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FLASH MEMORY ARRAY ACCESS METHOD AND 
DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention is directed to ?ash memory 
array access method and device, and in particular to an 
improved ?ash memory array access method and device 
capable of reducing a search time betWeen a logical address 
from a host and a physical address and improving an access 
time of the memory. 

[0003] 2. Description of the Background Art 

[0004] Modern computer systems or digital systems uti 
liZe a memory such as a hard disk. HoWever, the hard disk 
is heavy in Weight, has large capacity and consumes a 
signi?cant amount of electricity. Recently, a ?ash electri 
cally erasable programmable read only memory EEPROM 
has been popularly used as a memory device capable of 
overcoming the aforementioned disadvantages. In addition, 
the ?ash EEPROM is reprogrammable, and thus it can be 
used for updating softWare connected With system operation. 

[0005] HoWever, unlike an EEPROM, the ?ash EEPROM 
is only reprogrammable after its entire memory array is 
erased. That is, the ?ash EEPROM cannot be reprogrammed 
before being erased. 

[0006] The ?ash EEPROM is erased by simultaneously 
applying a high voltage to source terminals of all transistors 
(cells) used in the memory. HoWever, the time to perform 
this erasure is relatively long. Therefore, in order to effi 
ciently perform an erase operation, the memory array is 
divided into a plurality of blocks, and then memory elements 
in a corresponding block can be separately erased. The 
respective blocks include at least tWo or more sectors that 
are also managed by the host. Each sector has a user region 
and an overhead region. The overhead region serves to store 
the erase frequency information such as an erase cycle 
frequency. 

[0007] For example, US. Pat. No. 5,341,339 entitled 
“METHOD FOR WEAR LEVELING IN A FLASH 
EEPROM MEMOR ” to Wells, hereby incorporated by 
reference in its entirety, is related to a ?ash EEPROM. In this 
patent, in order to solve a problem that some memory 
elements are more frequently erased than the other memory 
elements and ?nally become unusable, there is provided a 
method of equally erasing memory cells by using the erase 
frequency information. Furthermore, there is described a 
method of using a lookup table to knoW the relationship 
betWeen the physical address and the logical address man 
aged by the host in Writing data to a memory array divided 
into blocks. FIG. 1 is a schematic block diagram illustrating 
hoW a memory array constituted by using a conventional 
?ash EEPROM is utiliZed. 

[0008] In order to access the memory array 1, the memory 
array 1 of the conventional ?ash EEPROM receives a logic 
address from the host (not illustrated) and generates the 
physical address corresponding to the logical address. Here, 
a control unit 2 accessing the memory array 1 and providing 
a data to the host is used. The control unit 2 includes: an 
address conversion block 3, Which stores a lookup table 
determining the relationship betWeen the logical address and 
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the physical address, a ?rst database listing the amount of 
free space in each block of the memory array 1 and the total 
amount of free space, and a second database listing the 
amount of invalid data in each block and the total amount of 
invalid data; and a memory control unit 4 providing the 
received physical address to the memory array 1 and further 
providing or receiving a data or table information to or from 
the memory array 1. 

[0009] In the case that there is a data that Will updated, the 
previously-stored block containing that data is not erased, 
but the data is sequentially stored in a vacant space in the 
memory array. The previously-stored data is managed as 
invalid data, the block containing the data is erased after 
Ward, and thus it is necessary to determine the relationship 
betWeen the logical address managed by the host and the 
physical address. The address conversion block 3 is utiliZed 
for such a process. Accordingly, the memory control unit 4 
serves to control read and output, Write or erase operations 
of the information connected With the sectors in the blocks 
Where the physical address is designated. The plurality of 
blocks (not illustrated) composing the memory array 1 
respectively include a separate region having the table 
information as in the lookup table stored by the address 
conversion block 3. 

[0010] The data read and output operation from the 
memory array 1 Will noW be described. 

[0011] The read and output operation is started When the 
control unit 2 illustrated in FIG. 1 receives the logical 
address from the host. Here, in order to carry out a series of 
processes, a microprocessor (not illustrated) of the control 
unit 2 refers to the lookup table of the address conversion 
block 3 and obtains the physical address pursuant to the 
relationship betWeen the logical address and the physical 
address. If there is a corresponding physical address, a valid 
data included in the physical sector is outputted to the host 
by using the physical address. 

[0012] The Write operation Will noW be eXplained. The 
host provides the logical address to the control unit 2 
illustrated in FIG. 1, as in the read and output operation. At 
this time, the corresponding physical address is ?rstly 
obtained by referring to the lookup table. The lookup table 
information that corresponds to the provided logical address 
is invalidated, the ?rst and second databases are updated, 
and Whether a sector Which is not presently used in the 
lookup table eXists is determined (i.e., a physical address 
With no associated logical address). In case there is a vacant 
usable sector, the data transmitted from the host is Written in 
a physical position of the corresponding sector. The data can 
be read afterWard by updating the lookup table for the sector. 
In the case that a usable sector does not eXist, the lookup 
table information that corresponds to the provided logical 
address is still invalidated and the ?rst and second databases 
updated. HoWever, the remainder of the Write operation is 
carried out after the erase operation. 

[0013] The erase operation Will noW be eXplained. The 
block that does not have valid data or has the least amount 
of valid data is selected using the second database. Selection 
of the block for erasure can also depend on the number of 
erasures each block has undergone such as described in US. 
Pat. No. 5,341,339. 

[0014] In regard to the block that does not include the 
valid data, a portion of the lookup table connected With the 
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block and the table information in the memory array 1 are 
amended, the erase operation is performed on the block that 
Will be erased, and then the remainder of the Write operation 
is carried out. The erase operation is performed by applying, 
for example, a voltage of 12V to a source of a ?oating-gate 
?eld-effect transistor composing the memory cell. 

[0015] In the case the block that Will be erased includes 
valid data, the valid data is transmitted to a portion of the 
memory array 1 set aside for dealing With part of the erase 
operation. Then, the corresponding lookup table and table 
information are amended and the erase operation is carried 
out. Subsequently, the remainder of the Write operation takes 
place. 
[0016] As described so far, the lookup table is very impor 
tant in using the memory in the conventional art. HoWever, 
the conventional method has a disadvantage in that it takes 
relatively long time to carry out the read and output opera 
tion or to search the lookup table for obtaining the physical 
address of the sector that the host Will access. 

[0017] Also, When the Write operation is performed, the 
lookup table for invalidating a previously-Written sector 
must be searched, Which requires a considerable amount of 
time. 

SUMMARY OF THE INVENTION 

[0018] The method and device for accessing a ?ash 
memory array accesses a ?ash memory array divided into a 
plurality of blocks. Each block includes logical address to 
physical address conversion information for that block. 
After determining to Which block a received logical address 
corresponds, the method and device obtain the conversion 
information for that block, store the obtained conversion 
information, and then perform a memory access operation 
based on the received logical address and the stored con 
version information. In this manner, only conversion infor 
mation for a block is searched to perform a memory access 
operation, instead of conversion information for the entire 
?ash memory array as in the conventional art. 

[0019] Accordingly, the present invention provides an 
improved high-speed ?ash EEPROM access method and 
device capable of processing data at high-speed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The present invention Will become better under 
stood With reference to the accompanying draWings Which 
are given only by Way of illustration and thus are not 
limitative of the present invention, Wherein: 

[0021] FIG. 1 is a constitutional block diagram of a 
conventional ?ash memory array access device; 

[0022] FIG. 2 is a constitutional block diagram of a ?ash 
memory array access device in accordance With the present 
invention; 
[0023] FIG. 3 is a schematic diagram illustrating a 
memory array divided into a plurality of operation blocks in 
accordance With the present invention; 

[0024] FIG. 4 is a constitutional diagram of a single 
operation block illustrated in FIG. 3; 

[0025] FIG. 5 is a constitutional diagram of a single block 
illustrated in FIG. 4; and 
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[0026] FIG. 6 is a constitutional diagram of a single 
lookup table illustrated in FIG. 5. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] A?ash memory array access method and device in 
accordance With a preferred embodiment of the present 
invention Will noW be described With reference to the 
accompanying draWings. 
[0028] First, the constitution of a memory array composed 
of ?ash memory cells Will noW be explained With reference 
to FIG. 3. The memory array having the ?ash memory cells 
is divided into a plurality of blocks pursuant to an erase 
characteristic of a ?ash EEPROM device. The blocks 
demanding an erase operation can be erased, and thus all the 
blocks are not erased. 

[0029] As illustrated in FIG. 3, the ?ash memory array 11 
includes a plurality of operation blocks OBo-OBn. Each 
block has an identical constitution, and thus the constitution 
of a ?rst operation block OB1 Will noW be described. 

[0030] The constitution of the operation block in accor 
dance With the present invention is illustrated in FIG. 4. In 
the present invention, there are provided a plurality of 
lookup tables determining a relationship betWeen a logical 
address and a physical address. That is, as shoWn in FIG. 4, 
the respective operation blocks each have a lookup table 
giving the relationship betWeen a logical address and a 
physical address for each data in the operation block and 
indicating Whether the data is valid or invalid. In this case, 
the ?rst operation block OB1 has the lookup table LTl. As 
each operation block OBO-OBn has a lookup table, there are 
provided ‘n’ lookup tables. Based on the aforementioned 
constitution, each lookup table is searched in operation 
block units in the present invention. Consequently, the 
processing speed is remarkably improved, as compared With 
searching a physical address by using a single lookup table 
for a ?ash memory having a large capacity. 

[0031] NeW data is sequentially Written in a vacant block. 
Updated data is also Written in a vacant block and the 
corresponding previously-stored is managed as invalid data. 
Furthermore, the operation blocks are divided into a plural 
ity of erase blocks EBo-EBn, as illustrated in FIG. 4. Each 
erase block EBO-EBn is independently erasable, and has a 
plurality of sectors SO-Sk, as shoWn in FIG. 5. The respec 
tive sector addresses are managed by the respective lookup 
table. 

[0032] The lookup table Will noW be described With ref 
erence to FIG. 6. Each operation block has an identical 
constitution, accordingly only a ?rst lookup table LT1 
assigned to the ?rst operation block OB1 Will be described 
With reference to FIG. 6. For eXample, the lookup table 
maintains the logical address that corresponds to the physi 
cal address for a sector and indicates the validity of data 
stored in the sector. A corresponding sector illustrated in 
FIG. 5 is accessed by the searched physical address. 

[0033] As illustrated in FIG. 2, the control unit 16 accord 
ing to the present invention serves to generate the physical 
address pursuant to the logical address from the host, read 
and output a data in the memory array 11, carry out a Write 
operation on the memory array 11, or carry out an erase 
operation of a memory element. 
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[0034] The control unit 16 includes: an operation group 
select unit 13 receiving the logical address from the host and 
selecting the corresponding operation block; ?rst and second 
buffers 14 and 15 temporarily storing a look-up table; and a 
memory control unit 12 carrying out a control function such 
as managing the lookup table for the ?ash memory, gener 
ating the physical address, and performing the read, output, 
Write, and erase operations. 

[0035] When a data in the memory array 11 is read and 
outputted to the host (not illustrated) or a data is Written in 
the memory array 11, a logical and easily-usable address is 
used. Such a logical address is inputted to the operation 
group select unit 13 of the control unit 16. 

[0036] The operation group select unit 13 serves to select 
one of the plurality of operation blocks in the memory array 
11 based on the logical address. Here, a constant divider or 
a comparator can be used in accordance With a preferred 
embodiment of the present invention to determine the opera 
tion block as described in detail beloW. A different embodi 
ment can be carried out by those skilled in this ?eld, based 
on the folloWing description; hoWever, such embodiments 
are all included in the present invention. 

[0037] For instance, it is assumed that the ?ash memory 
array 11 is represented by a decimal system, and, for 
eXample, has addresses from 0 to 1000 divided into 10 
operation blocks of 100 addresses each. Here, When the 
logical address, ‘250’ is given from the host, a number of the 
operation block including the logical address becomes ‘2’. 
This shoWs the constant divider can be employed. In the case 
that the operation group select unit 13 is embodied by the 
constant divider, a value obtained by dividing the host 
logical address by 100 can be used as the number of the 
operation group block, and the value is inputted to the 
memory control unit 12. On the other hand, When the 
operation group select unit 13 is embodied by the compara 
tor, the number of the operation group can be designated by 
comparing in Which range of the compared reference values, 
for instance, 0-99, 100-299, . . . 900-999, an inputted host 
logical address eXists. Accordingly, in a preferred embodi 
ment of the present invention, some correlation eXists 
betWeen the logical address and the physical structure of the 
memory array 11. 

[0038] The memory control unit 12 is provided With the 
number of the operation group block and selects the second 
operation block OB2 corresponding to the value ‘2’ in the 
above-described eXample among the operation blocks illus 
trated in FIG. 3. 

[0039] It is preferred that the memory control unit 12 is 
provided With a microprocessor (not shoWn), and a read 
only memory ROM (not shoWn) storing predetermined 
softWare for controlling every operation in accordance With 
the present invention. The memory control unit 12 controls 
memory operations pursuant to an external order such as the 
Write operation or the read and output operation. 

[0040] First, the read and output operation of the present 
invention Will noW be explained. 

[0041] The logical address is transmitted to the memory 
control unit 12 from the host With a read and output order, 
and then a predetermined process according to the present 
invention is performed. At this time, the logical address is 
also transmitted to the operation group select unit 13. As 
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described above, the number of the operation block having 
the transmitted logical address is outputted from the opera 
tion group select unit 13. The memory control unit 12 then 
accesses the operation block indicated by the operation 
group select unit 13 and stores the look-up table thereof in 
the ?rst buffer 14. For instance, if the operation group select 
unit 13 indicates the ?rst operation block OBl, the memory 
control unit 12 accesses the ?rst operation block OB1 and 
temporarily stores the ?rst look-up table LT1 in the ?rst 
buffer 14. Then, the memory control unit 12 con?rms 
Whether the ?rst operation block OB1 includes the logical 
address matching the logical address transmitted from the 
host using the ?rst lookup table LT]. 

[0042] In case the identical logical address eXists in the 
?rst lookup table LTl, a corresponding sector is found by 
using the physical address corresponding to the logical 
address given in the look-up table LTl. Accordingly, the 
memory control unit 12 can provide data to the host by 
accessing the sector having this physical address. 

[0043] In case the logical address from the host is not in 
the ?rst lookup table LTl, the memory control unit 12 
outputs a ‘no sector’ signal to the host. 

[0044] While the details of the read and output operation 
have been described With respect to the ?rst operation block 
OB 1, it Will be understood by those skilled in the art that this 
operation applies to each operation block. 

[0045] The search range of the lookup table is similar to 
the siZe of the selected operation block in the above 
described operation, and therefore it is not necessary to 
utiliZe the information of all blocks, unlike in the conven 
tional method. Accordingly, the search time can be remark 
ably reduced. 

[0046] The data Write operation of the present invention 
Will noW be described. 

[0047] The logical address is transmitted to the memory 
control unit 12 from the host With a Write order, and then a 
predetermined process according to the present invention is 
performed. Here, the logical address is also transmitted to 
the operation group select unit 13. As described above, the 
number of the operation block including the logical address 
is outputted from the operation group select unit 13. The 
memory control unit 12 then accesses the operation block 
indicated by the operation group select unit 13 and stores the 
look-up table thereof in the ?rst buffer 14. For instance, if 
the operation group select unit 13 indicates the ?rst opera 
tion block OB 1, the memory control unit 12 accesses the ?rst 
operation block OB 1 and temporarily stores the ?rst look-up 
table LT1 in the ?rst buffer 14. Then, the memory control 
unit 12 con?rms Whether the ?rst operation block OB1 
includes a logical address matching the logical address 
transmitted from the host using the ?rst lookup table LT]. 

[0048] In case the identical logical address eXists in the 
?rst lookup table LTl, the corresponding information in the 
?rst lookup table LT1 is no longer usable, and thus that 
information must be invalidated. Then, a vacant or unused 
sector (i.e., a sector not being used in the ?rst lookup table 
LTl) is searched for using the ?rst look-up table LTl. If the 
identical logical address from the host is not found in the 
?rst lookup table LTl, a vacant sector (i.e., a sector With no 
associated logical address) is also searched for using the ?rst 
look-up table LTl. 
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[0049] If an unused sector is located from the ?rst lookup 
table LTl, the data transmitted from the host is Written in the 
unused sector by referring to the physical address of the 
sector given in the ?rst look-up table LTl. At this time, a 
relationship betWeen the physical address of the sector and 
the logical address is formed, and thus the presently-used 
lookup table LT1 in the ?rst buffer 14 is updated. The 
memory control unit 12 re-stores the updated contents of the 
?rst lookup table LT1 in the ?rst operation block to use 
afterWard. 

[0050] In the case that an unused sector does not exist, a 
data is neWly Written in the vacant sector after carrying out 
the erase operation as described in detail beloW. 

[0051] While the details of the Write operation have been 
described With respect to the ?rst operation block OBl, it 
Will be understood by those skilled in the art that this 
operation applies to each operation block. 

[0052] The erase operation of the present invention Will 
noW be described. 

[0053] As discussed brie?y above, the erase operation is 
conducted When a vacant sector cannot be located in Which 
to Write neW data. Continuing With the eXample above, if the 
?rst lookup table LT1 does not indicate a vacant sector eXists 
for storing neWly received data, then the erase operation is 
performed. In performing the erase operation, the memory 
control unit 12 ?rst searches the ?rst lookup table LT1 for an 
erase block that does not include any valid data. If such an 
erase block is located, the memory control unit 12 causes the 
memory array 11 to erase this erase block, and store the neW 
data in one or more sectors of the erased erase block. 

Furthermore, the memory control unit 12 updates the ?rst 
lookup table LT1 based on the foregoing changes to the erase 
block, and restores the ?rst lookup table LT1 in the ?rst 
operation block OBl. 

[0054] If the memory control unit 12 does not locate an 
erase block including no valid data, the memory control unit 
12 then searches for the erase block having the least amount 
of valid data. Any valid data in the located erase block is 
then transferred from the erase block to a set of sectors 
Within the memory array 11 that serve temporary storage for 
such operations. The memory control unit 12 then causes the 
memory array 11 to erase the chosen erase block, restore the 
valid data transferred to the temporary sectors, and store the 
neW data. The memory control 12 then updates the ?rst 
lookup table LT1 based on the foregoing changes, and 
restores the ?rst lookup table LT1 in the ?rst operation block 
0B1. 
[0055] While the details of the erase operation having 
been described With respect to the ?rst operation block OB 1, 
it Will be understood by those skilled in the art that this 
operation applies to each operation block. 

[0056] Other conventional preferred processing methods 
connected With the above-described erase operation can be 
further included. HoWever, it must be noted that such a 
combination is also included in the present invention. For 
instance, selection of the erase block for erasure can also 
depend on the number of erasures as described US. Pat. 
Nos. 5,341,339 and 5,568,423, both of Which are hereby 
incorporated by reference in their entirety. Therefore, in 
order to process data by further including the added con 
ventional methods, the operation blocks can further include 
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separate regions capable of having the information required 
for such a process. For eXample, a sector can have an user 
region and an overhead region, and the erase operation can 
be carried out in the entire memory array 11 by using the 
overhead information. 

[0057] The method and device of the present invention can 
also process data in a pipe line method for ef?cient high 
speed processing. This pipeline operation Will noW 
described. 

[0058] The pipe line method processes data in parallel. As 
illustrated in FIG. 2, a second buffer 15 is employed in 
addition to the ?rst buffer 14. When only the ?rst buffer 14 
is used, the operation connected With one lookup table is 
performed, and the neXt operation can only be carried out 
once the ?rst buffer 14 is no longer in use. HoWever, the 
second buffer 15 alloWs temporary storage of the neXt 
lookup table for the neXt operation When a lookup table of 
a current operation is stored in the ?rst buffer 14. Accord 
ingly, the lookup table associated With successive operations 
are alternately stored in the ?rst and second buffers 14 and 
15. This alloWs substantially parallel performance of tWo 
operations according to the method of the present invention. 

[0059] The buffer used in the present invention is optional. 
In general, the memory control unit 12 has a random access 
memory RAM Which can be used instead. In the present 
invention, the buffer serves to improve the processing speed. 

[0060] In accordance With the present invention, the 
addresses in a restricted range are searched by using one of 
a plurality of lookup tables. This results in a more ef?cient 
high-speed process. 

[0061] As the present invention may be embodied in 
several forms Without departing from the spirit of essential 
characteristics thereof, it should also be understood that the 
above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherWise speci 
?ed, but rather should be construed broadly Within its spirit 
and scope as de?ned in the appended claims, and therefore 
all changes and modi?cations that fall Within the meets and 
bounds of the claims, or equivalences of such meets and 
bounds are therefore intended to be embraced by the 
appended claims. 

What is claimed: 

1. A method of accessing a ?ash memory array, compris 
ing: 

a) receiving a logical address at a controller for the ?ash 
memory array; 

b) determining, at the controller, a block of the ?ash 
memory array to access based on the received logical 
address, the ?ash memory array being divided into a 
plurality of blocks, each block for storing data and 
having logical address to physical address conversion 
information; 

c) obtaining the conversion information from the deter 
mined block; 

d) storing the obtained conversion information for the 
determined block at the controller; and 
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e) performing a memory access operation on the ?ash 
memory array using the controller based on the 
received logical address and the stored conversion 
information. 

2. The method of claim 1, Wherein the step b) comprises: 

b1) dividing the received logical address by a predeter 
mined number; and 

b2) determining the determined block using output from 
the dividing step. 

3. The method of claim 2, Wherein each block in the ?ash 
memory array is identi?ed by an integer number such that an 
integer value of the output from the step b1) identi?es the 
determined block. 

4. The method of claim 1, Wherein the step b) comprises: 

b1) determining in Which of a plurality of predetermined 
ranges the received logical address falls, each range 
corresponding to one of the blocks in the ?ash memory 
array; and 

b2) determining the determined block as the block cor 
responding to the determined predetermined range. 

5. The method of claim 1, Wherein each physical address 
in the conversion information for each block identi?es at 
least one sector in the block. 

6. The method of claim 1, Wherein the conversion infor 
mation is a table indicating a relationship betWeen each 
physical address of a sector in the block and a logical 
address corresponding thereto. 

7. The method of claim 6, Wherein the table further 
indicates Whether each sector stores valid or invalid data. 

8. The method of claim 1, Wherein 

the step a) receives a read command associated With the 
received logical address; and 

the step e) includes the folloWing sub-steps When the step 
a) receives the read command, 

e1)) determining if the received logical address matches a 
logical address in the stored conversion information, 

e2)) identifying a physical address associated With the 
received logical address from the stored conversion 
information if the step e1) determines a match eXists, 

e3) accessing data stored in the identi?ed physical 
address, and 

e4) outputting the accessed data from the controller. 
9. The method of claim 8, Wherein the step e) further 

includes the folloWing sub-step When the step a) receives the 
read command, 

e5) outputting an error signal if the step b) does not 
determine a match eXists. 

10. The method of claim 1, Wherein 

the step a) receives a Write command and data associated 
With the received logical address; 

the conversion information includes an indicator, corre 
sponding to each physical address in the conversion 
information, indicating Whether the corresponding 
physical address is one of valid and invalid; and 

the step e) includes the folloWing sub-steps When the step 
a) receives the Write command, 
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e1) determining if the received logical address matches 
a logical address in the stored conversion informa 
tion, 

e2) setting the indicator corresponding to a physical 
address associated With the received logical address 
to invalid in the stored conversion information if the 
step e1) determines a match eXists, 

33) identifying unused space in the determined block of 
the ?ash memory array from the stored conversion 
information, 

e4)storing the received data in the identi?ed unused 
space if the step e3) identi?es unused space, 

e5) updating the stored conversion information to indi 
cate the relationship betWeen a physical address of 
the identi?ed unused space and the received logical 
address if the step e3) identi?es unused space, and 

e6) reWriting the conversion information for the deter 
mined block in the ?ash memory array using the 
stored conversion information. 

11. The method of claim 10, Wherein 

each block of the ?ash memory array is divided into a 
plurality of erase blocks, and each erase block is 
independently erasable and includes at least one sector; 

the step e3) identi?es an unused sector in the determined 
block; and the step e) further includes the sub-steps of, 

e7) determining an erase block in the determined block 
storing the least amount of valid data using the stored 
conversion information When the step e3) fails to 
identify an unused sector; 

e8) storing valid data in the determined erase block in a 
temporary storage portion of the ?ash memory array; 

e9) erasing the determined erase block; 

e10) storing the received data in the determined erase 
block; 

e11) updating the stored conversion information based on 
the storing of the received data in the erased determined 
erase block; and Wherein 

the step e6) reWrites the conversion information for the 
determined block in the ?ash memory array using the 
stored conversion information after one of the steps e5) 
and e11). 

12. The method of claim 1, Wherein the steps a)-e) are 
performed in a pipelined fashion. 

13. A device for accessing a ?ash memory array, com 
prising: 

a selecting unit receiving a logical address for the ?ash 
memory array, and determining a block of the ?ash 
memory array to access based on the received logical 
address, the ?ash memory array being divided into a 
plurality of blocks, each block for storing data and 
having logical address to physical address conversion 
information; 

at least one storage device for storing conversion infor 
mation; 

a control unit receiving the received logical address, 
obtaining the conversion information from the deter 
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mined block, storing the obtained conversion informa 
tion for the determined block in the storage device, and 
performing a memory access operation on the ?ash 
memory array based on the received logical address 
and the stored conversion information. 

14. The device of claim 13, Wherein the selecting unit 
divides the received logical address by a predetermined 
number, and determines the determined block using a result 
of the division. 

15. The device of claim 14, Wherein each block in the 
?ash memory array is identi?ed by an integer number such 
that the selecting unit identi?es the determined block as an 
integer value of the result from the division. 

16. The device of claim 13, Wherein the selecting deter 
mines in Which of a plurality of predetermined ranges the 
received logical address falls, each range corresponding to 
one of the blocks in the ?ash memory array, and determines 
the determined block as the block corresponding to the 
determined predetermined range. 

17. The device of claim 13, Wherein each physical address 
in the conversion information for each block identi?es at 
least one sector in the block. 

18. The device of claim 13, Wherein the conversion 
information is a table indicating a relationship betWeen each 
physical address of a sector in the block and a logical 
address corresponding thereto. 

19. The device of claim 18, Wherein the table further 
indicates Whether each sector stores valid or invalid data. 

20. The device of claim 13, Wherein 

the control unit receives a read command associated With 
the received logical address, and in response thereto 
determines if the received logical address matches a 
logical address in the stored conversion information, 
identi?es a physical address associated With the 
received logical address from the stored conversion 
information if a match eXists, accesses data stored in 
the identi?ed physical address, and outputs the 
accessed data. 

21. The device of claim 20, Wherein, in response to the 
read command, the control unit outputs an error signal if a 
match does not eXist betWeen the received logical address 
and a logical address in the stored conversion table. 

22. The device of claim 13, Wherein 

the conversion information includes an indicator, corre 
sponding to each physical address in the conversion 
information, indicating Whether the corresponding 
physical address is one of valid and invalid; and 

the control unit receives a Write command and data 
associated With the received logical address, and in 
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response to the Write command, determines if the 
received logical address matches a logical address in 
the stored conversion information, sets the indicator 
corresponding to a physical address associated With the 
received logical address to invalid in the stored con 
version information if a match eXists, identi?es unused 
space in the determined block of the ?ash memory 
array from the stored conversion information, stores the 
received data in the identi?ed unused space if unused 
space is identi?ed, updates the stored conversion infor 
mation to indicate the relationship betWeen a physical 
address of the identi?ed unused space and the received 
logical address if unused space is identi?ed, and 
reWrites the conversion information for the determined 
block in the ?ash memory array using the stored 
conversion information. 

23. The method of claim 22, Wherein 

each block of the ?ash memory array is divided into a 
plurality of erase blocks, and each erase block is 
independently erasable and includes at least one sector; 

the control unit identi?es an unused sector in the deter 
mined block When identifying the unused space, and 
determines an erase block in the determined block 
storing the least amount of valid data using the stored 
conversion information When an unused sector is not 
identi?ed, stores valid data in the determined erase 
block in a temporary storage portion of the ?ash 
memory array, erases the determined erase block, stores 
the received data in the determined erase block, updates 
the stored conversion information based on the storing 
of the received data in the erased determined erase 
block, and reWrites the conversion information for the 
determined block in the ?ash memory array using the 
stored conversion information after updating the stored 
conversion information. 

24. The device of claim 13, further comprising: 

?rst and second storage devices; and Wherein 

the control unit operates in a pipelined manner by alter 
nately storing the conversion information for subse 
quently determined blocks in the ?rst and second 
storage devices. 

25. The device of claim 13, Wherein the storage device is 
a buffer. 

26. The device of claim 13, Wherein the control unit 
includes the storage device. 


