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CLATMS

1. A phase change memory device comprising an array of
memory cells arranged in a plurality of rows and columns,
each memory cell including a phase change memory element
and a selection element, the array comprising a plurality
of wordlines and a plurality of bitlines, the memory cells
of each row being coupled to a regpective wordline and the
memory cells of each column being coupled to a regpective
bitline, the memory device further comprising a bitline
biasing unit, a bitline selection unit, coupled to said
bitlines and said bitline biasing unit for connecting a
selected Dbitline to the Dbitline Dbiasing unit and
disconnecting deselected bitlines from the bitline biasing
unit in an operative condition of the memory device, and a
bitline discharge unit (20) connected to said bitlines;

characterized in that the bitline discharge unit (20)
comprises a voltage regulation unit (22) and a plurality of
bitlines discharge switches (21), each bitlines discharge
switch being coupled between the voltage regulation unit
(22) and a respective bitline and controlled in said
operative condition to connect the deselected bitlines to
the wvoltage regulation unit (22) and disconnect the
selected bitline from the voltage regulation unit.

2. A memory device according to claim 1, wherein the

voltage regulation unit (22) comprises a PMOS transistor



having a first conduction terminal coupled to a regulated
voltage bus, a second conduction terminal coupled to a
reference potential line and a control terminal biased to
constant biasing voltage (V1), the regulated wvoltage bus
being connected to the bitline discharge switches (21).

3. A memory device according to claim 2, wherein each
bitlines discharge switch comprises a MOS transistor having
a first conduction terminal connected to an own bitline, a
second conduction terminal connected to the regulated
voltage bus and a gate terminal receiving a control signal
(S1-Sn).

4. A memory device according to claim 2 or 3, further
comprising a close-loop voltage regulator comprising a
voltage comparator having a first input receiving a
reference voltage, a second 1input connected to the
regulated voltage Dbus and an output coupled to the
regulated voltage bus.

5. A memory device according to claim 4, wherein the
voltage comparator is an on-off comparator and wherein a
drive element is coupled between the output of the voltage
comparator and the regulated voltage bus.

6. A memory device according to any of claims 2 to 5,
wherein the memory array comprises a plurality of tiles and
a periphery portion extending laterally to said tiles, the

voltage regulation unit (22) being arranged 1in the



periphery portion, and the regulated voltage bus comprises
a global voltage bus extending through the memory array
from the voltage regulation unit (22) and a plurality local
voltage buses extending between the global voltage bus and
an own tile.

7. A memory device according to claims 4 or 5, wherein
the memory array comprises a plurality of tiles and a
periphery portion extending laterally to said tiles, the
voltage regulation unit (22) and the close-loop voltage
regulator being arranged in the periphery portion.

8. A memory device according to any of claims 1-4,
wherein the memory array comprises a plurality of tiles and
a periphery portion extending laterally to said tiles, the
device further comprising a close-loop voltage regulator
including a plurality of voltage comparators each having a
first input receiving a reference voltage, a second input
connected to the regulated voltage bus and an output
coupled to the regulated wvoltage  Dbus, the voltage
regulation unit 22 being arranged in the periphery portion
and the voltage comparators being arranged adjacent to said
tiles.

9. A memory device according to claim 8, wherein the
tiles are arranged in pairs of adjacent tiles, wherein the
voltage comparators are arranged between the tiles of each

pair of adjacent tiles.



10. A method for discharging leakage currents in a
phase-change memory device comprising an array of memory
cells arranged in a plurality of rows and columns, each
memory cell including a phase change memory element and a
selection element, the array comprising a plurality of
wordlines and a plurality of bitlines, the memory cells of
each row being coupled to a respective wordline and the
memory cells of each column being coupled to a regpective
bitline,

the method comprising connecting a selected bitline to
a Dbitline Dbiasing wunit and disconnecting deselected
bitlines from the bitline biasing unit in an operative
condition of the memory device, wherein disconnecting
further comprises coupling the deselected bitlines to a
bitline discharge unit (20);

characterized in that coupling the deselected bitlines
comprises regulating a voltage on the deselected bitlines.

11. A method according to claim 10, wherein regulating
comprises coupling PMOS transistor having a first
conduction terminal of a PMOS transistor to the deselected
bitlines, coupling a second conduction terminal of the PMOS
transistor to a reference potential 1line and biasing a
control terminal of the PMOS transistor to a constant
biasing voltage V1.

12. A method according to claim 11, wherein regulating



further comprises coupling a close-loop voltage regulator
to the output of the PMOS transistor.

13. A method according to c¢laim 12, wherein the
operative condition is a standby condition, including
activating the PMOS transistor and disabling the close-loop
voltage regulator.

14. A method according to c¢laim 12, wherein the
operative condition 1s a standby condition, including
activating the PMOS transistor in a continuous way and the
activating the close-loop voltage regulator in a
discontinuous way for fixed times.

15. A according to claim 12, wherein the operative
condition is a proper reading/writing operation including
activating the PMOS transistor and disabling the close-loop

voltage regulator.
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