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MANAGEMENT IN A FLASH MEMORY MEDIUM  Technical Field [0001]
The present invention relates to a method for data management in a
semiconductor memory medium, more particularly, to a method for data
management  in a flash memory medium. Background of the Invention
[0002] Nowadays, a mobile storing device with flash memory medium  is
widely used as a substitute for floppy disks and floppy drivers. Due to
non-volatility and programmability, the flash memory medium is widely
used in  devices such as mobile phone, PDA and MP3 or the like. [0003]
The flash memory medium can randomly access data stored  therein in a
manner similar with accessing RAMs, other volatile storage medium,  and
magnetic disks, but correct and delete the stored data in a different way
from  those existing ones. That is, when data in a certain block of the flash
memory  medium are deleted, a section including said block is also
deleted. Herein, a  plurality of bytes with physically continuous addresses
is known as a "block",  which acts as a basic unit to be operated in the
flash memory medium. In addition,  during the deleting operation, the
section composed of a plurality of blocks in the  flash memory medium is
physically deleted as a basic unit at a time. [0004] A flash memory
medium comprises a plurality of sections, each of  which is composed of a
plurality of blocks. Thus, data in a flash memory medium  is generally
accessed in terms of blocks other than bytes as used in RAM. An
address allocated to a block is known as a physical address. A virtual
address of  each block in a user's computer is known as a logic address.
The logic address  and the physical address can be converted to each
other via mapping such as via  an address-mapping table including
mapping information. [0005] Since firmware of the flash memory medium
is limited and the  1 WO 2007/033614 PCT/CN2006/002516  



capacity of RAM is relatively small, the mapping information stored in the
RAM is  only one section-address-mapping table corresponding to a
certain section. Each  section of the flash memory medium corresponds to
respective  section-address-mapping table. When a file stored in more
than one section of the  flash memory medium is read, the corresponding
section-address-mapping tables  are frequently switched in the RAM and
a new section-address-mapping table  should be established for each
switching. When a new section-address-mapping  table is established,
each block in those read sections is scanned so that a  corresponding
section-address-mapping table is dynamically generated based on  the
physical address of each scanned block. Therefore, it costs much time for
the  flash memory medium to read a file stored in more than one section,
resulting in  a low-efficiency of data management in the flash memory
medium. Summary of the Invention [0006] A method for data management
in a flash memory medium is  provided in the invention for enhancing the
efficiency of reading/writing data.  [0007] The present invention provides a
method for data management in a flash memory medium, the flash
memory medium comprising a plurality of blocks,  each of which
comprises a plurality of pages, each page comprising data storing bits
and redundancy bits, the method comprising the following steps: 1)
dividing the plurality of blocks of the flash memory medium into two or
more  sections; 2) generating a section-address-mapping table by
scanning logic addresses in.  the blocks in each section; 3) storing the
section-address-mapping table into a backup block in each  section; and
4) performing an operation of writing/reading by reading the
section-address-mapping table, storing the section-address-mapping table
to a  RAM, and performing a conversion between a physical address and
a logic  address based on the section-address-mapping table stored in the
RAM. [0008] When the flash memory medium performs the operation of  



2 WO 20 0 7103 3 61 4 PCT/CN2006/002516  reading/writing, whenever it
is necessary to switch to a section-address-mapping  table for a next
section, the operation can be performed based on the
section-address-mapping table stored in the backup block of the next
section,  without needing to scan each block in the next section for
generating a  section-address-mapping table according to physical
addresses of every block to  establish a new section-address-mapping
table. [0009] When the flash memory medium performs the operation of
writing,  whenever it is necessary to generate a new
section-address-section, it is only needed  to store the new
section-address-mapping table in the backup block of the current  section
to update the old one. Also, when another operation is performed and
switching to the section-address-mapping table in said section is needed,
it is not  necessary to scan every block in said section for generating a
section-address-mapping table. Instead, it is only needed to read the
updated  section-address-mapping table from the backup block and store
the table to the  RAM. [0010] Compared to the prior art, the present
invention has the following  advantages. According to the present
invention, the section-address-mapping tables  are stored in the backup
block in respective sections. When an operation of  writing/reading is
performed and switching to a section-address-mapping table  for a next
section is needed, data can be read out based on the
section-address-mapping table stored in the backup block in the next
section, without  needing to scan each block in the next section for
generating a new  section-address-mapping table. Therefore, the method
of the present invention  can save the time for data operation and thus
achieve effective management on  data in the flash memory medium. Brief
Description of the Drawing [0011] Figure 1 is a flow chart of a method for
data management in a flash  memory medium according to the present
invention. 



Detailed Descripti on  3 WO 2007/033614 PCT/CN2006/002516  [0012]
The present invention will be described in detail with reference to
following embodiments. [0013] In an embodiment of the present invention,
a flash memory medium  comprises a plurality of blocks, each of which
further comprises a plurality of pages.  Each page comprises data storing
bits and redundancy bits. A flow chart of the  method for data
management according to the present invention is shown as Fig. 1,
comprising the following steps: 1) powering up a device containing a flash
memory medium; 2) dividing blocks of the flash memory medium into two
or more sections; 3) scanning all the blocks contained in all the sections
under the control of  firmware, and generating a plurality of
section-address-mapping tables each of  which corresponds to one of the
sections, respectively, wherein all the  section-address-mapping tables
constitute an address-mapping table for the flash  memory medium; 4)
storing each of the section-address-mapping tables into a backup block in
respective section; 5) determining whether an operation of reading/writing
data exists in a  current section; 6) determining whether it is necessary to
switch from the  section-address-mapping table for the current section to
the  section-address-mapping table for a next section when the operation
of  reading/writing exists; if not necessary, performing the operation of
reading/writing directly; and 7) determining whether the
section-address-mapping table of the current  section needs to be
changed due to an operation of writing , if the switching is  needed; if the
changing is needed, storing the changed section-address-mapping  



table into the backup block in the current section for updating the
section-address-mapping table for the current section; and if no change is
needed,  reading the section-address-mapping table for the next section in
a corresponding  backup block of the next section and storing the table to
a RAM, and performing  a conversion between a physical address and a
logic address based on the  section-address-mapping table stored in the
RAM, so as to perform the operation  of reading/writing. 4 WO
2007/033614 PCT/CN2006/002516  [0014] The above-mentioned backup
blocks for storing the section-address-mapping tables are randomly
determined and specified with a  variable by the firmware, and scanned at
the time when the device containing a flash  memory medium is powered
up. [0015] The flash memory medium performs the operation of
reading/writing in view of blocks. If switching to a
section-address-mapping table  for a next section is needed, the operation
can be performed based on the  section-address-mapping table stored in
the backup block of the next section,  without needing to scan each block
in the next section for generating a  corresponding
section-address-mapping table according to the physical address  of every
block to establish a new section-address-mapping table. [0016] If the
section-address-mapping table of the current section is  changed due to
an operation of writing in the current section, what is to be done  is to
store a new section-address-mapping table in the backup block in the
current  section for updating the old one. Also, when another operation is
performed and  switching to the section-address-mapping table in said
section is needed, it is not  necessary to scan every block in said section
for generating a corresponding  section-address-mapping table according
to the physical address of every block.  Instead, what is needed is to read
the updated section-address-mapping table  from the corresponding
backup block and store it to the RAM. [0017] Since an operation of writing
will result in changing the  



section-address-mapping table, the present invention utilizes a process for
updating the section-address-mapping table by means of a switch-block,
which  can eliminate the damage of the flash memory medium,
comprising: 1) writing the generated new section-address-mapping table
into a  switch-block; 2) correlating physical address of the switch-block
with the logic address of  the backup block storing the old
section-address-mapping table; and 3) correlating the physical address of
the backup block storing the old  section-address-mapping table to the
logic address of the switch-block; and  labeling the backup block storing
the old section-address-mapping table as a  5 WO 2007/033614
PCT/CN2006/002516  switch-block. [0018] According to the present
invention, the section-address-mapping  table is stored in the backup
block. When the flash memory medium performs an  operation of
reading/writing on a file which is large than one section and thus it is
necessary to switch to the section-address-mapping table in a next
section, the  operation can be performed based on the
section-address-mapping table stored in  the backup block of the next
section, without scanning every block in the next  section for generating
corresponding section-address-mapping tables  dynamically according to
the physical address of every block to establish a new
section-address-mapping table. Therefore, the present invention is able to
reduce  the time for operation of reading/writing so as to enhance the
efficiency of data  management in a flash memory medium. [0019] The
advantageous effect of the present invention as mentioned  above
becomes more appreciable when the flash memory medium is in a write
protection state. When a flash memory medium is in the write protection
state and a  file is to be read, the file name of the file and the file address
for storing the file  should be searched for. The search is carried out from
the root directory stage by stage,  until the file name and the file address
are found. If an operation for reading/writing is  



done in view of a large file, switching the section-data-mapping table of
one section  to that of the next section is needed. Thus, the search from
the root directory is done  stage by stage for dynamically generating new
section-address-mapping tables  sequentially should be done, which costs
a lot of time. When applying the present  invention to the flash memory
medium in the write protection state, whenever  switching the
section-address-mapping table of one section to that of the next section,
the operation of writing/reading is performed according to the
section-address-mapping table stored in the backup block of the next
section. When  the search is done from the root directory, it is not
necessary to generate a new  section-address-mapping table
successively. Thus, the time consuming for the search  is significantly
reduced and the efficiency of data management in a flash memory
medium is improved. [0020] According to the invention, the backup block
for storing the  6 WO 2007/033614 PCT/CN2006/002516
section-address-mapping table may be specified. The backup block may
be arranged  in each of the sections or located at other available positions
in the flash memory  medium. The backup blocks may set with. a
particular label in redundancy bits or be  identified in other ways. [0021]
According to the invention, when the device containing the flash  memory
medium is powered up, section-address-mapping tables for all sections
may  be established, respectively. Alternatively, only one
section-address-mapping table for  one certain section or
section-address-mapping tables for some sections may be  established.
The rest sections may establish their respective section-address-mapping
tables when the switch is needed. In this manner,
section-address-mapping tables  corresponding to all the sections are
established gradually. [0022] The method according to the invention may
be used in a hyperstable  technique to ensure the stability of the flash
memory medium, even though an illegal  break happens. The hyperstable
technique comprises setting up a state label in  redundancy bits in at least
one page in at least one block; setting the state label as  



"unfinished" when an operation of writing/reading is performed in said
block; and  setting the state label as "finished" once the operation is
completed. Once an illegal  break happens, the state of each of the blocks
is determined by checking the state  label. Thus, the data to be saved can
be retrieved and an operation for resuming data is  performed, so as to
achieve a stable management of the flash memory medium. The
hyperstable technique can be referred to Chinese patent application No.
03104983.4. [0023] The above-mentioned method for data management
in a flash  memory medium can be widely used in portable devices
containing a flash memory  medium, such as mobile storage device, audio
player (e.g., MP3, MP4, etc.), digital  camera, calculator, game player,
mobile phone, notebook, portable printer, etc. for  speeding up the
operation of reading/writing. 7 WO 2007/033614 PCT/CN2006/002516
Claims: 1. A method for data management in a flash memory medium, the
flash  memory medium comprising a plurality of blocks, each of which
comprises a  plurality of pages, each page comprising data storing bits
and redundancy bits, the  method comprising: 1) dividing the plurality of
blocks into two or more sections; 2) generating a
section-address-mapping table by scanning logic addresses of  the blocks
in each section; 3) storing the section-address-mapping table into a
backup block of the  respective section; and 4) performing an operation of
reading/writing by loading the  section-address-mapping table into a RAM
to map the logic addresses to  corresponding physical addresses. 2. The
method of claim 1 further comprising: 5) generating a new
section-address-mapping table based on new logic  addresses of blocks
in a certain section; 6) storing the new section-address-mapping table in a
backup block in the  



certain section to update the section-address-mapping table stored in the
backup  block; and 7) performing the operation of reading/writting by
performing a conversion  between physical addresses and logic
addresses based on the new  section-address-mapping table. 3. The
method of claim 2, wherein said updating is performed by a  switch-block
and comprises the following steps: 1) storing the new
section-address-mapping table into the switch-block; 2) correlating a
physical address of the switch-block with a logic address of  the backup
block which stores the section-address-mapping table; and 3) correlating
a physical address of the backup block with a logic address of  the
switch-block and labeling the backup block as a new switch-block. 8 WO
2007/033614 PCT/CN2006/002516  4. The method of claim 1 or 2,
wherein the backup block is positioned in the  respective sections. 5. The
method of claim 1 or 2, wherein the section-address-mapping table is
generated by scanning the blocks in at least one section. 6. The method
of claim 1 or 2, wherein the backup block is randomly  determined. 7. The
method of claim 6, wherein the backup block is specified with  variables by
a firmware. 8. The method of claim 7, wherein the backup block is
identified by a label  set in redundancy bits. 9. The method of claim 1 or 2,
wherein a state label is set up in the redundancy  bits in at least one page
in at least one block in a way that, when the operation of  reading/writing
is performed in said block, the state label is set as "unfinished"; and  after
the operation is completed, the state label is set as "finished". 9 


