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POWER MANAGEMENT BLOCK FOR USE IN A
NON-VOLATILE MEMORY SYSTEM

[0001] This application claims priority to US. Provisional
Patent Application No. 60/422,166, ?led Oct. 28, 2002,
Which is hereby incorporated by reference in its entirety.
CROSS REFERENCE TO RELATED
APPLICATIONS

[0002]

The present invention is related to co-pending US.

patent application Ser. Nos. 10/281,739, 10/281,823,

10/281,670, 10/281,824, 10/281,631, 10/281,855, 10/281,
762, 10/281,696, 10/281,626, and 10/281,804, as Well as

co-pending US. Provisional Patent Application Nos.

60/421,910, 60/421,725, 60/421,965, 60/421,746, and
60/421,911, each ?led on Oct. 28, 2002, Which are each

incorporated herein by reference in their entireties.
BACKGROUND OF THE INVENTION

[0003]

1. Field of Invention

[0004]

The present invention relates generally to mass

digital data storage systems. More particularly, the present
invention relates to systems and methods for ef?ciently
enabling a determination to be made regarding Whether a

memory system that is being poWered on Was previously

poWered doWn normally or abnormally.
[0005] 2. Description of the Related Art
[0006] The use of non-volatile memory systems such as
?ash memory storage systems is increasing due to the
compact physical siZe of such memory systems, and the
ability for non-volatile memory to be repetitively repro
grammed. The compact physical siZe of ?ash memory
storage systems facilitates the use of such storage systems in
devices Which are becoming increasingly prevalent. Devices
Which use ?ash memory storage systems include, but are not

limited to, digital cameras, digital camcorders, digital music

players, handheld personal computers, and global position
ing devices. The ability to repetitively reprogram non
volatile memory included in ?ash memory storage systems
enables ?ash memory storage systems to be used and reused.

[0009] A memory system Which has been poWered doWn
under “normal” circumstances, as for example in response to
a user request to cut poWer to the memory system, generally
does not require a disk scan or data recovery to be per
formed, as all processes Which Were occurring at the time a

poWer doWn request Was received have been completed.
This is typically referred to as a “normal shutdoWn” or

“normal poWer doWn.” HoWever, a memory system Which

has been poWered doWn under “abnormal” circumstances,
e.g., due to a poWer failure, battery failure or accident poWer
removal, typically requires a disk scan and a data recovery

to be performed, as Will be appreciated by those skilled in
the art. The poWer doWn under abnormal circumstances is
typically referred to as an “abnormal shutdoWn” or an

“abnormal poWer doWn.”
[0010]

In a conventional ?ash non-volatile memory sys

tem, it is generally not possible for the memory system to
determine Whether a poWer doWn has occurred because of an
intended, e.g., user, shut doWn or because of a poWer failure.

As a result, relatively time consuming recovery processes,
for example, a “scandis ” process in the WindoWs/DOS

environment, are typically applied each time the memory
system is poWered up Whether it has been poWered doWn
normally or abnormally. While applying scandisk or similar
processes When the memory system Was previously shut
doWn under abnormal circumstances enables data recovery
to occur, applying the processes When the memory system
Was shut doWn under normal circumstances may be inef?
cient, as such recovery processes are effectively unneces
sary.

[0011]

Therefore, What is desired is a process and a system

Which enables a determination to be made When a memory

system is poWered up as to Whether the memory system Was

previously shut doWn normally or abnormally. That is, What
is needed is an ef?cient method for alloWing data associated
With a memory system Which Was shut doWn abnormally to

be restored When the memory system is poWered up, Without
causing the memory system to undergo processes associated
With restoring the data When the memory system Was shut

doWn normally.
SUMMARY OF THE INVENTION

[0007] In general, ?ash memory storage systems may
include ?ash memory cards and ?ash memory chip sets.
Flash memory chip sets generally include ?ash memory
components and a controller components. Typically, a ?ash
memory chip set may be arranged to be assembled into an
embedded system. The manufacturers of such assemblies or

[0012] The present invention relates to a system and a
method for enabling a poWer up process of a non-volatile
memory to occur efficiently. According to one aspect of the
present invention, a method for utiliZing a memory system
that has a non-volatile memory With at least one reserved

host systems typically acquire ?ash memory in component

memory area includes providing poWer to the memory

form, as Well as other components, then assemble the ?ash
memory and the other components into a host system.

system, initialiZing the non-volatile memory, and Writing a

[0008] When a memory system is poWered doWn, the
poWer doWn may either occur because a user has shut doWn

the memory system, or because there has been a loss of
poWer to the memory system. If a user chooses to poWer

doWn the memory system, the memory system generally
completes substantially all current processes, e.g., the
memory system completes a process of Writing a ?le from a
host system into a directory associated With the memory

?rst signature into the reserved memory area. The ?rst
signature is arranged to indicate that the memory system Was
successfully initialiZed. In one embodiment, the method also
includes executing a poWer doWn process on the memory

system, and Writing a second signature into the reserved
memory area Which indicates that the poWer doWn process

has been executed.
[0013]

A reserved memory area such as a poWer manage

then current processes are not completed and are instead

ment block Which is arranged to contain initialiZation and
poWer doWn signatures enables a determination to be ef?
ciently made as to Whether a previous removal of poWer
from the non-volatile memory system Was due to a requested

typically aborted.

poWer doWn or due to a poWer failure. When a poWer

system. If a poWer doWn occurs because of an unexpected or

abrupt loss of poWer due to a poWer failure, for example,
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management block is accessed When a non-volatile memory
system such as a NAND ?ash memory is powered up, the

contents of the poWer management block may effectively be
scanned or obtained to determine Whether the most recent
previous poWer doWn Was requested or due to a poWer

failure. For instance, When a poWer doWn signature is

located, the indication is typically that the previous poWer
doWn Was requested. Hence, a memory or data recovery

process is generally not needed. Alternatively, When a poWer
doWn or shut doWn signature is not located but an initial

iZation or poWer up signature is located, the indication is
generally that the previous poWer doWn Was due to a poWer
failure. Accordingly, a data recovery process may be run.
Running or executing a time-consuming data recovery pro
cess at poWer up substantially only When such a process is
needed by a non-volatile memory, e.g., When a poWer failure

[0019] FIG. 1b is a diagrammatic representation a
memory device, e.g., memory device 120 of FIG. 1a.
[0020]

FIG. 1c is a diagrammatic representation of a host

system Which includes an embedded non-volatile memory.

[0021] FIG. 2 is a diagrammatic representation of a non
volatile memory component in accordance With an embodi
ment of the present invention.

[0022]

FIG. 3a is a diagrammatic representation of a

poWer management block Which includes an initialiZation
signature in accordance With an embodiment of the present
invention.

[0023] FIG. 3b is a diagrammatic representation of a
poWer management block, e.g., poWer management block

has previously occurred, enables the non-volatile memory to

304 of FIG. 3a, With an initialiZation signature and a shut
doWn signature in accordance With an embodiment of the

be used more ef?ciently, as such a process may be avoided

present invention.

When there is effectively no data recovery needed.

[0014] According to another aspect of the present inven

[0024] FIG. 4 is a process How diagram Which illustrates
the steps associated With initially using a non-volatile

tion, a method for utiliZing a memory system Which has a

memory component in accordance With an embodiment of

non-volatile memory With a reserved memory area includes

the present invention.

providing poWer to the memory system, determining When
the memory system has previously undergone a substantially

[0025] FIG. 5 is a process How diagram Which illustrates
the steps associated With a method of utiliZing a memory

normal poWer doWn process, and performing a ?rst process
on the non-volatile memory When it is determined that the
memory system has not previously undergone a normal

component that may previously have been poWered doWn in
accordance With an embodiment of the present invention.

[0026]

FIG. 6 is a diagrammatic representation of a host

poWer doWn process. The ?rst process is typically arranged
to ready the non-volatile memory for use. Finally, the

system area and a data area of a non-volatile memory in

method includes substantially enabling the non-volatile

accordance With an embodiment of the present invention.

memory to be used When it is determined that the memory

[0027] FIG. 7 is a process How diagram Which illustrates
the steps associated With Writing a ?le associated With a host
system using a ?le allocation table ?le system such as

system has previously undergone a normal poWer doWn
process.

[0015]

In one embodiment, determining When the memory

WindoWs or DOS onto a non-volatile memory in accordance

system has previously undergone the substantially normal

With an embodiment of the present invention.

poWer doWn process includes determining When the

[0028] FIG. 8 is a process How diagram Which illustrates
the steps associated With one method of identifying and
processing physical blocks Which are associated With a
single logical block in accordance With an embodiment of
the present invention.

reserved memory area includes a ?rst signature Which
indicates that a normal poWer doWn process has previously

occurred. In such an embodiment, determining When the

memory system has previously undergone the substantially
normal poWer doWn process may also include determining
When the reserved memory area includes a second signature

that indicates that the memory system has previously under
gone an initialiZation process. When it is determined that the
reserved memory area does not include the second signature

and does not include the ?rst signature, the ?rst process may
be an initialiZation process. Alternatively, When it is deter
mined that the reserved memory area includes the second

signature and does not include the ?rst signature, the ?rst
process may be a data recovery process.

[0016] These and other advantages of the present inven
tion Will become apparent upon reading the folloWing
detailed descriptions and studying the various ?gures of the

draWings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The invention may best be understood by reference
to the folloWing description taken in conjunction With the

[0029]

FIG. 9 is a diagrammatic block diagram represen

tation of a system architecture in accordance With an

embodiment of the present invention.
DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0030] The loss of poWer to a memory system may gen
erally cause a multitude of problems Within the memory
system. The problems include, but are not limited to, data
being lost When poWer is lost during a process of Writing a
?le to the ?ash memory. In order to correct problems Which
occur due to a poWer loss, recovery operations may be
performed upon a subsequent poWer up of a memory system
to maintain data integrity. When a ?ash memory has eXpe
rienced a loss of poWer While being Written to, data may be

incorrectly programmed into the memory. In the event that
corrupted data is in a system area such as a ?le allocation

accompanying draWings in Which:

table (FAT) or a directory, the ?ash memory may not be
recogniZable to a host. A successful recovery process Would
return the ?ash memory to a usable state. If a ?le is partially

[0018] FIG. 1a is a diagrammatic representation of a
general host system Which includes a non-volatile memory.

Written, the portion that has not been Written is typically
considered to be non-existent. The portion that has been
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Written may be salvaged into a temporary ?le for a user to

revieW, discard, create, or merge into another ?le. Typically,
Without knowing the conditions associated With the last shut
doWn, recovery operations may be performed each time the
memory system is poWered up, even When the operations are
not necessary, as for eXample When a normal poWer doWn
occurred the last time the memory system Was shut doWn.

[0031]

The ability to differentiate betWeen a normal poWer

doWn and an abnormal poWer doWn associated With a
non-volatile memory component enables a poWer up process

to occur more ef?ciently. For eXample, a relatively time

consuming scandisk operation may be substantially avoided

[0034] In general, host system 100 may be capable of
capturing information including, but not limited to, still

image information, audio information, and video image
information. Such information may be captured in real-time,
and may be transmitted to host system 100 in a Wireless
manner. While host system 100 may be substantially any
system, host system 100 is typically a system such as a
digital camera, a video camera, a cellular communications

device, an audio player, or a video player. It should be

appreciated, hoWever, that host system 100 may generally be
substantially any system Which stores data or information,
and retrieves data or information.

in the event that a previous poWer doWn of a memory

[0035]

component is determined to have been normal. If a previous
poWer doWn is determined to have been abnormal, then a
scandisk operation may be used to reclaim lost memory. By
substantially preventing memory recovery processes such as
scandisk processes from occurring unless such processes are
needed, e.g., When there has been an abnormal poWer doWn

only captures data, or only retrieves data. That is, host

such as a poWer failure, an overall poWer up process may
occur more ef?ciently.

[0032] Maintaining initialiZation and poWer doWn signa
tures Within a non-volatile memory system, as for eXample
in a reserved section of non-volatile memory, enables a
determination to be ef?ciently made as to Whether a previous
removal of poWer from the non-volatile memory system Was
due to a requested poWer doWn or due to a poWer failure. For
eXample, any time a poWer doWn occurs under normal
circumstances such as a requested poWer doWn, a poWer

doWn signature Which indicates that a poWer doWn occurred
under normal circumstances may be stored. Hence, When
such a poWer doWn signature is located during the neXt
poWer up process, the poWer doWn signature may be used to
determine that a previous poWer doWn occurred under
normal circumstances and that a memory recovery process
is not needed. In one embodiment, a reserved block, e.g., a

poWer management block, of a memory component or chip
may be arranged such that pages in the reserved block may
be Written into With a poWer doWn signature each time a

Host system 100 may also be a system Which either

system 100 may be, in one embodiment, a dedicated system
Which stores data, or host system 100 may be a dedicated

system Which reads data. By Way of example, host system
100 may be a memory Writer Which is arranged only to Write
or store data. Alternatively, host system 100 may be a device
such as an MP3 player Which is typically arranged to read or

retrieve data, and not to capture data.

[0036] A non-volatile memory device 120 Which, in one
embodiment, is a removable non-volatile memory device, is
arranged to interface With bus 104 to store information. An
optional interface block 130 may alloW non-volatile memory
device 120 to interface indirectly With bus 104. When
present, input/output circuit block 116 serves to reduce
loading on bus 104, as Will be understood by those skilled
in the art. Non-volatile memory device 120 includes non
volatile memory 124 and an optional memory control sys
tem 128. In one embodiment, non-volatile memory device
120 may be implemented on a single chip or a die. Alter

natively, non-volatile memory device 120 may be imple
mented on a multi-chip module, or on multiple discrete

components Which may form a chip set and may be used
together as non-volatile memory device 120. One embodi
ment of non-volatile memory device 120 Will be described
beloW in more detail With respect to FIG. 1b.

normal poWer doWn occurs. When poWer is neXt applied to

[0037]

the memory component, the reserved block may be accessed
to determine if a suitable poWer doWn signature is contained
therein.

as NAND ?ash memory, is arranged to store data such that
data may be accessed and read as needed. Data stored in
non-volatile memory 124 may also be erased as appropriate,
although it should be understood that some data in non
volatile memory 124 may not be erasable. The processes of

[0033] Flash memory systems or, more generally, non
volatile memory devices Which may bene?t from the use of
a poWer management block generally include ?ash memory

cards and chip sets. Typically, ?ash memory systems are
used in conjunction With a host system such that the host
system may Write data to or read data from the ?ash memory
systems. HoWever, some ?ash memory systems include
embedded ?ash memory and softWare Which eXecutes on a
host to substantially act as a controller for the embedded

?ash memory, as Will be discussed beloW With respect to

Non-volatile memory 124, e.g., ?ash memory such

storing data, reading data, and erasing data are generally
controlled by memory control system 128 or, When memory
control system 128 is not present, by softWare executed by

microprocessor 108. The operation of non-volatile memory
124 may be managed such that the lifetime of non-volatile
memory 124 is substantially maXimiZed by essentially caus
ing sections of non-volatile memory 124 to be Worn out

substantially equally.

FIG. 1c. Referring to FIG. 1a, a general host system Which

[0038] Non-volatile memory device 120 has generally

includes a non-volatile memory device, e.g., a Compact
Flash memory card, Will be described. A host or computer

been described as including an optional memory control

system 100 generally includes a system bus 104 Which
alloWs a microprocessor 108, a random access memory

(RAM) 112, and input/output circuits 116 to communicate.
It should be appreciated that host system 100 may generally
include other components, e.g., display devices and net
Working device, Which are not shoWn for purposes of
illustration.

system 128, i.e., a controller. Often, non-volatile memory
device 120 may include separate chips for non-volatile
memory 124 and memory control system 128, i.e., control
ler, functions. By Way of eXample, While non-volatile
memory devices including, but not limited to, PC cards,
CompactFlash cards, MultiMedia cards, and secure digital
cards include controllers Which may be implemented on a

separate chip, other non-volatile memory devices may not
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include controllers that are implemented on a separate chip.
In an embodiment in Which non-volatile memory device 120

does not include separate memory and controller chips, the
memory and controller functions may be integrated into a

single chip, as Will be appreciated by those skilled in the art.
Alternatively, the functionality of memory control system
128 may be provided by microprocessor 108, as for eXample
in an embodiment in Which non-volatile memory device 120
does not include memory controller 128, as discussed above.

[0039]

With reference to FIG. 1b, non-volatile memory

of programming. That is, a basic programming operation
Writes data into or reads data from a minimum of one page
of memory cells. One or more sectors of data are typically

stored Within each page. As shoWn in FIG. 1b, one sector
includes user data and overhead data. Overhead data typi
cally includes an error correction code (ECC) that has been
calculated from the user data of the sector. A portion 23 of
the control system 128 calculates the ECC When data is

being programmed into array 11, and also checks the ECC
When data is being read from array 11. Alternatively, the
ECCs are stored in different pages, or different blocks, than

device 120 Will be described in more detail in accordance
With an embodiment of the present invention. As described

the user data to Which they pertain.

above, non-volatile memory device 120 includes non-vola
tile memory 124 and may include memory control system
128. Memory 124 and control system 128, or controller, may

be primary components of non-volatile memory device 120,

[0043] A sector of user data is typically 512 bytes, corre
sponding to the siZe of a sector in magnetic disk drives.
Overhead data, or redundant data, is typically an additional
16 bytes. One sector of data is most commonly included in

although When memory 124 is an embedded NAND device,
for eXample, non-volatile memory device 120 may not
include control system 128. Memory 124 may be an array of

Any number of pages may generally form a block. By Way
of eXample, a block may be formed from eight pages up to

each page but tWo or more sectors may instead form a page.

memory cells formed on a semiconductor substrate, Wherein

512, 1024 or more pages. The number of blocks is chosen to

one or more bits of data are stored in the individual memory

cells by storing one of tWo or more levels of charge on
individual storage elements of the memory cells. A non

provide a desired data storage capacity for the memory
system. Array 11 is typically divided into a feW sub-arrays
(not shoWn), each of Which contains a proportion of the

volatile ?ash electrically erasable programmable read only

blocks, Which operate someWhat independently of each

memory (EEPROM) is an eXample of a common type of

other in order to increase the degree of parallelism in the
execution of various memory operations. An eXample of the
use of multiple sub-arrays is described in US. Pat. No.
5,890,192, Which is incorporated herein by reference in its

memory for such systems.

[0040] When present, control system 128 communicates
over a bus 15 to a host computer or other system that is using

the memory system to store data. Bus 15 is generally a part
of bus 104 of FIG. 1a. Control system 128 also controls
operation of memory 124, Which may include a memory cell

entirety.
[0044]

In one embodiment, non-volatile memory is

embedded into a system, e.g., a host system. FIG. 1c is a

array 11, to Write data provided by the host, read data

diagrammatic representation of a host system Which

requested by the host and perform various housekeeping

includes an embedded non-volatile memory. A host or

functions in operating memory 124. Control system 128
generally includes a general purpose microprocessor Which
has associated non-volatile softWare memory, various logic

computer system 150 generally includes a system bus 154
Which alloWs a microprocessor 158, a RAM 162, and

input/output circuits 166, among other components (not

circuits, and the like. One or more state machines are often

shoWn) of host system 150, to communicate. A non-volatile

also included for controlling the performance of speci?c

memory 174, e.g., a ?ash memory, alloWs information to be
stored Within host system 150. An interface 180 may be

routines.

[0041] Memory cell array 11 is typically addressed by
control system 128 or microprocessor 108 through address
decoders 17. Decoders 17 apply the correct voltages to gate
and bit lines of array 11 in order to program data to, read data
from, or erase a group of memory cells being addressed by
the control system 128. Additional circuits 19 include pro

gramming drivers that control voltages applied to elements
of the array that depend upon the data being programmed
into an addressed group of cells. Circuits 19 also include
sense ampli?ers and other circuits necessary to read data
from an addressed group of memory cells. Data to be

provided betWeen non-volatile memory 174 and bus 154 to
enable information to be read from and Written to non

volatile memory 174.

[0045] Non-volatile memory 174 may be managed by
microprocessor 158 Which effectively executes either or
both softWare and ?rmWare Which is arranged to control
non-volatile memory 174. That is, microprocessor 158 may
run code devices (not shoWn), i.e., softWare code devices or
?rmWare code devices, Which alloW non-volatile memory
174 to be controlled. Such code devices, Which may be a

?ash memory packaged With CPU inside microprocessor

programmed into array 11, or data recently read from array

158, a separate ?ash ROM, or inside non-volatile memory

11, are typically stored in a buffer memory 21 Within control

174, Which Will be described beloW, may enable physical

system 128. Control system 128 also usually contains vari
ous registers for temporarily storing command and status
data, and the like.

blocks in non-volatile memory 174 to be addressed, and may
enable information to be stored into, read from, and erased

[0042] Array 11 is divided into a large number of

[0046]

BLOCKS 0-N memory cells. As is common for ?ash

as a NAND ?ash memory chip is divided into blocks. FIG.
2 is a diagrammatic representation of a non-volatile memory
component in accordance With an embodiment of the present
invention. A memory component 200 includes a plurality of
blocks 204. The number of blocks 204 Within memory

EEPROM systems, the block is typically the smallest unit of
erase. That is, each block contains the minimum number of
memory cells that are erased together. Each block is typi
cally divided into a number of pages. As Will be appreciated
by those skilled in the art, a page may be the smallest unit

from the physical blocks.
In general, a non-volatile memory component such

component 200 may vary Widely depending upon the overall
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size of memory component 200. By Way of example,
memory component 200 may include 512 blocks, 1024
blocks, 2048 blocks, or 4096 blocks. It should be appreci
ated that memory component 200 may generally include N
blocks 204, Where N may be substantially any suitable
number of blocks.

[0047] A certain number of blocks 204 Within memory
component 200 may be considered to be reserved blocks

204f-m. Although reserved blocks 204f-m may be the last
feW usable blocks 204, as for eXample the last eight blocks
204, in memory component 200, reserved blocks 204f-m

recent poWer doWn of a memory component occurred under

normal circumstances, and not under abnormal circum
stances such as an abrupt loss of poWer due to a battery
failure Which may make it necessary to perform a data
recovery process.

[0051] When shut doWn signature 324 is Written into page
308b, shut doWn signature 324 may be Written into page
308b along With other information. Other information that
may be Written into page 308b along With shut doWn
signature 324 may include, but is not limited to, an average
erase count as Well as erase counts pertaining to spare blocks

may generally be any blocks 204 Within memory component
200. Reserved blocks 204f-m are typically reserved for use

such as most frequently erased blocks and least frequently
erased blocks.

as poWer management blocks or erase count blocks, Which

[0052] With reference to FIG. 4, the steps associated With
method of initially using a non-volatile memory component

are described in co-pending U.S. patent application Ser. No.

10/281,804, Which has been incorporated by reference.
Often, reserved blocks 204f-m may include a current poWer

management block Which may be replaced or superseded by
another poWer management block allocated from reserved
blocks 204f-m once the current poWer management block is
full.

[0048] When poWer is applied to memory component 200,
e.g., When poWer is ?rst applied as a part of an initialiZation
process, an initialiZation signature, or bits Which are

Which has an associated poWer management block Will be
described in accordance With an embodiment of the present
invention. A process 400 of initially using a non-volatile
memory component, as for eXample the ?rst time the

memory component is poWered up, begins at step 404 in
Which the memory component is initialiZed. InitialiZing the
memory component may include, but is not limited to,
providing poWer to the memory component, and creating
data structures Which are needed to enable the memory

arranged to indicate that an initialiZation process Was suc

component to be used.

cessful, may be stored into a page associated With a poWer
management block. With reference to FIG. 3a, one embodi
ment of a poWer management block Which includes an

[0053] Once the memory component is initialiZed, an
initialiZation signature may be Written into the poWer man
agement block in step 408. As previously mentioned, the
initialiZation signature may be Written into the same page of

initialiZation signature Will be described in accordance With
an embodiment of the present invention. A poWer manage
ment block 304 generally includes any number of pages 308.
Typically, the number of pages 308 included in poWer
management block 304 may be dependent at least in part
upon the standard siZe of a block Within an overall non

volatile memory Which include poWer management block
304.

the poWer management block as an average erase count and

other information. After the initialiZation signature is Writ
ten, the memory component may be used in step 412. Using
the memory component may generally include Writing or
storing data onto the memory component, as Well as reading
stored data from the memory component.
[0054]

[0049] Once a memory component is successfully initial
iZed, an initialiZation or “open” signature 312 may be
Written into a ?rst page 308a of poWer management block

304. As such, When initialiZation signature 312 is found in

At some point in time, a user of the memory

component may issue a command or a request to poWer

doWn the memory component, as for eXample When the user
Wishes to poWer doWn a host device Which is interfacing
With the memory component. As such, a determination is

?rst page 308 or, more generally, is the most recent signature

made in step 416 regarding Whether the memory component

available in poWer management block 304, the indication is

is to be poWered doWn. If it is determined that the memory
component is not to be poWered doWn, then process How
returns to step 412 in Which the memory component con
tinues to be used. Alternatively, if the determination is that
the memory component is to be poWered doWn, then a shut
doWn signature is Written into the poWer management block
in step 420. In one embodiment, the shut doWn signature is
Written at substantially the same time that other information
is stored into the same page as the shut doWn signature. Such
information may include, but is not limited to, an average

that an initialiZation process has been successful. In one

embodiment, initialiZation signature 312 maybe Written into
page 308a along With other information, e.g., an average
erase count.

[0050] When the memory component Which includes
poWer management block 304 is poWered up, the last page
308 in Which contents have been Written is typically
accessed. The last page 308 in Which contents have been
Written may include initialiZation signature 312 if a previous
initialiZation process Was successful, but a shut doWn pro
cess Which occurred after the initialiZation process Was

abnormal. If the shut doWn process Which occurred after the
initialiZation process Was normal, then the last page 308 in
Which contents have been Written Will typically include a
shut doWn signature, as shoWn in FIG. 3b. A shut doWn or
“closed” signature 324 may generally include bits Which are
arranged, as for eXample in a pattern, to indicate that a shut

erase count, an identi?er associated With a least frequently
erased block table, and an identi?er associated With a most

frequently erased block table, as mentioned above. After the
shut doWn signature is Written into the poWer management

block, the memory component is poWered doWn in step 424,
and the process of initially using a memory component is

completed.

doWn process Was successfully completed. In general, the
presence of shut doWn signature 324 in the last page 308b in

[0055] In general, When it is not knoWn Whether a memory
component is to be initialiZed, a poWer management block
of the memory component may be checked for an initial

Which contents have been Written indicates that the most

iZation signature. That is, rather than automatically initial
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izing a memory component, as may occur When it is known

that power is being provided to a memory component for the
?rst time, it may ?rst be determined if the memory compo
nent has previously been initialized and, as a result, poWered
up and poWered doWn. FIG. 5 is a process How diagram
Which illustrates the steps associated With a method of
utilizing a memory component that may previously have
been poWered doWn in accordance With an embodiment of
the present invention. Aprocess 500 of utilizing a memory
component Which includes a poWer management block
begins at step 504 in Which poWer is provided to the memory
component. Once poWer is provided to the memory com
ponent, it is determined in step 508 Whether there is an
initialization signature in the poWer management block.
Speci?cally, it is determined Whether an initialization of the

overall system Which uses the memory component Was not
smooth, and may prompt a user to run a recovery diagnostic
such as a scandisk diagnostic.

[0059] In one embodiment, after a data recovery process is
performed, substantially all erase counts associated With
blocks may be synchronized or otherWise updated in step
518 using an average erase count obtained from an erase

count block. One eXample of an erase count block is

described co-pending US. patent application Ser. No.
10/281,626, Which has been incorporated by reference.

memory component Was previously successfully completed.

[0060] After the erase counts are synchronized, the oper
ating system or the host is noti?ed that an improper shut
doWn or poWer failure has occurred in the previous poWer
doWn in step 524. That is, a ?le system of the host associated
With the memory component may be noti?ed of an improper
shut doWn. The host Will typically determine Whether a data
integrity check and recovery process like a “scandisk”
process may be required. Aquery of Whether such a process
may be needed may be prompted to a user. It may then be

Accordingly, in step 512, it is determined if there is an

left up to the user Whether to start a recovery process or to

memory component Was previously completed.
[0056] When it is determined that there is an appropriate
initialization signature in the poWer management block, then
the indication is that an initialization or a poWer up of the

appropriate shut doWn signature in the poWer management
block. When there is an appropriate shut doWn signature in
the poWer management block, the indication is that a shut
doWn signature is the most recent signature in the poWer
management block. In one embodiment, the determination
of Whether there is an appropriate shut doWn signature
includes determining if an initialization signature is the most
recent signature in the poWer management block, or is
present in the most recently Written page in the poWer
management block.
[0057]

If the determination in step 512 is that there is an

appropriate shut doWn signature in the poWer management
block, then the indication is that data With the memory

component is substantially synchronized and, hence, a data
recovery process is not needed. Accordingly, the memory
component may be used in step 532. It should be appreciated
that using the memory component may include Writing an
initialization or open signature into the poWer management
block. Using the memory component may also include
Writing a shut doWn signature into the poWer management
block When a shut doWn or poWer doWn command is

received. Once the memory component is used in step 532,
the process of utilizing a memory component is completed.
[0058] Alternatively, if it is determined in step 512 that a
shut doWn signature is not the most recent signature in the
poWer management block, then the indication is that an
abnormal shut doWn of the memory component has previ
ously occurred. That is, When an initialization signature is
the most recent signature in the poWer management block
and there is no shut doWn signature Which corresponds to the

initialization signature, then the implication is that the
previous shut doWn of the memory component, or removal
of poWer from the memory component, did not occur under
normal circumstances. For example, poWer to the memory
component may have been lost due to a battery failure.

Accordingly, process How moves from step 512 to step 516
in Which a block synchronization process is performed.
Typically, a block synchronization process may be per
formed since data associated With the memory component
may not be synchronized, e.g., there may be more than one

physical block assigned to a logical block. Furthermore, the
host system may be noti?ed that a previous shut doWn of the

ignore the noti?cation.
[0061] Returning to step 508, if it is determined that there
is no initialization signature in the poWer management
block, then the indication is that the memory component has

not previously been successfully initialized. Accordingly, in
step 528, the memory component is initialized. Initializing
the memory component may include Writing an initialization
signature into the poWer management block if the memory
component is properly initialized. Once the memory com
ponent is initialized, then the memory component may be
used in step 532.
[0062]

In general, When a poWer failure occurs Within an

overall system, data integrity associated With ?les may be

compromised. Speci?cally, the data integrity of ?les Which
are effectively Written into a data area of a non-volatile
memory or a memory component from a host may be

compromised When the Writing process is prematurely
aborted due to a poWer failure. When there is a poWer doWn

request from a user, the Writing of ?les is typically com
pleted before an actual poWer doWn occurs.

[0063] When ?les are Written into a non-volatile memory,
different areas of the non-volatile memory are typically
Written into based on a sequence. For instance, a host system
area and a data area of the non-volatile memory may be

Written into in a particular order. FIG. 6 is a diagrammatic
representation of a host system area and a data area of a

non-volatile memory in accordance With an embodiment of
the present invention. In the described embodiment, a non
volatile memory 600 is a NAND memory, although it should

be appreciated that non-volatile memory 600 may generally
be any suitable memory.

[0064]

A host system area of memory 600 generally

includes a master boot record 602, a hidden area 606, a

partition boot record 610, a ?rst ?le allocation table 614, a
second ?le allocation table 618, and a root directory 622.
Master boot record 602 enables it to be determined Which
partitions associated With memory 600 are compatible With

Which operating systems. For eXample, master boot record
602 may specify that a particular partition is compatible With
a LinuX operating system, While another partition is com
patible With a WindoWs 98 operating system. Partition boot
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record 610, as Will be appreciated by those skilled in the art,
enables a host system Which interfaces With memory 600 to

effectively not performed. Hence, the page that Was being
Written to is essentially discarded, and the old page is used

identify operating systems With Which memory 600 is com

for the recovery. The old pages are available in the present

patible.

invention. The old pages Which substantially replace cor
rupted pages are transparent to the host. The validity of the
content is protected by ECC checking. When a page is

[0065]

A data area 626 of memory 600 is arranged to

contain subdirectories (not shoWn) associated With root
directory 622. In addition, data area 626 is arranged to

corrupted, the previous “good” or uncorrupted page may be
returned to the host, as described in co-pending U.S. Pro

contain the contents of ?les associated With memory 600.
When a ?le is to be Written into memory 600, as Will be
described beloW With reference to FIG. 7, a directory, e.g.,
root directory 622 or a subdirectory associated With root
directory 622, may be Written into With a ?le name, after
Which data associated With the ?le may be Written into data
area 626. File allocation tables 614, 618 may then be Written
into, and the directory in Which the ?le name has been

visional Patent Application No. 60/421,725, Which has been

Written may be updated With the location of the content, the
siZe, and the time of creation of the ?le.

system, including the FAT and directory, are often split into
multiple of physical blocks. After the ?ash memory is

[0066] With reference to FIG. 7, an example of typical
steps associated With one method of Writing a ?le associated
With a host system onto a non-volatile memory Will be

described in accordance With an embodiment of the present

invention. Aprocess 760 of Writing a ?le begins at step 764
in Which the name of a data ?le that is to be created, creating
time and attribute are Written into a directory of the asso
ciated With the non-volatile memory, as for example a
NAND memory. Once the name of the ?le is Written into the
directory, the contents of the data ?le are Written into a data
area associated With the memory in step 768. In the
described embodiment, after contents of the data ?le are
Written into a data area, a ?rst FAT may be Written in step
772 to enable the location of data in the data area Which
corresponds to the ?le to be identi?ed. Asecond FAT may be
Written in step 776 such that the second FAT is effectively a
copy of the ?rst FAT. After both FATs are Written, the

incorporated by reference in its entirety. The updated infor
mation of a page is substantially alWays Written into an
erased page Without overWriting an old page. Therefore, if
the old page has not been erased, its data content Will not be
corrupted by neW information in the middle of overWrite.

Furthermore, as described in co-pending US. patent appli
cation Ser. No. 10/281,631, the critical area of the ?le

formatted, there is typically a valid copy of each page of the
FAT and root directory. Abackup page is available When the
neW page is not Written successfully, thereby enabling the
media to be recoverable, as an un-recogniZable FAT and
directory may make the media un-recoverable.
[0069]

If a poWer failure occurs at step 764 and causes the

Write operation to fail, the previous copy of the directory is
generally used. If the Write operation completes success
fully, the system may have a ?le With name, but include no
contents, i.e., have a ?le siZe of approximately Zero. As such,
a user Will typically need to “re-create” the ?le such that the
?le Will be stored With contents. When a loss of poWer
occurs either someWhere in the middle of step 768 or after

step 768, but before 772, the data that is Written is not
associated With any ?le and, hence, is not available to user.
The user Will typically have a ?le With siZe of approximately
Zero. If a loss of poWer occurs after either FAT1 or FAT2 is

directory entry Which corresponds to the ?le may be updated

Written, the host may be able to locate the data and make it

in step 780 With a starting cluster Which identi?es Where in
the data area the contents of the ?le begin, a length of the
?le, and a ?nal time Which identi?es When the ?le Was
effectively created. Since the ?le creation or modi?cation is

available to the user to salvage some of the information
during a recovery process. It should be understood that a

not completed until the step 780 is performed, the last
cluster, or the last page of the content of the data ?le, is

typically Written after step 772 and step 776. As Will be
appreciated by those skilled in the art, a cluster may include
any number of pages, and is typically de?ned by a partition
boot record. The process of Writing a ?le is completed once

poWer failure after step 768 because the information Written
in that failure is generally not salvageable using a normal
recovery process. Since the directory entry does not asso
ciate the ?le to the data until step 780, the user Will still “see”
the ?le siZe as being approximately Zero even after step 776.
[0070] The present invention alloWs a user to notify a host
that a poWer failure has occurred, and that a recovery

[0067] Through the use of a poWer management block, it
may be ascertained Whether a previous removal of poWer

process is generally needed. When a memory is poWered up
after an abnormal poWer doWn, block copying or merging
processes may also need to be completed in the aftermath of
an abnormal poWer doWn. For example, When a plurality of

from a memory Was due to a poWer failure or Was otherWise

physical blocks is associated With a single logical block, it

the directory entry is updated.

abnormal. When it is determined that a poWer doWn of the
memory Was abnormal, then a ?le Writing process may have

been prematurely aborted. As such, it may be desirable to
notify the host to perform a data recovery process to
maintain the data integrity of the system.

may be desirable to resolve the physical blocks such that the

logical block is substantially only associated With a single
physical block Which contains substantially all current data
or information associated With the logical block.

[0071] Resolving physical blocks Which are associated

[0068] With continued reference to FIG. 7, if poWer is
shut doWn before step 764 or after the step 780, the ?le is not
Written or is completed Written, there is no corrupted ?le.

With a common logical block typically includes determining
Which of the physical blocks Was more recently associated
With the logical block. Update indexes, Which are described

Those ?les, Which are to be Written but are not Written since
poWer is lost before a Write process started, Will not be
available to the user. With the exception of step 768, if a

may be used to determine Which of a plurality of physical
blocks is more recently associated With a logical block and,

Write operation is started but is not completed in either step
764, step 772, step 776 or step 780, to the steps are

hence, should effectively be updated to contain the most
recent contents associated With the logical block. Often,

in co-pending US. patent application Ser. No. 10/281,762,
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When a logical block has more than one associated physical

block and it is essentially necessary to identify one physical
block to be associated With the logical block, the update
indexes may be obtained form the physical blocks, as update
indexes are arranged such that a comparison of update
indexes from tWo physical blocks Will identify Which of the
tWo physical blocks should remain associated With the
logical block after the physical blocks are resolved, e.g.,

overhead areas may include reading update indexes Which
are generally stored in the overhead areas, as Well as reading

information Which pertains to the logical block With Which
each physical block is associated.

[0072] An update index, Which may be stored in at least

[0075] Once the overhead areas of the physical blocks of
the memory component are read, it is determined Whether
any logical blocks have more than one associated physical
block in step 920. If it is determined that there are logical
blocks Which have more than one associated physical block,
the process How moves to step 924 in Which update indexes
are obtained from the overhead area of physical blocks

one overhead or redundant area associated With a physical

Which are associated With a common logical block such that

block, may be arranged to indicate Which of tWo physical

the update indexes of the physical blocks may be compared.
It should be appreciated that When there are multiple logical

after a merge process occurs, and Which of the tWo physical

blocks should be disassociated from the logical block.

blocks involved in a copying, or a merging, is an old

physical block and Which of the tWo physical blocks is the
neW physical block, or the physical block into Which con

tents are being copied. For example, the update index of the
neW physical block may be set such that the value of that

update index is higher than the update index of the old
physical block. Hence, When the update indexes of the
physical blocks are checked to determine Which physical
block is the neW physical block, it may be determined that
the physical block With the higher update index is the neW

physical block.
[0073] When it is determined, as for example using a
poWer management block, that a poWer failure has previ
ously occurred Within a memory system Which includes
non-volatile memory, then any logical block Which has more
than one associated physical block may be identi?ed such

that the physical blocks may be resolved, e.g., through the
use of update indexes. In one embodiment, substantially the
only logical block that may have more than one associated
physical block is the last logical block Which Was in the
process of being Written or updated When the poWer failure
occurred. FIG. 8 is a process flow diagram Which illustrates
the steps associated With one method of identifying and
processing physical blocks Which are associated With a
single logical block in accordance With an embodiment of
the present invention. A process 900 begins at step 904 in
Which poWer is provided to a memory component at some
time after poWer to the memory component Was removed,
either due to an intentional poWer doWn or an unexpected

poWer failure. After poWer is provided to the memory
component, pages in a poWer management block of the

blocks Which have more than one associated physical block,
the update indexes for physical blocks Which are associated
With one logical block may all be obtained. In other Words,
substantially all logical blocks Which have more than one

associated physical block may effectively be processed by
obtaining the update indexes of substantially all physical
blocks Which are associated With such logical blocks.

[0076] After the update indexes are obtained from over
head areas of physical blocks, the physical blocks are
resolved in step 928 such that each logical block has a single

associated physical block. Physical blocks are generally
resolved such that the update indexes of a plurality of
physical blocks Which are associated With a common logical

block are used to identify Which of the physical blocks is
more recently associated With the common logical block.

Resolving physical blocks may also include providing sub
stantially all current information or data associated With the
common logical block to the physical block that is more

recently associated With the common logical block.

[0077] Upon resolving the physical blocks, other data
recovery may be performed in step 932 if necessary. The

other data recovery may include, for example, recovering
clusters that Were lost as a result of an aborted ?le copying

process. Once data recovery is performed, the process of

identifying and resolving physical blocks is completed.
[0078] Returning to step 920, if it is determined that there
are no logical blocks Which have more than one associated

signature is effectively the most recent signature in the

physical block, then the indication is that there are no
physical blocks Which are to be resolved. As such, process
How moves to step 936 in Which other data recovery may be
performed as necessary. When any other needed data recov

poWer management block, then the indication is that a
previous shut doWn of the memory component Was an

physical blocks is completed.

memory component may be read to determine if a poWer
failure occurred. As discussed above, When a shut doWn

intentional poWer doWn. OtherWise, the indication is typi
cally that a previous shut doWn of the memory component
Was due to a poWer failure.

ery is performed, the process of identifying and resolving

[0079] In general, the functionality associated With imple
menting, maintaining, and utiliZing a poWer management
block is provided in softWare, e. g., as program code devices,

[0074] A determination is made in step 912 regarding

or as ?rmWare to a host system Which includes a non-volatile

Whether a poWer failure occurred. If it is determined that a
poWer failure did not occur, then the indication may be that
there are no physical blocks to be resolved to a single logical

memory or non-volatile memory component. One embodi
ment of a suitable system architecture associated With the
softWare or ?rmWare provided to a host system to enable a

block. As such, the process of identifying and resolving
physical blocks is completed. Alternatively, if it is deter

poWer management block to be implemented, maintained,

mined in step 912 that a poWer failure or an abnormal shut

doWn has occurred, then there may be physical blocks to
resolve. Hence, from step 912, process How moves to step
916 in Which the overhead areas of physical blocks associ
ated With the memory component are read. Reading the

and used is shoWn in FIG. 9. A system architecture 700
generally includes a variety of modules Which may include,
but are not limited to, an application interface module 704,
a system manager module 708, a data manager module 712,
a data integrity manager 716, and a device manager and

interface module 720. In general, system architecture 700
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may be implemented using software code devices or ?rm

of the present invention. By Way of example, although a

Ware Which may be accessed by a processor, e.g., processor

poWer management block has generally been described as

108 of FIG. 1a.

being associated With a NAND memory, e.g., an MLC

[0080] In general, application interface module 704 may
be arranged to communicate With the host, operating system
or the user directly. Application interface module 704 is also
in communication With system manager module 708 and
data manager module 712. When the user Want to read, Write
or format the ?ash memory, it send requests to the operating

NAND memory. In general, hoWever, a poWer management
block may be implemented With respect to substantially any
suitable memory or memory system.

[0085] The number of bits included in an initialiZation
signature and a shut doWn signature may vary Widely. In one
embodiment, the number of bits included in a signature may

system, the requests are passed to the Application interface.
The Application interface directs the requests to the system

be dependent upon the requirements of a particular system.

manager module 708 or data manager module 712 depend
ing on the requests.

be as feW as one, or as many as the number of bits included

[0081]

[0086] The steps associated With the various methods of
the present invention may be Widely varied. In general, steps
may be added, removed, reordered, and altered Without
departing from the spirit or the scope of the present inven

System manager module 708 includes a system

initialiZation submodule 724, an erase count block manage

ment submodule 726, and a poWer management block

submodule 730. System initialiZation submodule 724 is
generally arranged to enable an initialiZation request to be
processed, and typically communicates With erase count
block management submodule 726. Erase count block man
agement submodule 726 includes functionality to cause
erase counts of blocks to be stored, and functionality to
cause an average erase count to be calculated, as Well as

updated, using individual erase counts. The use of erase

counts is described in co-pending US. patent application
Ser. No. 10/281,739, Which has been incorporated by refer
ence in its entirety. System initialiZation module 724 is also
arranged to resolve a one-to-many logical-to-physical block

assignment and, hence, may utiliZe update indexes. PoWer
management block submodule 730 may be arranged to
enable a poWer management to be implemented, maintained,
and used. By Way of example, poWer management block
submodule 730 may be arranged to allocate poWer manage
ment blocks, and to oversee the Writing of signatures and
other information Which may be stored in a poWer manage
ment block.

[0082] In addition to being in communication With appli
cation interface module 704, system manager module 708 is
also in communication With data manager module 712, as
Well as device manager and interface module 720. Data

manager module 712, Which communicates With both sys
tem manager module 708 and application interface module

704, may include functionality to provide sector mapping
Which effectively translates logical sectors into physical
sectors. That is, data manager module 712 is arranged to
map logical blocks into physical blocks. Data manager
module 712 may also include functionality associated With

For instance, the number of bits included in a signature may
in a page of a poWer management block.

tion. Therefore, the present examples are to be considered as
illustrative and not restrictive, and the invention is not to be

limited to the details given herein, but may be modi?ed
Within the scope of the appended claims.
What is claimed is:
1. A method for utiliZing a memory system, the memory
system including a non-volatile memory, the non-volatile
memory including at least one reserved memory area, the

method comprising:
providing poWer to the memory system;

initialiZing the non-volatile memory; and
Writing a ?rst signature into the at least one reserved

memory area, Wherein the ?rst signature is arranged to
indicate that the memory system Was successfully
initialiZed.
2. The method of claim 1 further including:
executing a poWer doWn process on the memory system;
and

Writing a second signature into the at least one reserved

memory area, Wherein the second signature is arranged
to indicate that the poWer doWn process has been
executed.

3. The method of claim 2 further including:

removing poWer from the memory system after Writing
the second signature into the at least one reserved
memory area.

4. The method of claim 2 Wherein Writing the second

operating system and ?le system interface layers, and

signature into the at least one reserved memory area includes

enables groups Within blocks to be managed, as described in

Writing additional information With the second signature into

co-pending US. patent application Ser. No. 10/281,855,
Which has been incorporated by reference in its entirety.

the at least one reserved memory area.

[0083] Device manager and interface module 720, Which
is in communication With system manager module 708, data

manager 712, and data integrity manager 716, typically
provides a ?ash memory interface, and includes functional
ity associated With hardWare abstractions, e.g., an I/O inter
face. Data integrity manager module 716 provides ECC
handling, among other functions.

[0084] Although only a feW embodiments of the present
invention have been described, it should be understood that
the present invention may be embodied in many other
speci?c forms Without departing from the spirit or the scope

5. The method of claim 2 Wherein the at least one reserved

memory area is a block, and Writing the second signature
into the at least one reserved memory area includes Writing

the second signature into a second page included in the
block.
6. The method of claim 5 Wherein Writing the ?rst
signature into the at least one reserved memory area includes

Writing the ?rst signature into a ?rst page included in the
block.
7. The method of claim 2 Wherein executing the poWer
doWn process includes at least one of completing a ?le

copying process and resolving physical blocks associated
With the non-volatile memory.
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8. The method of claim 1 wherein Writing the ?rst

memory area is a block, and Writing the ?rst signature into

include code devices that cause the second signature to be
Written into a second page included in the block.
18. The memory device of claim 15 Wherein the code
devices are one of softWare code devices and ?rmWare code
devices.
19. Amethod for utiliZing a memory system, the memory

the at least one reserved memory area includes Writing the

system including a non-volatile memory, the non-volatile

?rst signature into a ?rst page included in the block.
10. The method of claim 1 Wherein the non-volatile

method comprising:

signature into the at least one memory area includes Writing
additional information With the ?rst signature into the at
least one reserved memory area.

9. The method of claim 1 Wherein the at least one reserved

memory including at least one reserved memory area, the

memory is a NAND ?ash memory.

11. A memory system comprising:

providing poWer to the memory system;

a non-volatile memory including at least one reserved
memory area;

determining When the memory system has previously

means for providing poWer;

performing a ?rst process on the non-volatile memory

means initialiZing the non-volatile memory; and
means for Writing a ?rst signature into the at least one

reserved memory area, Wherein the ?rst signature is
arranged to indicate that the non-volatile memory Was

successfully initialiZed.
12. The memory system of claim 11 further including:
means for executing a poWer doWn process on the

memory system; and
means for Writing a second signature into the at least one

reserved memory area, Wherein the second signature is
arranged to indicate that the poWer doWn process has
been eXecuted.
13. The memory system of claim 12 Wherein the at least
one reserved memory area is a block, and Writing the ?rst
signature into the at least one reserved memory area includes

Writing the ?rst signature into a ?rst page included in the
block and Writing the second signature into the at least one
reserved memory area includes Writing the second signature
into a second page included in the block.
14. The memory system of claim 11 Wherein the non
volatile memory is a NAND ?ash memory.

15. A memory device comprising:
code devices that are arranged to maintain at least one
reserved memory area Within a non-volatile memory;

code devices that cause a ?rst signature to be Written into
the at least one reserved memory area to indicate that

the non-volatile memory Was successfully initialiZed

When the non-volatile memory is successfully initial

iZed; and

undergone a substantially normal poWer doWn process;
When it is determined that the memory system has not
previously undergone a normal poWer doWn process,
the ?rst process being arranged to ready the non
volatile memory for use; and

substantially enabling the non-volatile memory to be used
When it is determined that the memory system has
previously undergone a normal poWer doWn process.
20. The method of claim 19 Wherein substantially
enabling the non-volatile memory to be used includes Writ
ing a ?rst signature into the at least one reserved memory
area to indicate that the non-volatile memory is substantially
enabled.

21. The method of claim 19 Wherein determining When

the memory system has previously undergone the substan
tially normal poWer doWn process includes:
determining When the at least one reserved memory area

includes a ?rst signature, the ?rst signature being
arranged to indicate that the normal poWer doWn pro
cess has previously occurred.
22. The method of claim 21 Wherein determining When

the memory system has previously undergone the substan
tially normal poWer doWn process further includes:
determining When the at least one reserved memory area

includes a second signature, the second signature being
arranged to indicate that the memory system has pre
viously undergone an initialiZation process.
23. The method of claim 22 Wherein When it is determined
that the at least one reserved memory area does not include

the second signature and does not include the ?rst signature,
the ?rst process is the initialiZation process.
24. The method of claim 22 Wherein When it is determined

a memory section that is arranged to store the code
devices.

second signature and does not include the ?rst signature, the

16. The memory device of claim 15 further including:

?rst process is a data recovery process.

code devices that cause a second signature to be Written

25. The method of claim 24 Wherein the data recovery
process is arranged to reclaim memory Within the non
volatile memory.
26. The method of claim 25 Wherein the data recovery
process includes at least one of completing a ?le copying

into the at least one reserved memory area to indicate

that a poWer doWn process has been successfully
executed When the poWer doWn process is successfully
eXecuted.
17. The memory device of claim 16 Wherein the at least

that the at least one reserved memory area includes the

process and resolving physical blocks associated With the

one reserved memory area is a block, and the code devices
that cause the ?rst signature to be Written into the at least one
reserved memory area include code devices that cause the

non-volatile memory.
27. The method of claim 19 Wherein the ?rst process is

?rst signature to be Written into a ?rst page included in the
block and the code devices that cause the second signature

process.
28. The method of claim 19 Wherein the non-volatile
memory is a NAND ?ash memory.

to be Written into the at least one reserved memory area

one of a data recovery process and a memory initialiZation

