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CLAIMS

What is claimed is :

1. A method of operating an electrical system, the method comprising:

applying, with biasing circuitry, a critical voltage potential to a selected ferroelectric memory
cell in an array of ferroelectric memory cells through a pair of conductive lines operably
coupled to the selected ferroelectric memory cell, wherein the critical voltage potential is
selected to cause the selected ferroelectric memory cell to switch from a first polarization
state to a second polarization state; and

discharging, with virtual ground sensing circuitry operably coupled to one of the pair of
conductive lines, charge that is at least one of sinked to and emitted from the selected
ferroelectric memory cell to a sense node if the selected ferroelectric memory cell
switches from the first polarization state to the second polarization state, wherein the
sense node has a sense node capacitance that is less than a capacitance of the one of the
pair of conductive lines; and

detecting a polarization state of the selected ferroelectric memory cell responsive to a voltage
change at the sense node, wherein a ratio of the voltage change at the sense node to a
voltage change on one of the pair of conductive lines is inversely proportional to a ratio

of the sense node capacitance to the capacitance of the one of the pair of conductive lines.

2. The method of claim 1, further comprising determining that the selected
ferroelectric memory cell was in the first polarization state responsive to detecting the charge

that is discharged to the sense node.

3. The method of claim 1, further comprising determining that the selected
ferroelectric memory cell was in the second polarization state responsive to detecting zero

change in charge at the sense node.

4. The method of claim 1, further comprising determining that the selected

ferroelectric memory cell was in a third polarization state different from the first polarization
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state and the second polarization state responsive to detecting a different charge that is

discharged to the sense node.

5. A computing device, comprising:
a memory device including:
an array of ferroelectric memory cells; and
control circuitry including a virtual ground sensing circuit configured to:
selectively operably couple to the ferroelectric memory cells of the array of
ferroelectric memory cells;
provide a virtual ground to a conductive line operably coupled to a selected
ferroelectric memory cell; and
selectively operably couple the conductive line to a sense node of a sense circuit
responsive to the selected ferroelectric memory cell switching from a first
polarization state to a second polarization state, the sense node having a
sense node capacitance less than a capacitance of the conductive line;
wherein responsive to the ferroelectric memory cell switching from a first
polarization state to a second polarization state, a ratio of a voltage change
on the sense node to a voltage change on the conductive line is inversely
proportional to a ratio of the sense node capacitance to the capacitance of
the conductive line; and
a processing circuit operably coupled to the memory device, the processing circuit configured to

execute computer-readable instructions stored in the array of the memory device.

6. The computing device of claim 5, further comprising at least one input device and
at least one output device operably coupled to the processing circuit, and configured to enable a

user of the computing device to interact with the computing device.

7. The computing device of claim 5, wherein the virtual ground sensing circuit is

further configured to capacitively couple the sense node to a low voltage potential power supply.



-39-

8. The computing device of claim 5, wherein the sense node capacitance and the
capacitance of the conductive line are selected such that a voltage change on the sense node is

larger than a voltage change on the conductive line.

9. The computing device of claim 5, wherein one or more of the sense node

capacitance and the capacitance of the conductive line is a parasitic capacitance.

10. The computing device of claim 5, wherein one or more of the sense node

capacitance and the capacitance of the conductive line is a capacitor.

1. A control circuit comprising:
a virtual ground sensing circuit configured to:

provide a virtual ground to a conductive line;

selectively operably couple the conductive line to a sense node of a sense circuit, the
sense node having a sense node capacitance less than a capacitance of the
conductive line;

compare a sense node voltage to a reference voltage; and

sense a change in voltage of the sense node, wherein the change in voltage at the sense
node is defined by a ratio of the change in voltage at the sense node to a change in
voltage at the conductive line, wherein the ratio of the change in voltage at the
sense node to the change in voltage at the conductive line is inversely
proportional to a ratio of the sense node capacitance to the capacitance of the

conductive line.

12. The control circuit of claim 11, wherein the sense node capacitance is less than

about 1 picoFarad.

13. The control circuit of claim 11, further comprising a power supply capacitively

coupled to the sense node.
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14. The control circuit of claim 14, wherein the change in voltage at the conductive

line is between 200 microvolts (uV) and 500 microvolts (uV).

15. The control circuit of claim 11, wherein at least one of the sense node capacitance

and the capacitance of the conductive line is defined by a capacitor.



