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(57) Abstract: A non-volatile memory device includes a memory cell array having memory cells distributed among a plurality of
sectors and a controller operable to program, read, and erase memory cells in said memory array, the controller further operable to
generate and store EPLI values for programming a number of EPLI bits in one of the plurality of sectors with the stored EPLI values.
o The memory device additionally include a comparator to compare the stored EPLI values with EPLI values programmed in the EPLI

bits.
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IMPROVED NON-VOLATILE MEMORY DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application is a PCT application claiming benefit from U.S. Patent Application

No. 13/761,217 filed 7 February 2013, which is hereby incorporated in its entirety by reference.

FIELD OF THE INVENTION

[0002]  The present invention relates to non-volatile memory devices generally and to non-

volatile memory devices having improved blank checking in particular.

BACKGROUND OF THE INVENTION
[0003] Non-volatile memory devices such as, for example FLASH memory devices, may
include an array of memory cells divided into a number of sectors. Each memory cell may have
a gate, a source and a drain, where the gate controls current flow between the source and the
drain. The amount of current flow generally depends on a voltage applied to the gate (gate
voltage). If the gate voltage Vg is below a threshold voltage Vt which is intrinsic to the physical
properties of the memory cell, there is no current flow (generally a leakage current exists)
between the drain and the source. When the gate voltage exceeds the threshold voltage, current
flows between the drain and the source, the amount of current depending on the magnitude of
the applied gate voltage. The gate voltage Vg is generally adjusted to different values
depending on whether the cell is to be programmed (write), erased or verified. When
programming a cell, the gate voltage Vg is usually greater than when reading or erasing the cell.
[0004] A typical erasure operation for non-volatile memory devices may include the erase

flow shown in Figure 1. Erase flow 100 may include the steps of pre-program 102, erase 104,
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soft-program 106, non-data cell program 108, and erase completed 110. One or more of the
steps may include an iterative process wherein one or more internal operations associated with
the execution of a particular step is subject to a verification procedure. Based on the result of
the verification procedure, the one or more operations may be repeated one or more times, and
each time may be followed by the verification procedure. This iterative process may be repeated
until the one or more operations are verified as being properly executed (by means of the
verification procedure). Upon completion of the iterative process, the step may be considered
completed and erase flow 100 may continue to the next step.

[0005] In pre-program step 102, a pre-program voltage may be applied to some or all the
data cells in a sector so that all pre-programmed cells hold substantially the same charge (same
data). For example, the data cells may be pre-programmed so that the bits in the cells are set
to“0”. The pre-program voltage may be applied substantially at the same time to all the cells in
the sector, or in smaller subdivisions, for example, by page (cells connected to a same word
line), or groups of cells within a page. Following pre-programming, in erase step 104 an erase
voltage is applied to the pre-programed cells in the sector to erase the pre-programmed data.
Erasing may be done to the cells substantially at the same time, for example, by applying the
erase voltage to all the word lines in the same sector, or to a select group of word lines including
the pre-programmed cells. As a result of the erasing, the bits in the erased data cells may be set
to “1”. In soft-program step 106, cells which may have been over-erased in the previous step
are soft-programmed to increase the threshold voltage needed to indicate an erased state.
Following the soft programming, all bits in the data cells remain set to “1”.  In non-data cell
program step 108, non-data cells which may serve as reference cells may be programmed to a

certain threshold voltage. The non-data cells may include dynamic reference cells to account for
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drift in the threshold voltages of the data cells. Following this step, all data bits in the erased
sector remain set to “1”. In erase completed step 110, the erasure operation is completed and
the sector is ready for individual programming of the cells by a user of the non-volatile memory

device.
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SUMMARY OF THE PRESENT INVENTION
[0006]  There is provided, according to an embodiment of the present invention, a non-
volatile memory device including a memory cell array having memory cells distributed among a
plurality of sectors, and a controller operable to program, read, and erase memory cells in the
memory array, the controller further operable to generate and store EPLI values, and to program
a number of EPLI bits in one of the plurality of sectors with the stored EPLI value. The memory
device additionally includes a comparator to compare the stored EPLI values with the EPLI
values programmed in the EPLI bits.
[0007]  According to an embodiment of the present invention, the controller is further
operable to read the EPLI values programmed in the EPLI bits.
[0008]  According to an embodiment of the present invention, the controller is further
operable to output a signal responsive to the comparison performed by the comparator.
[0009]  According to an embodiment of the present invention, the output signal is indicative
of the one of the plurality of sectors being a trusted sector.
[0010]  According to an embodiment of the present invention, the output signal is indicative
of the one of the plurality of sectors being an untrusted sector.
[0011]  According to an embodiment of the present invention, the memory device includes an
I/O circuit to communicate the output signal to a device externally connected to the memory
device.
[0012]  According to an embodiment of the present invention, the comparator is included in
the controller.
[0013]  According to an embodiment of the present invention, the non-volatile memory cells

are multi-level cells.
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[0014]  According to an embodiment of the present invention, the non-volatile memory cells
are two-bit cells.

[0015]  According to an embodiment of the present invention, the EPLI values have final
EPLI values.

[0016]  According to an embodiment of the present invention, the EPLI values have initial
EPLI values.

[0017]  According to an embodiment of the present invention, the initial EPLI values have a
same logical value.

[0018]  According to an embodiment of the present invention, the EPLI bits are stored in
memory locations designated for ECC bits.

[0019]  According to an embodiment of the present invention, the ECC bits are redundant
bits.

[0020]  According to an embodiment of the present invention, the number of EPLI bits
includes at least two bits.

[0021]  According to an embodiment of the present invention, the number of ELPI bits
includes 48 bits.

[0022]  There is provided, according to an embodiment of the present invention, a method of
erasing a sector of non-volatile memory cells in a non-volatile memory device. The method
includes generating and storing initial EPLI values and final EPLI values; programming EPLI
bits inside the sector with the initial EPLI values; and executing a memory sector erase flow.
The memory sector erase flow includes the steps of memory cell pre-programming, erasing, and

soft-programming.
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[0023]  According to an embodiment of the present invention, the method additionally
includes programming the EPLI bits with stored final EPLI values.

[0024]  According to an embodiment of the present invention, the method additionally
includes reading the final EPLI values programmed in the EPLI bit.

[0025]  According to an embodiment of the present invention, the method additionally
includes comparing the stored final EPLI values with the read final EPLI values.

[0026]  According to an embodiment of the present invention, the method additionally
includes outputting a signal responsive to the comparison.

[0027]  According to an embodiment of the present invention, the method additionally
includes outputting the signal to a device externally connected to the non-volatile memory
device.

[0028]  According to an embodiment of the present invention, the output signal is indicative
of the sector being a trusted sector.

[0029]  According to an embodiment of the present invention, the method additionally
includes performing a blank check on the trusted sector.

[0030]  According to an embodiment of the present invention, the method additionally
includes skipping the trusted sector when a result of the blank check confirms that the sector has
been erased.

[0031]  According to an embodiment of the present invention, the output signal is indicative
of the sector being an untrusted sector.

[0032]  According to an embodiment of the present invention, the method additionally

includes executing the memory erase flow on the untrusted sector.
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[0033]  According to an embodiment of the present invention, the memory sector erase flow

further includes at least the non-data cell programming.

[0034]  According to an embodiment of the present invention, the initial EPLI values have a

same logical value.

[0035]  According to an embodiment of the present invention, the memory erase flow sets all

bits in the sector to a same logical value.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0036]  The subject matter regarded as the invention is particularly pointed out and distinctly
claimed in the concluding portion of the specification. The invention, however, both as to
organization and method of operation, together with objects, features, and advantages thereof,
may best be understood by reference to the following detailed description when read with the
accompanying drawings in which:

[0037]  Figure 1 illustrates an exemplary flow chart of an erase flow for non-volatile memory
devices;

[0038]  Figure 2 schematically illustrates an exemplary improved non-volatile memory
device, according to an embodiment of the present invention;

[0039]  Figure 3 is an exemplary flow chart of an EPLI erase flow which may be used with a
non-volatile memory device, according to an embodiment of the present invention; and

[0040]  Figure 4 is an exemplary flow chart of an EPLI erasure operation used in a non-
volatile memory, according to an embodiment of the present invention.

[0041] It will be appreciated that for simplicity and clarity of illustration, elements shown in
the figures have not necessarily been drawn to scale. For example, the dimensions of some of
the elements may be exaggerated relative to other elements for clarity. Further, where
considered appropriate, reference numerals may be repeated among the figures to indicate

corresponding or analogous elements.
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DETAILED DESCRIPTION OF THE PRESENT INVENTION

[0042]  In the following detailed description, numerous specific details are set forth in order
to provide a thorough understanding of the invention. However, it will be understood by those
skilled in the art that the present invention may be practiced without these specific details. In
other instances, well-known methods, procedures, and components have not been described in
detail so as not to obscure the present invention.

[0043]  Blank checking is frequently used in non-volatile memory devices to determine if a
sector is erased. For example, during a blank check all the bits in the sector may be read and if
all are set to “1”, the sector may be considered erased. Blank checking may be particularly
useful as it may save “re-erasing” a sector which has already been erased, allowing a “blank
checked” sector to be skipped over during an erasure process and thus saving time.
Additionally, it may save performing an additional erase cycle which may contribute to an
increase in the reliability of the memory device.

[0044]  Applicants have realized that blank checks in non-volatile memories may be
unreliable and sectors may be read as erased despite incompletion of an erasure operation. This
may occur as a result of a power loss, a power reset, or some other type of failure during
execution of an erase flow. For example, referring to the erase flow described in the
Background and shown in Figure 1, if power loss occurs following erase step 104, blank
checking of the sector will read all the bits in the cells set to “1” and the sector will be skipped.
Nevertheless, the additional steps of soft-programming (step 106) and non-data cell
programming (step 108) were not performed and the erasure operation was not completed.

Consequently, problems which may be typically remedied by the execution of the soft-
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programming step and/or the non-data cell programming step (e.g. leakage currents) may be
encountered using the memory device when reading and/or writing into the skipped sector.
[0045]  Applicants have devised a method for increasing the reliability of blank checks by
detecting power losses, power resets, and other type of failures in the execution of an erase flow
during a sector erasure operation. Increasing the reliability of the blank checks may result in an
improved non-volatile memory device, for example, such as non-volatile memory device 200
shown in Figure 2, according to an embodiment of the present invention. Memory device 200
includes a memory cell array 202, a controller 206, array access circuitry 208, and an 1/O
interface 210.

[0046] Memory cell array 202 may include a plurality of non-volatile memory cells equally
distributed into sectors 204. The memory cells may be Mirrorbit® cells, NROM cells, or other
type of floating gate memory cells, and may be configured to store one bit, or alternatively,
more than one bit such as in multi-level memory cells, for example 2 bits, depending on
memory device 200. These may include data bits and error correction code (ECC) bits, the
number of ECC bits may be according to a predetermined ECC Syndrome programmed in
controller 206. The bits may be arranged within sector 204 in pages, for example, pages of size
2 Kb (Kilobits), 4 Kb, or 8 Kb, although larger size and smaller size pages may be possible.
[0047]  Controller 206 may manage all programming, reading, and erasing of the memory
cells, responsive to commands which may be received through I/O interface 210 from an
external processor 250, and/or commands internally programmed in the controller. Additionally,
controller 206 may manage possible data flow between memory device 200 and external
processor 250 through I/O interface 210. Accessing the memory cells for programming,

reading, and erasing may be through array access circuitry 208 which may include sense
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amplifiers, decoders, and other applicable circuitry as may be required for performing these
functions.

[0048]  According to an embodiment of the present invention, controller 206 may generate a
first and a second sequence of bit values (logic states “0” or “1””) which may be used to program
a select number of non-data bits 212 in each sector 204 during an erasure operation, prior to and
following execution of an erase flow. For convenience hereinafter, the select number of bits
may be referred to hereinafter as EPLI (erase power loss indicator) bits, and the first and second
sequence of bit values as initial EPLI values and final EPLI values, respectively. Each erasure
operation may be assigned a particular set of initial EPLI values and final EPLI values which
may be stored by controller 206 to later correlate the stored EPLI values with the EPLI values
programmed during an erasure operation. This correlation may serve to determine whether
execution of an erase flow in the erasure operation was completed or a fault occurred during
execution and the erase flow was not completed, as is described in an example further on below.
[0049]  The EPLI values may be generated by controller 206 using any known method, for
example, using a bit pattern generating algorithm, or by a user preprogramming the bit values
into the controller, or a combination of both. It may be noted, that, although each erasure
operation may be assigned its own particular set of EPLI values, it may be possible to use the
same initial EPLI values for all erasure operations, which may simplify processing and reduce
processing power.

[0050] According to an embodiment of the present invention, controller 206 may
additionally read EPLI bits 212, and may include an EPLI comparator 214 to compare the final
EPLI values stored in EPLI bits 212 during the last successful completion of an erase flow with

stored final EPLI values for the last erasure operation performed, to determine whether or not
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execution of the erase flow in the last erasure operation performed was successfully completed.
Alternatively, EPLI comparator 214 may be external to controller 206. Based on the result of
the comparison, controller 206 may determine whether to execute a blank check or alternatively,
to execute the erase flow during an erasure operation. Additionally or alternatively, controller
206 may set a flag (e.g. a bit “1” or “0”) indicating a status of successful or unsuccessful
completion of the erasure operation and indicative of whether the blank check may or may not
be performed. Controller 206 may send through I/O interface 210 to external processor 250 an
indication of the result of the comparison for further processing by the external processor.

[0051] As an example of the operation of controller 206, one may assume an erasure
operation X is designated initial EPLI values “0000” and final EPLI values “0101”, and an
erasure operation Y is designated initial EPLI values “0000” and final EPLI values “1110”.
[0052]  During erasure operation X and following the erase flow, assuming that the erase
flow was not interrupted and was completed, EPLI bits 212 are programmed with the final EPLI
values “0101”. Following termination of erasure operation X, controller 206 may read in EPLI
bits 212 the programmed final EPLI values “0101” and compare them to the stored EPLI values
for the same erasure operation, and will detect that the values are the same. Therefore erasure
operation X was successfully completed and the result may be output by controller 206 through
I/0 interface 210, for example, by outputting an erasure success signal (e.g. a bit value of “17).
[0053]  During erasure operation Y and following the erase flow, assuming that the erase
flow was interrupted and was not completed, EPLI bits 212 are not programmed with the final
EPLI values “1110”. Instead, as the program was not finished, EPLI bits 212 still contain the
final EPLI values from erasure operation X (“0101”). Following termination of erasure

operation Y, controller 206 may read in EPLI bits 212 the programmed final EPLI values
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“0101” and compare them to the stored EPLI values “1110” for erasure operation Y, and will
detect that the values are different. Therefore erasure operation Y was not successfully
completed and the result may be output by controller 206 through I/O interface 210, for
example, by erasure fault signal (e.g. a bit value of “0”).

[0054]  According to an embodiment of the present invention, a number of EPLI bits 212
programmed by controller 206 may be pre-determined by a user of memory device 200. This
number may be influenced by a user’s requirement regarding a probability that the ELPI bit
values read are correct, increasing a reliability of the validity of the comparison performed by
EPLI comparator 214. For example, the number of EPLI bits 212 in each sector may be 2 bits,
4 bit, 8 bits, 12 bits, 20 bits, 32 bits, 48 bits, or more, wherein a greater number of EPLI bits
used reduces a bit error rate (BER) and increases the reliability. That is, the greater number of
EPLI bits 212 selected in each sector 204 increases the probability that the read EPLI values are
correct. For example, selecting 48 EPLI bits 212 per sector 204 may result in a BER of 3.5¢"
compared to 0.25 for 2 EPLI bits.

[0055]  According to an embodiment of the present invention, EPLI bits 212 may include use
of unused array memory cells in memory array 202, which may substantially limit adding
memory cells to the memory array for the EPLI bits, if required at all. For example, the ELPI
bits may use ECC bits which may be designated as “redundant” bits. This may be particularly
advantageous as the area of the die of memory device 200 may require a size increase to
substantially accommodate only component changes required for programming ELPI bits 212
during the erasure operation, prior to and following execution of the erase flow; for reading the
ELPI bits 212; and for comparing the read ELPI values with the predetermined values. For

example, the component changes may be reflected by a possible increase in the size of the
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circuitry of controller 206 to accommodate EPLI comparator 214 and possible write RAM,
among other minor logic circuitry modifications. To increase reliability, each EPLI bit 212 may
be selected from a different memory cell within a sector 204, although a skilled person may
realize that two or more EPLI bits may be selected from a same memory cell capable of storing
more than one bit.

[0056]  The availability of redundant bits for use as an ELPI bit may depend on whether the
memory cells are single bit cells or multiple bit cells. For example, using an ECC for 128 bits,
only 8 bits are required for the ECC syndrome and 1 bit is required as for program-over-
program operations. This makes a total of 9 bits required for ECC. If the memory cells are two-
bit cells, then one bit will be redundant and this bit may be used as EPLI bits 212.

[0057]  Reference is now made to Figure 3 which is an exemplary flow chart of an EPLI
erase flow 300 which may be used with non-volatile memory device 200, according to an
embodiment of the present invention. EPLI erase flow 300 may include a program EPLI bits to
initial state step 302, a pre-program step 304, an erase step 306, a soft-program step 308, a non-
data cell program step 308, and a program EPLI bits to predetermined state step 312. Steps 304
— 310 are enveloped within an erase flow 301. Erase flow 301 may be the same program as
known erase flow 100 previously described in the Background and shown in Figure 1, so that
steps 304 — 310 may be the same as steps 102 — 108 in erase algorithm 100.

[0058] In a fashion similar to erase flow 100, one or more of steps 302 — 312 may include
an iterative process wherein one or more internal operations associated with the execution of a
particular step is subject to a verification procedure. Based on the result of the verification
procedure, the one or more operations may be repeated one or more times, and each time may

be followed by the verification procedure. This iterative process may be repeated until the one
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or more operations are verified as being properly executed (by means of the verification
procedure). Upon completion of the iterative process, the step may be considered completed
and EPLI erase flow 300 may continue to the next step.

[0059] The following description of EPLI program 300 is described with reference to non-
volatile memory device 200 for clarity purposes.

[0060] At 302, EPLI bits 212 may be programmed by controller 206 with the predetermined
initial EPLI values. The initial EPLI values may be the same for all EPLI bits 212, or may
include a combination of different values (different logical states). For example, all initial EPLI
bits 212 may be set to “0” (same value for all EPLI bits), or some may be set to “0” and others
to “1” (combination of logic states). Controller may program EPLI bits 212 so that the same
initial EPLI values are used each time EPLI erase flow 300 is executed. For example, every time
that EPLI program is executed in non-volatile memory device 200, the initial EPLI values are
always set to “0” by controller 206. Alternatively, controller 206 may generate a different
combination of initial EPLI values each time EPLI erase flow 300 is executed.

[0061] At 304, a pre-program voltage may be applied to all the memory cells in sector 204
for programming all the bits in the sector, excluding the previously programmed EPLI bits 212,
to a “0” logic state. Execution of step 304 may be similar to step 102 in erase flow 100. If EPLI
bits 212 are all programmed to an initial EPLI value of “0”, it may be possible to skip step 302
and to program the EPLI bits in this step.

[0062] At 306, an erase voltage may be applied to all the memory cells in sector 204,
including EPLI bits 212, to erase all the data in the memory cells, setting all bit values in the

cells to logic state “1”. Execution of step 306 may be similar to step 104 in erase flow 100.
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[0063] At 308, soft-programming of the memory cells which may have been over-erased
may be performed, including EPLI bits 212. Execution of step 308 may be similar to step 106
in erase flow 100, all bits remaining set to “1”".

[0064] At 310, programming of the non-data cells may be performed. Execution of step
310 may be similar to step 108 in erase flow 100, all bits remaining set to “1”.

[0065] At 312, EPLI bits 212 are programmed by controller 206 to the final EPLI values,
which may include a combination of logic states “0” and “1”. The final EPLI values may vary
each time EPLI erase flow 300 is executed so that two sequential executions of the erase flow
use different final EPLI values.

[0066] A person skilled in the art may realize that erase flow 301 described above may not
necessarily be limited to steps 304 - 310 and may include other steps which may be performed
by erase flows known in the art. The skilled person may further realize that method described
by EPLI erase flow 300 above may be implemented in some embodiment having more steps,
less steps, or having a different sequence of steps, or any combination thereof.

[0067]  Reference is now made to Figure 4 which is an exemplary flow chart of an EPLI
erasure operation 400 used in non-volatile memory 200, according to an embodiment of the
present invention. The following description of EPLI erasure operation 400 is described with
reference to non-volatile memory device 200 for clarity purposes.

[0068] At 402, controller 206 may read the final EPLI values stored in EPLI bits 212.

[0069] At 404, EPLI comparator 214 may compare the read final EPLI values with final
EPLI values stored in controller 206 for the previous erasure operation performed. If the read
final EPLI values are the same as the stored final EPLI values, sector 204 may be regarded as a

“trusted” sector, that is, erase flow 300 was completed; continue to 406. If the read final EPLI
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values are not the same as the stored final EPLI values, sector 204 may not be regarded as a
“trusted” sector; go to 410.

[0070] At 406, sector 404 is trusted and blank checking of the sector may be performed.
[0071] At 408, the result of the blank check is analyzed. If the blank check is OK, for
example all memory cells in sector 204 store a bit of value “1”, then erasing of the sector may
be skipped; go to 412. If the blank check is not OK, continue to 410.

[0072] At 410, EPLI program 300 in Figure 3 may be executed and, upon completing
execution, continue to 412.

[0073] At 412, sector 204 in non-volatile memory is erased; erasure operation 400 is
completed.

[0074] A person skilled in the art may realize that method 400 may be implemented in other
embodiment having more steps, less steps, or having a different sequence of steps, or any

combination thereof.

[0075] While certain features of the invention have been illustrated and described herein,
many modifications, substitutions, changes, and equivalents will now occur to those of ordinary
skill in the art. It is, therefore, to be understood that the appended claims are intended to cover

all such modifications and changes as fall within the true spirit of the invention.
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CLAIMS
What is claimed is:
1. A non-volatile memory device comprising:

a memory cell array including memory cells distributed among a plurality of
sectors;

a controller operable to program, read, and erase memory cells in said
memory array, said controller further operable to generate and store EPLI values, and
to program a number of EPLI bits in one of said plurality of sectors with said stored
EPLI values; and

a comparator to compare said stored EPLI values with said EPLI values

programmed in said EPLI bits.

2. The non-volatile memory device of claim 1 wherein said controller is further

operable to read said EPLI values programmed in said EPLI bits.

3. The non-volatile memory device of claim 1 wherein said controller is further
operable to output a signal responsive to the comparison performed by said

comparator.

4. The non-volatile memory device of claim 3 wherein said output signal is

indicative of said one of said plurality of sectors being a trusted sector.
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5. The non-volatile memory device of claim 3 wherein said output signal is

indicative of said one of said plurality of sectors being an untrusted sector.

6. The non-volatile memory device of claim 3 including an I/O circuit to

communicate said output signal to a device externally connected to the memory device.

7. The non-volatile memory device of claim 1 wherein said comparator is

included in said controller.

8. The non-volatile memory device of claim 1 wherein said non-volatile

memory cells are multi-level cells.

9. The non-volatile memory device of claim 1 wherein said non-volatile

memory cells are two-bit cells.

10. The non-volatile memory device of claim 1 wherein said EPLI values

include final EPLI values.

11. The non-volatile memory device of claim 1 wherein said EPLI values

include initial EPLI values.

12. The non-volatile memory device of claim 10 wherein said initial EPLI

values comprise a same logical value.
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13. The non-volatile memory device of claim1 wherein said EPLI bits are stored
in memory locations designated for ECC bits.
14. The non-volatile device of claim 11 wherein said ECC bits are redundant
bits.
15. The non-volatile device of claim 1 wherein said number of EPLI bits
includes at least two bits.
16. The non-volatile device of claim 1 wherein said number of ELPI bits
includes 48 bits.
17. A method of erasing a sector of non-volatile memory cells in a non-volatile

memory device comprising:
generating and storing initial EPLI values and final EPLI values;
programming EPLI bits inside the sector with said initial EPLI values; and
executing a memory sector erase {low;
wherein said memory sector erase flow includes at least the steps of memory

cell pre-programming, erasing, and soft-programming.

18. The method of claim 17 further comprising programming said EPLI bits

with stored final EPLI values.
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19. The method of claim 17 further comprising reading said final EPLI values
programmed in said EPLI bit.
20. The method of claim 19 further comprising comparing said stored final
EPLI values with said read final EPLI values.
21. The method of claim 20 further comprising outputting a signal responsive to
said comparison.
22. The method of claim 21 further comprising outputting said signal to a

device externally connected to the non-volatile memory device.

23. The method of claim 21 wherein said output signal is indicative of the sector

being a trusted sector.

24. The method of claim 23 further comprising performing a blank check on the

trusted sector.

25. The method of claim 24 further comprising skipping the trusted sector when

a result of said blank check confirms that the sector has been erased.
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26. The method of claim 21 wherein said output signal is indicative of said

sector being an untrusted sector.

27. The method of claim 26 further comprising executing said memory erase

flow on said untrusted sector.

28. The method of claim 17 wherein said memory sector erase flow further

includes at least the non-data cell programming.

29. The method of claim 17 wherein said initial EPLI values have a same

logical value.

30. The method of claim 17 wherein executing said memory erase flow sets all

bits in the sector to a same logical value.
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