THE
STATE OF THE SELECTED CELL.
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COMPARE THE BITLINE VOLTAGE WHILE THE CELL CURRENT IS AT THE READ
LEVEL TO OBTAIN A MEASURE OF THE RESISTANCE OF THE PHASE-CHANGE
MATERIAL AND ACCORDINGLY THE STATE OF THE SELECTED CELL.

516

(57) Abstract: A cell in a structural phase-change memory is programmed by raismg cell voltage and cell current to programming

threshold levels, and then lowering these to quiescent levels below their programming levels. A precharge pulse is then applied
which raises the bitline voltage of the selected cell and does not raise the cell voltage and cell current to their programming levels.
Then, the cell current is raised to a read level which is below the programming threshold level, and the bitline voltage is compared
to a reference voltage while the cell current is at the read level.



