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BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates generally to a method 
for controlling a memory system. More specifically, the 
invention relates to a method for controlling a non-volatile 
semiconductor memory system, such as a non-volatile semi 
conductor memory card. 
0004 2. Related Background Art 
0005. In recent years, a flash memory card like that shown 
in FIG. 1 has widely used as a storage medium for a portable 
information apparatus, Such as a digital still camera or a PDA. 
NAND-type flash memories have been used and sold. 
0006. As shown in FIG. 1, a flash memory card of this type 
has a thin plastic package 1 having a slightly recessed portion, 
in which a flash memory 2 having a flat electrode with 22 pins 
is mounted. This flash memory card is electrically connected 
to a host system via a dedicated connector to input and output 
data. 
0007 FIG. 2 shows, as an example of a flash memory, a 
16-Mbit NAND-type flash memory divided into 512 physical 
memory blocks. Each of these blocks is a minimum unit for 
an erase operation. One block is divided into 16 pages. One 
page is a basic unit of writing and read-out. One page com 
prises 264 bytes. Among the 264 bytes, 256 bytes are a user 
data area (data division), and the remaining 8 bytes (redun 
dant division) are used for storing an error correcting code 
and a management information service. 
0008. On the other hand, personal computers manage data 
as logical blocks shown in FIG.3. Five hundred logical blocks 
(identified by logical block address (LBA)), are set in FIG.3. 
One logical block corresponds to 8 continuous sectors. That 
is, logical block 0 means logical sectors 0 to 7. 
0009. In ordinary personal computers, data are managed 
every sector (512 bytes). Therefore, the memory card stores 
therein data of one sector of a logical block using 2 pages of 
a physical block as a pair to carry out data management in 
units of 512 bytes. FIG. 4 shows an exemplary data storing 
method. 
0010 Unused normal blocks of both of the data division 
and redundant division are set to be “FFh'. The meanings of 
the respective bytes will be described below. Data Area-1 
stores the first half 0 to 255 bytes of the data of 512 bytes. Data 
Area-2 stores the second half 256 to 511 bytes of the data of 
512 bytes. The User Data Area is open to store user data, so 
that the use thereof is entrusted to the user. A Data Status Area 
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indicates whether data are presumed reliable. Although an 
“FFh” is usually set, a “00h' is set when defective data are 
written (e.g., when the desired threshold voltage for the 
memory cell cannot be achieved or another error condition is 
associated with the cell). A Block Status Area indicates 
whether a block is good or defective. Although the “FFh' is 
usually set, the “00h' (initial defective block) or an “FOh” 
(acquired defective block) is set in the case of a defective 
block. Furthermore, the same value is written in the Block 
Status Area for all data in one block. A Block Address Area-1 
indicates a logical address information of a block. Further 
more, since 8 sectors forming one logical block correspond to 
one of 512 physical blocks, the same values for all the data are 
written in the same block. Similarly, in a Block Address 
Area-2, the same contents as the data of the Block Address 
Area-1 are written. An ECC Area-1 is a 3-byte ECC code of 
even page data (256 bytes). An ECC Area-2 is a 3-byte ECC 
code of odd page data (256 bytes). 
0011 FIG.5 shows, as another example of a flash memory, 
a 64-Mbit NAND-type flash memory that is divided into 1024 
physical memory blocks. Each of these blocks is a minimum 
unit of erase. One block is divided into 16 pages. One page is 
a basic unit of writing and read-out. One page comprises 528 
bytes. Among the 528 bytes, 512 bytes are used for a user data 
area (data division), and the remaining 16 bytes (redundant 
division) are used for storing an error correcting code and a 
management information service. One thousand logical 
blocks are set in FIG. 6. One logical block corresponds to 16 
continuous sectors. That is, logical block 0 includes logical 
sectors 0 to 15. FIG. 7 shows a method for storing data in the 
64-Mbit NAND-type flash memory. 
0012. The control of such a memory card adopts an addi 
tional writing system for writing updated data in a previously 
erased area when data are updated and Subsequently erasing 
an area in which the original data were stored. Therefore, a 
physical block, in which data corresponding to a certain logi 
cal block exist, is not fixed and is always moving in the 
memory. Also, as shown in FIG. 8, the redundant division of 
the physical block stores therein a logical blockaddress infor 
mation indicating which logical block corresponds to the data 
held in the physical block. The Block Address Area-1 and the 
Block Address Area-2 in FIGS. 4 and 7 correspond to the 
corresponding logical addresses. 
0013 Therefore, the memory system searches areas for 
storing the logical blockaddress information of all the physi 
cal blocks to prepare a translation table between logical 
blocks and physical blocks on a system RAM, usually when 
a power Supply is turned on. After the tables are prepared 
once, it is possible to immediately determine the physical 
block corresponding to the logical block by referring to the 
tables. The searching operation for all the blocks is carried out 
once when the power supply is turned on. Naturally, if the 
position of the corresponding physical block changes after 
the data are updated, the memory system updates a logical 
address/physical address translation table to get ready for the 
neXt access. 

0014. However, in conventional memory systems, there is 
a first problem in that the RAM area required for the logical 
address/physical address translation table is large. The con 
tents thereof will be described in detail below. 
0015 FIG. 9 shows a logical address/physical address 
translation table of a conventional 16-Mbit NAND-type flash 
memory. As described above, the data of one logical block, 
i.e., the data of 8 continuous sectors, exist in any one of 512 
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physical blocks in the flash memory. In order to select one 
block from the 512 physical blocks, 9 bits are required. If the 
table is formed so that an offset logical blockaddress directly 
indicates a physical block for convenience of a Software, 2 
bytes are required for one logical block, so that a RAM area of 
1 KB in total is required. For example, the address of a 
physical block, in which the information of logical block 5 is 
stored, is an address offset by 5 words (10 bytes) from the top 
of the table. 

0016. Thus, in the conventional method, there is a problem 
in that the RAM area required for the logical address/physical 
address translation table is very large. In general, a general 
purpose CPU has a RAM of about 1 KB on board as an 
integrated RAM. Therefore, conventionally, the logical 
address/physical address translation table must use 1 KB, and 
system configuration requires more than the integrated RAM, 
so that an external RAM must be provided for the system. 
This is a great factor in an increase in costs. 
0017 FIG. 10 shows a logical address/physical address 
translation table of a conventional 64-Mbit NAND-type flash 
memory. In this case, the data of one logical block, i.e., the 
data of 16 continuous sectors, exist in any one of 1024 physi 
cal blocks in the flash memory. The selection of one physical 
block from 1024 physical blocks needs 10 bits, so that a RAM 
area of 2 KB in total is required. For that reason, a very large 
RAM area is required similar to the 16-bit NAND-type flash 
memory. 

0018. This problem is more serious as the capacity of the 
flash memory increases. For example, the number of blocks is 
8192 for the 1-Gbit capacity memories, so that a RAM capac 
ity of 16 KB is required. 
0019. If the memory capacity increases more, there is a 
second problem in that the logical address can not be stored in 
the redundant division of the physical block of the flash 
memory. The Block Address Area of the redundant division of 
a physical block of the 16-Mbit NAND-type flash memory 
shown in FIG. 7 stores therein a logical block address infor 
mation indicating which logical block corresponds to the data 
held in the physical block. FIG. 11 shows the structure of the 
Block Address Area of the redundant division of each physi 
cal block. In FIG. 11, four bits of D4 through D7 of a number 
262 byte of an even page and a number 259 byte of an odd 
page are “0”, “0”, “0” and “1”, and one bit of D0 of a number 
263 byte of an even page and a number 260 byte of an odd 
page has a fixed value “1”. Therefore, the maximum value of 
a blockaddress capable of being stored is 2047 expressed by 
BA0 through BA10. Since 4096 physical blocks exist in a 
512-Mbit NAND-type flash memory, it is not possible to store 
the address unless the description method for the Block 
Address Area is changed. Since the method for controlling the 
redundant division is different from those for conventional 
flash memories, it is not possible to control a high-capacity 
flash memory unless the host prepares two kinds of programs. 
This is a problem in that there is insufficient capacity in the 
program storing area of the host system for the necessary 
programs. 

0020. The writing and erase for a flash memory will be 
briefly described below. The writing in a flash memory is 
carried out page by page. In the case of a 64-Mbit NAND-type 
EEPROM, one page has 528 bytes. In addition, erase is car 
ried out in units of a block. In the case of the 64-Mbit NAND 
type EEPROM, one block is formed by 16 pages. Thus, in the 
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NANDEEPROM, the unit of writing is different from the unit 
of erase. Therefore, it is not possible to erase only a certain 
page to update data. 
0021 When a flash memory card is used for a personal 
computer, it is generally treated as a drive under the control of 
the DOS. Parts (a) and (b) of FIG. 12 show conventional DOS 
format parameters, wherein part (a) shows the parameters in 
the case of a cluster size of 4 KB and part (b) shows the 
parameters in the case of a cluster size of 8 KB. The term 
“cluster” means a basic minimum unit of file management on 
the DOS. Even when a small file is stored, the file occupies 
one cluster. When the file size is large, the file is managed as 
a chain of a plurality of clusters, and its management infor 
mation service is stored in a FAT (file allocation table). The 
size of the cluster, the management method for the FAT and so 
forth are managed in a sector called a boot sector. When one 
device is managed as a plurality of drives, its information is 
stored in a master boot sector. In order to carry out the writing 
in a file, the OS issues a write command for each cluster. 
0022 Part (a) of FIG. 12 shows the case of a cluster size of 
4KB. A master boot sector is arranged in logical sector 0, and 
a boot sector is arranged in logical sector 16. In addition, 
FATs are arranged in logical sectors 17 through 22, and the 
copies of the FATs are arranged in logical sectors 23 through 
28. Moreover, directories are arranged in logical sectors 29 
through 44, and file data areas are arranged in and after logical 
sector 45. 

(0023 Part (b) of FIG. 12 shows the case of cluster size of 
8KB. A master boot sector is arranged in logical sector 0, and 
a boot sector is arranged in logical sector 16. In addition, 
FATs are arranged in logical sectors 17 through 19, and the 
copies of the FATs are arranged in logical sectors 20 through 
22. Moreover, directories are arranged in logical sectors 23 
through38, and file data areas are arranged in and after logical 
Sector 39. 

0024. Referring to FIG. 13, a conventional rewrite 
sequence in the case of a cluster size of 4 KB will be 
described. Since the cluster size is 4KB, a write command for 
continuous 8 sectors is issued from the OS. At this time, the 
writing (data update) in logical sectors 45 through 52 (cluster 
A) is carried out. 
(1) An erased new area is searched, and logical sectors 32 
through 44 are copied on the new area NAND Block C from 
the original block. 
(2) The new data of logical sectors 45 through 47 are written 
in the new area NAND Block C. 
(3) The original block NAND Block A is erased. 
(4) The logical address/physical address translation table is 
updated. 
(5) An erased new area is searched, and the new data of logical 
sectors 48 through 52 are written in the new area NAND 
Block D. 
(6) The data of logical sectors 53 through 63 of the original 
block NAND Block B are copied on the new area NAND 
Block D. 

(7) The original block NAND Block B is erased. 
(8) The logical address/physical address translation table is 
updated. 
0025. Therefore, when 8 sectors are rewritten, as viewed 
from the outside, logical sectors 32 through 63, i.e., 32 sectors 
in total (32 pages) are written, and the NAND Block A and the 
NAND Block B, i.e., 2 blocks in total, are erased within the 
actual device. 
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0026 Referring to FIG. 14, a writing sequence incluster B 
will be described below. In this case, the writing (data update) 
in logical sectors 53 through 60 (cluster B) is carried out. 
(1) An erased new area is searched, and logical sectors 48 
through 52 are copied on the new area NAND Block C from 
the original block NAND Block B. 
(2) The new data of logical sectors 53 through 60 are written 
in the new area NAND Block C. 
(3) Logical sectors 61 through 63 are copied on the new area 
NAND Block C from the original block NAND Block B. 
(4) The original block NAND Block B is erased. 
(5) The logical address/physical address translation table is 
updated. 
Therefore, when 8 sectors are rewritten, as viewed from the 
outside, logical sectors 48 through 63, i.e., 16 sectors in total 
(16 pages), are written and the NAND Block A, i.e., one 
block, is erased within the actual device. 
0027. Referring to FIG. 15, a conventional rewriting 
sequence in the case of a cluster size of 8 KB will be 
described. Since the cluster size is 8KB, a write command for 
16 continuous sectors is issued from the OS. At this time, the 
writing (data update) in logical sectors 39 through 54 (cluster 
A) is carried out. 
(1) An erased new area is searched, and logical sectors 32 
through 38 are copied on the new area NAND Block C from 
the original block NAND Block A. 
(2) The new data of logical sectors 39 through 47 are written 
in the new area NAND Block C. 
(3) The original block NAND Block A is erased. 
(4) The logical address/physical address translation table is 
updated. 
(5) An erased new area is searched, and the new data of logical 
sectors 48 through 54 are written in the new area NAND 
Block D. 
(6) The data of logical sectors 55 through 63 of the original 
block NAND Block B are copied on the new area NAND 
Block D. 
(7) The original block NAND block B is erased. 
(8) The logical address/physical address translation table is 
updated. 
Therefore, when 16 sectors are rewritten if viewed from the 
outside, the write operation in logical sectors 32 through 63, 
i.e., 32 sectors in total (32 pages), and the erase operation 
from the NAND Block A and the NAND Block B, i.e., 2 
blocks in total, are carried out in an actual device. 
0028 Comparing the cluster of 4 KB with the cluster of 8 
KB when the same 8 KB data are written, in the case of the 
cluster size of 4 KB, the processing is divided into two write 
operations, so that the write operation consists of 48 sectors in 
total and an erase operation for three blocks is carried out. On 
the other hand, comparing with the cluster size of 8 KB in the 
case of the cluster size of 8KB, the processing is concentrated 
on one writing, so that the write operation consists of 32 
sectors in total and an erase operation for two blocks is carried 
Out. 

0029. Thus, in the conventional memory system, when 
viewed from the outside, the number of the write and erase 
operations actually executed in the device is far greater than 
the number of updated sectors, so that there is the second 
problem in that the rewriting speed viewed from the outside 
decreases. 
0030 The operation of the conventional memory system 
when executing a file erase command will be described 
below. In an ordinary DOS file system, when the file erase 
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command is executed, a mark indicating that a corresponding 
file is invalid is put on a directory, and a memory area having 
been occupied by the corresponding file is identified as open 
on a FAT (file allocation table). Therefore, the data division of 
the file body remains on the flash memory without being 
erased. FIG. 16 shows the relationship between a manage 
ment area and a data area when an erase command is 
executed. In FIG. 16, for example, when erase commands for 
File-1 and File-4 are executed, the File-1 and File-4 are open, 
and a delmark is stored. At this time, the File-1 and the File-4 
are not erased from the data area. 
0031. For that reason, when a subsequent write command 

is executed, it is first required to carry out the erase operation 
of the flash memory when a data division of a new file is 
written in the open area. Consequently, the erase operation of 
the flash memory must be always carried out when the file 
writing is carried out, so that there is a third problem in that 
the file writing speed deteriorates. 
0032. The ECC Area-1 shown in FIG. 4 is a 3-byte ECC 
code of an even page data (256 bytes). The ECC Area-2 is a 
3-byte ECC code of an odd page data (256 bytes). 
0033. The ECC (error correcting code) means a code for 
correcting an error. The system utilizes this error correcting 
code to determine whether a read data has an error. When an 
error exists, the system can correct the error. The required 
error correcting capability depends on the reliability of the 
flash memory itself, e.g., the cell structure of the memory. 
Flash memories have a plurality of data storing methods. 
When these flash memories are used for a system, Such as a 
digital still camera and a PDA, error correction will be con 
sidered. 
0034) For example, a first flash memory cardholds binary 
values “0” and “1” corresponding to the different threshold 
values of a memory cell shown in FIG. 17. The memory card 
can therefore use a 1-bit error correcting code to provide ECC 
for one page (256 bytes). A second flash memory card holds 
four-valued values “00”, “01”, “10 and “11” (2 bits) corre 
sponding to the multiple values of the threshold of a memory 
cell shown in FIG. 18. The memory card that stores multiple 
bits per cell, illustrated in FIG. 18, therefore uses a 2-bit error 
correcting code to provide ECC for one page (256 bytes) 
since there is a possibility that 2-bit data may be erroneous 
when one memory cell is defective. The algorithm for gener 
ating a code and detecting and correcting an error for 1-bit 
error correction is different from that for 2-bit error correc 
tion. 
0035 Conventional systems (e.g., digital still cameras, 
PDAs) have only one kind of error correcting algorithm on 
board. For that reason, there is a fourth problem in that it is 
possible to read only one of the above described first (single 
bit) and second (multi-bit storage per cell) memory cards. 
This is an obstacle to the enhancement of flexibility of flash 
memories on the market. 

SUMMARY OF THE INVENTION 

0036. It is therefore an object of the present invention to 
eliminate the aforementioned problems and to provide a 
method for controlling a memory system, which improve the 
stability of operation when the insertion/ejection of a memory 
card is carried out. 
0037. It is another object of the present invention to pro 
vide a method for reducing the capacity of a RAM required 
for a logical address/physical address translation table to 
control a flash memory by means of only an integrated RAM 
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of a general purpose CPU, thereby dispensing with an exter 
nal RAM, which has been conventionally required, to con 
siderably reduce costs. 
0038. It is another object of the present invention to pro 
vide a method for controlling a memory system so as to 
prevent the delimiter of a cluster serving as a basic unit of file 
management on the DOS from Straddling a block serving as a 
unit of erase, thereby providing a high-speed data writing. 
0039. It is a further object of the present invention to open 
a management area for a physical block while erasing its data 
area when an erase command is executed, thereby improving 
a processing speed when a Subsequent write command is 
executed. 
0040. It is a still further object of the present invention to 
provide a system capable of supporting any one of two kinds 
of flash memories, such as binary/multi-valued flash memo 
ries, or a plurality of flash memories. 
0041. In order to accomplish the aforementioned and other 
objects, according to the present invention, there is provided 
a method for controlling a memory system, which uses the 
terminals of a connector sequentially connected to the termi 
nals of a memory card (a storage medium), which is disclosed 
in Japanese Patent Laid-Open Nos. 8-90969 and 8-2025.09. 
0042. According to a first aspect of the present invention, 
there is provided a method for controlling a memory system 
using a storage medium, which is inserted into an electronic 
apparatus via a connector to add a memory function thereto, 
said storage medium having ground terminals, power Supply 
terminals, control terminals and data input/output terminals, 
said connector having a function of being sequentially con 
nected to each of said terminals, wherein when said storage 
medium is inserted into said connector, said ground terminals 
and control terminals of said storage medium are connected 
to corresponding terminals of said connector before said 
power Supply terminals and data input/output terminals of 
said storage medium are connected to corresponding termi 
nals of said connector. 
0043. According to a second aspect of the present inven 

tion, there is which is inserted into an electronic apparatus via 
a connector to add a memory-function thereto, said storage 
medium having ground terminals, power Supply terminals, 
control terminals and data input/output terminals, said con 
nector having a function of being sequentially disconnected 
from each of said terminals wherein when said storage 
medium is ejected from said connector, said power Supply 
terminals and data input/output terminals of said storage 
medium are disconnected from corresponding terminals of 
said connector before said ground terminals and control ter 
minals of said storage medium are disconnected from corre 
sponding terminals of said connector. 
0044 According to a third aspect of the present invention, 
there is provided a method for controlling a memory system 
using a storage medium, which is inserted into an electronic 
apparatus via a connector to add a memory function thereto, 
said storage medium having ground terminals, power Supply 
terminals, a first control terminal, a second control terminal 
and data input/output terminals, said connector having a func 
tion of being sequentially connected to each of said terminals, 
wherein when said storage medium is inserted into said con 
nector, said ground terminals and first control terminals of 
said storage medium are connected to corresponding termi 
nals of said connector before said power Supply terminals and 
data input/output terminal of said storage medium are con 
nected to corresponding terminals of said connector, and said 
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second control terminal being connected to a corresponding 
terminal of said connector before said data input/output ter 
minals are connected to a corresponding terminal of said 
COnnectOr. 

0045. According to a fourth aspect of the present inven 
tion, there is provided a method for controlling a memory 
system using a storage medium, which is inserted into an 
electronic apparatus via a connector to add a memory func 
tion thereto, said storage medium having ground terminals, a 
power Supply terminals, a first control terminal, a second 
control terminal and data input/output terminals, said connec 
tor having a function of being sequentially connected to each 
of said terminals, wherein when said storage medium is 
ejected from said connector, said data input/output terminals 
are disconnected from corresponding terminals of said con 
nector before said second control terminal is disconnected 
from a corresponding terminal of said connector, and said 
power Supply terminals and data input/output terminals of 
said storage medium being disconnected from corresponding 
terminals of said connector before said ground terminals and 
first control terminal of said storage medium are disconnected 
from corresponding terminals of said connector. 
0046 According to a fifth aspect of the present invention, 
there is provided a method for controlling a memory system 
having a storage medium, which is inserted into an electronic 
apparatus via a connector to add a memory function thereto, 
said storage medium having ground terminals, power Supply 
terminals, first control terminal, a second control terminal, 
data input/output terminals and an insertion/ejection detect 
ing terminal, said connector having a function of being 
sequentially connected to each of said terminals, wherein 
when said storage medium is inserted into said connector, 
said ground terminals and first control terminals of said stor 
age medium are connected to corresponding terminals of said 
connector before said power Supply terminals and data input/ 
output terminals of said storage medium are connected to 
corresponding terminals of said connector, said second con 
trol terminal of said storage medium being connected to a 
corresponding terminal of said connector before said data 
input/output terminals of said storage medium are connected 
to corresponding terminals of said connector, and said inser 
tion/ejection detecting terminal being connected to a corre 
sponding terminal of said connector after all of said terminals 
of said storage medium are inserted. 
0047 According to a sixth aspect of the present invention, 
there is provided a method for controlling a memory system 
having a storage medium which is inserted into an electronic 
apparatus via a connector to add a memory function thereto, 
said storage medium having ground terminals, power Supply 
terminals, a first control terminal, a second control terminal, 
data input/output terminals and an insertion/ejection detect 
ing terminal, said connector having a function of being 
sequentially connected to each of said terminals, wherein 
when said storage medium is ejected from said connector, 
said insertion/ejection detecting terminal is disconnected 
from a corresponding terminal of said connector before said 
data input/output terminals of said storage medium are dis 
connected from corresponding terminals of said connector, 
said data input/output terminals of said storage medium being 
disconnected from corresponding terminals of said connector 
before said power Supply terminals and second control termi 
nal of said storage medium are disconnected from corre 
sponding terminals of said connector, and said power Supply 
terminals of said storage medium being disconnected from 
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corresponding terminals of said connector before said ground 
terminals and first control terminal of said storage medium 
are disconnected from corresponding terminals of said con 
nectOr. 

0048. According to a seventh aspect of the present inven 
tion, there is provided a method for controlling a memory 
system which includes: 
logical blocks managed by the system; physical blocks for 
storing therein data corresponding to said logical blocks, said 
physical blocks comprising a plurality of memory cells; 
redundant divisions included in a corresponding said physical 
blocks for storing therein addresses of corresponding said 
logical blocks; and physical block areas formed by at least 
two of said physical blocks, wherein a logical address/physi 
cal address translation table is prepared for managing corre 
sponding relationships between said logical blocks and said 
physical blocks. 
0049 According to an eighth aspect of the present inven 

tion, there is provided a method for controlling a memory 
system, which is a semiconductor memory system for storing 
a file managed according to predetermined units, in a storage 
area divided into second predetermined units. 
0050. According to a ninth aspect of the present invention, 
there is provided a method for controlling a memory system 
which includes: 
files managed by the system; data areas for storing therein the 
contents of said files; and management areas for storing 
therein a corresponding relationships between said files and 
said data areas, wherein when said file is erased, it is marked 
that said data areas corresponding to said management areas 
are empty area, to erase said corresponding data areas. 
0051. According to a tenth aspect of the present invention, 
there is provided a method for controlling a memory system 
which includes: 
files managed by the system; data areas for storing therein the 
contents of said files; and management areas for storing 
therein a corresponding relationships between said files and 
said data areas, wherein when said file is erased, it is marked 
that said data areas corresponding to said management areas 
are empty area, and the contents of said management areas are 
detected, on the basis of signals inputted to said memory 
system, to erase said data areas. 
0052 According to an eleventh aspect of the present 
invention, there is provided a method for controlling a non 
Volatile semiconductor memory system, which comprises: 
dividing a cell array into a plurality of physical blocks; storing 
each information corresponding to relationship between said 
physical block and logical block which is managed by said 
system, in each said physical block; and in order to form a 
table for managing corresponding relationships between said 
logical blocks and said physical blocks, in a random access 
memory in said system, sequentially preparing required cor 
responding relationships of corresponding relationships 
between said logical blocks and said physical blocks, in said 
random access memory in said system in accordance with 
accesses from a host. 
0053 According to a twelfth aspect of the present inven 

tion, there is provided a method for controlling a non-volatile 
semiconductor memory system which comprises: 
0054 dividing a cell array of non-volatile semiconductor 
memory cells into a plurality of physical blocks; storing each 
information corresponding to relationship between said 
physical block and logical blockaddress in each said physical 
block, which logical blocks are managed by said system, in 
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order to form an address translation table for managing cor 
responding relationships between said physical blocks and 
said logical block addresses, in a random access memory in 
said memory system, forming a plurality of areas, each area 
being formed by an aggregate of at least one of said plurality 
of physical blocks, controlling said system so that data in 
predetermined address of said logical block are stored in said 
predetermined area, forming an address translation table cor 
responding to said predetermined area in which data in said 
predetermined address of said logical block are stored, if 
necessary, when said non-volatile semiconductor memory is 
accessed. 
0055 According to a thirteenth aspect of the present 
invention, there is provided a method for controlling a non 
Volatile semiconductor memory system which comprises: 
0056 dividing a cell array of non-volatile memory cells 
into a plurality of physical blocks; storing each information 
corresponding to relationship between said physical block 
and logical block in a storage region of each of said physical 
blocks, which logical blocks are managed by said system; and 
forming a table for managing a corresponding relationship 
between said logical blocks and said physical blocks of a flash 
memory. In a random access memory of said memory system, 
said method further comprising: 
0057 ensuring an area formed by one or a plurality of 
physical blocks, on a cell array of said flash memory; in every 
memory access time, searching said object area of physical 
blocks, forming said table for managing said corresponding 
relationship between said logical blocks and said physical 
blocks, on said random access memory of said system, allow 
ing to select physical blocks corresponding to said logical 
blocks by using said table. 
0.058 According to a further aspect of the present inven 
tion, there is provided a method for controlling a non-volatile 
semiconductor memory system, which further comprises: 
0059 providing a function of selectively replacing defec 
tive physical blocks including defective cells with redundant 
physical blocks; and 
0060 managing said functions, for said each area, so that 
the number of defective physical blocks is less than or equal 
to a predetermined number. 
0061 According to a fifteenth further aspect of the present 
invention, there is provided a method for controlling a non 
Volatile semiconductor memory system, which allows any 
one of various memory units to be detachably mounted in a 
body of said memory system, said method comprising select 
ing a corresponding one of various error correcting means of 
said body in accordance with said one of various memory 
units mounted in said body, to carry out error correction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0062. The present invention will be understood more fully 
from the detailed description given herebelow and from the 
accompanying drawings of the preferred embodiments of the 
invention. However, the drawings are not intended to imply 
limitation of the invention to a specific embodiment, but are 
for explanation and understanding only. 
0063. In the drawings: 
0064 FIG. 1 is an outside drawing of a memory card; 
0065 FIG. 2 is a table showing a physical block construc 
tion of a flash memory; 
0.066 FIG. 3 is a table showing data in a personal com 
puter; 
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0067 FIG. 4 is a table showing a method for storing data in 
a flash memory; 
0068 FIG. 5 is a table showing a physical block construc 
tion of a flash memory; 
0069 FIG. 6 is a table showing a physical block construc 
tion of a flash memory; 
0070 FIG. 7 is a table showing a method for storing data in 
a flash memory; 
0071 FIG. 8 is a conventional logical/physical block 
translation table; 
0072 FIG. 9 is a logical address/physical address transla 
tion table in a conventional memory system; 
0073 FIG. 10 is a logical address/physical address trans 
lation table in a 64-Mbit NAND-type flash memory system; 
0074 FIG. 11 is a table showing a data configuration of a 
block address of a flash memory; 
0075 FIG. 12 is a table showing parameters in a conven 
tional DOS format; 
0076 FIG. 13 is a chart showing a conventional rewrite 
Sequence; 
0077 FIG. 14 is a chart showing a conventional rewrite 
Sequence; 
0078 FIG. 15 is a chart showing a conventional rewrite 
Sequence; 
007.9 FIG. 16 is a table showing a conventional relation 
ship between a management area and a data area when am 
erase command is executed; 
0080 FIG. 17 shows an example of how single-bit per cell 
data are stored in a flash memory; 
0081 FIG. 18 shows an example of how multi-bit per cell 
data are stored in a flash memory; 
0082 FIG. 19 is a table showing a conventional system; 
0083 FIG. 20 is an outside drawing of a memory card for 
use in a memory system according to the present invention; 
0084 FIG. 21 is a table showing signal names of the 
respective terminals of the card of FIG. 20; 
0085 FIG. 22 is a main flow chart of a memory system 
using a method for controlling a memory system according to 
the present invention; 
I0086 FIGS. 23(a) and 23(b) area schematic view showing 
the relationship between a power Supply Voltage and an 
appearance of a memory card; 
0087 FIGS. 24(a) and 24(b) area schematic view showing 
a method for electrically detecting a power Supply Voltage of 
a memory card; 
I0088 FIG. 25 is an outside drawing of a 5 V dedicated 
connector, 
I0089 FIG. 26 is an outside drawing of a 3.3 V dedicated 
connector, 
0090 FIG. 27 is an outside drawing of a 5 V/3.3 V dedi 
cated connector; 
0091 FIG. 28 is a schematic view showing a method for 
detecting the insertion/ejection of a memory card; 
0092 FIG. 29 is a schematic view showing a method for 
detecting the insertion/ejection of a memory card when the 
memory card corresponds to a PC card adapter; 
0093 FIG.30 is a table showing an ECC data construction 
in a memory system according to the present invention; 
0094 FIG.31 is a view showing conditions for calculating 
an ECC code in a memory system according to the present 
invention; 
0095 FIG. 32 is a control flow chart of a memory system 
according to the present invention when a power Supply is 
turned on: 
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0096 FIG. 33 is a flow chart for preparing a logical 
address/physical address translation table in a memory sys 
tem according to the present invention; 
0097 FIG. 34 is a logical address/physical address trans 
lation table in a memory system according to the present 
invention; 
0.098 FIG. 35 is a flow chart of a memory system accord 
ing to the present invention when read-out is carried out; 
0099 FIG. 36 is a flow chart of a memory system accord 
ing to the present invention writing is carried out; 
0100 FIG. 37 is a view showing parameters of a DOS 
format according to the present invention; 
0101 FIG. 38 is a chart showing a rewrite sequence 
according to the present invention; 
0102 FIG. 39 is a chart showing a rewrite sequence 
according to the present invention; 
0103 FIG. 40 is a chart showing a rewrite sequence 
according to the present invention; 
0104 FIG. 41 is a table showing the relationship between 
a management area and a data area according to the present 
invention when an erase command is executed; 
0105 FIGS. 42(a) and 42(b) are a table of an example of a 
logical block/physical block translation table in a preferred 
embodiment of the present invention; 
0106 FIG. 43 is a flow chart of an example of a method for 
preparing a logic block/physical block translation table in this 
preferred embodiment; 
0107 FIG. 44 is a logical/physical block translation table 
in the preferred embodiment; 
0.108 FIG. 45 is a table showing a method for expressing 
physical block addresses in the preferred embodiment; 
0109 FIG. 46 is a table for explaining a conventional 
embodiment when a defective block is replaced with a redun 
dant block; 
0110 FIG. 47 is a table for explaining a conventional 
example of a replacement of a defective block with a redun 
dant block; 
0111 FIG. 48 is a table for explaining a preferred embodi 
ment when a defective block is replaced with a redundant 
block in view of a Zone division control as a premise; 
0112 FIG. 49 is a schematic view of a PC card adapter 
according to the present invention; 
0113 FIG.50 is a flow chart when a flash memory card is 
inserted into a PC card adapter; 
0114 FIG. 51 is a table showing parameters of another 
preferred embodiment of a DOS format of a flash memory 
according to the present invention; and 
0115 FIG. 52 is a table showing a method for using an 
ECC code area. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0116 Referring now to the accompanying drawings, the 
preferred embodiments of a memory system control method 
according to the present invention will be described below. 
0117 FIG. 20 shows a flash memory card for use in a 
memory system according to the present invention, and FIG. 
21 shows signal names of the respective pins of a flat elec 
trode of the memory card. 
0118 FIG. 22 shows a main control flow for use in the 
flash memory card. The operations of the respective steps in 
this flow will be described below. 
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0119 First, an insertion detecting step A will be described 
below. 

0120. As described in the description of the prior art, the 
start of processing of a memory card assumes that the 
memory card is normally inserted into a connector. There is a 
possibility that physical or data destruction may be caused if 
the system accesses the memory card when the memory card 
is incompletely inserted. Therefore, in the control flow for the 
memory system according to the present invention, there is 
provided means for detecting whether a memory card is nor 
mally inserted. This means may be structural or electrical. 
0121 For example, a detecting switch may be provided in 
the connector at a position (e.g., the innermost part of the 
connector) so that the detecting Switch can transmit a detec 
tion signal to the system after the memory card is held at a 
normal contact position. 
0122 Alternatively, there may be provided a system 
mechanism for ensuring that the memory card is held at a 
normal position, not for detecting insertion. For example, a 
lid may be provided in an inlet for the memory card so that the 
lid pushes the memory card to a home position when the lid is 
closed. 

0123. In addition, means for electrically detecting the 
insertion of the memory cart may be provided. 
0.124. A power supply voltage detecting step B will be 
described in detail below. 

0.125. The memory cards include a product having a power 
Supply Voltage of 5 V and a product having a power Supply 
voltage of 3.3V. If a voltage of 5V is applied to a memory card 
operated by a power Supply Voltage of 3.3 V, there is a possi 
bility that voltage destruction and so forth may be caused. In 
order to avoid this, the system is designed to detect a power 
Supply Voltage for a memory card. Methods for detecting the 
power Supply Voltage may include a method for determining 
the power Supply Voltage based on the appearance of the 
memory card, and a method for electrically determining the 
power Supply Voltage. 
0126 FIGS. 23(a) and 23(b) show an example of a method 
for determining a power Supply Voltage for a memory card 
based on the appearance of the memory card. The 5V product 
has a cutout on the left side of the upper end thereofas shown 
in FIG. 23(a), and the 3.3 V product has a cutout on the right 
side of the upper end thereofas shown in FIG. 23(b). Thus, it 
is possible to easily visually determine the power Supply 
Voltage for the memory card. 
0127 FIGS. 24(a) and 24(b) show an example of a method 
for electrically detecting a power Supply Voltage for a 
memory card. In this case, a number 17 pin is used for detect 
ing the power Supply Voltage. For example, in the 5V product, 
the number 17 pin is electrically on the floating condition as 
shown in FIG. 24(a), and in the 3.3 V product, the number 17 
pin is short-circuited to a VCC line on the surface of the 
memory card. 
0128. On the system side, the number 17 pin is pulled 
down to a VSS via a resistor. On the system side, a voltage of 
3.3 V is supplied to a number 12 pin and a number 22 pin as 
aVCC. At this stage, a voltage of 5V is not applied to a power 
supply voltage terminal. The system monitors the level of the 
number 17 pin. When the level of the number 17 pin is a “L” 
level, the system determines that the memory card is the 5 V 
product, and when the level of the number 17 pin is a “H” 
level, the system determines that the memory card is the 3.3 V 
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product. In accordance with the determined results, a normal 
power Supply Voltage is applied to the power Supply Voltage 
terminal. 
I0129. The electrical detection may be omitted by the 
improvement of a connector. FIG. 25 shows an example of a 
dedicated system for the 5 V product. The 5 V dedicated 
system may use a connector with a cutout detecting mecha 
nism so as to prevent the 3.3 V product from being inserted. In 
this case, it is also possible to prevent the memory card 
serving as the 5 V product from being inserted upside down. 
Although the 3.3 V product can be inserted upside down, it is 
possible to prevent the 3.3 V product from electrically con 
tacting the system. Although FIG.25 is simplified in order to 
facilitate better understanding thereof, the following consid 
eration is given. In the case of a system wherein a Supply 
Voltage of 5 V is always Supplied to a connector, a misinser 
tion preventing mechanism utilizing the cutout must function 
before the terminals of the memory card contact the terminals 
of the connector. For example, the misinsertion preventing 
mechanism may be positioned in the vicinity of the inlet of the 
connector So as to prevent the memory card from electrically 
contacting the system when misinsertion is carried out. 
I0130 FIG. 26 shows an example of a 3.3 V dedicated 
system. The 3.3 V dedicated system uses a connector with a 
cutout detecting mechanism So as to prevent the 5 V product 
from being inserted. In this case, it is also possible to prevent 
the 3.3 V product from being inserted upside down. Although 
the 5V product can be inserted upside down, it is possible to 
prevent the 5V product from electrically contacting the sys 
tem. 

I0131 FIG. 27 shows an example of a 5 V/3.3 V dual 
purpose system. In the case of the dual purpose system, either 
of the 5V and 3.3 V products may be inserted into the system. 
Therefore, this system is designed to prevent a power Supply 
of 5 V from being applied to the 3.3 V product. That is, a 
power supply voltage of 5 V may not be outputted when a 3.3 
V memory card is inserted. The supply voltage of 5V is not 
applied to the device until the power Supply Voltage is elec 
trically detected to verify that the inserted memory card is the 
5 V product. 
0.132. A capacity detecting step C will be described below. 
I0133. There are various flash memories having different 
memory capacities and interface specifications. When a 
memory cardis inserted into the system, a maker code, device 
code or the like of the device is determined to inhibit new 
access when an unsupported code is determined. In order to 
read the maker code, device code or the like, a normal power 
Supply Voltage is inputted. 
I0134. A physical format checking step D will be described 
below. 
0.135 The memory card has a physical format for storing 
data. When a memory card is inserted into the system, the 
physical format thereof is checked. If the memory card has an 
unsupported format, it is rejected without altering data. If the 
system executes a physical format again when an unknown 
physical format product is inserted, there is a risk that the 
processing for innate and acquired defective blocks of the 
flash memory may be incomplete, so care should be taken. 
For example, a 16-Mbit NAND-type flash memory is divided 
into 512 physical blocks. In the top block thereof a physical 
format, an attribute information of the card and so forth are 
written. Since the remaining blocks are used as data areas, it 
may be determined whether a supportable physical format is 
provided by examining data of the top block. 
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0136. A logical format step E is carried out to allow the 
memory card to be accessed as a device on the DOS. It is also 
required to check whether the logical format of the memory 
card is supported. If the cluster delimiter of the DOS is coin 
cident with the delimiter of the physical block of the NAND 
flash memory, it is possible to carry out a higher speed opera 
tion. 
0.137. At step F, the respective operations indicate the 
memory access operations of the system, and include read 
out, write and erase operations. 
0.138. At an ejection detecting step G, ejection is detected 
in a manner similar to the above described insertion detection. 
When ejection is detected, the operation of the memory sys 
tem ends. 
0139 For the above described control flow for the memory 
card, methods for electrically detecting the insertion/ejection 
of a memory card are disclosed in Japanese Patent Laid-Open 
Nos. 8-90969 and 8-202509. A method for controlling a 
memory system using connector terminals sequentially con 
nected to the terminals of a memory card (a storage medium) 
will be described below. 
0140. Referring to FIG. 28, a method for detecting the 
insertion/ejection of a memory card in the memory system 
using the connector will be described below. 
0141. A number 1 pin terminal and number 10 pin termi 
nal of the connector are connected to a VSS, and a number 11 
pin terminal of the connector is pulled up to a VCC level. 
When the number 11 pin terminal of the memory card does 
not contact a connector terminal, the potential level of the 
connector terminal is held at a “H” level by means of a pull-up 
resistor. When the number 11 pin of the memory card contacts 
the connector terminal, the number 11 pin is connected to 
VSS via the number 1 pin and number 10 pin, so that the 
potential level is changed to a "L' level. Therefore, it is 
possible to electrically detect the insertion of the memory 
card on the basis of the transition of the potential of the 
connector terminal of the number 11 pinto the “L' level, and 
the ejection thereof on the basis of the transition from the “L” 
level to the “H” level. In order to electrically detect the inser 
tion by means of the number 11 pin, it is required to allow 
terminals other than the number 11 pin to contact the termi 
nals of the connector if the number 11 pin contacts the con 
nector terminal. The value of the pull-up resistor may be 
adjusted so as to meet the required specifications of the sys 
tem 

0142. In the above described memory system using the 
connector, a control method during the insertion/ejection of 
the memory card will be described in detail below. In this 
preferred embodiment, as a practical example, a hot-line 
insertion/ejection will be described. The term “hot-line inser 
tion/ejection” means the insertion/ejection of a memory card 
while a power Supply Voltage is applied to a connector. In 
order to prevent malfunction and electrical destruction of the 
memory, the following care should be taken. 
0143. If control signals (CE, /WE, CLE, etc.) and an I/O 
pin are undefined while a power Supply Voltage is Supplied, 
there is a possibility that an unintended write or erase com 
mand or the like may be received. In addition, if/CE="Land 
/RE=“L” while a power supply voltage is supplied, the device 
condition is a data output condition. At this time, if the system 
side condition is also a data output condition, there is a pos 
sibility that collision occurs on a data bus, having an undes 
ired influence on the device. Generally, in a CMOS device, if 
a potential higher than the power Supply Voltage is applied to 
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an I/O pin, there is a possibility that current flows into the 
device to cause the latch up and so forth. An example of a 
method for avoiding the above described matters is described 
below. For example, the contact and removal sequences for 
connector terminals are provided, and the contact and 
removal are sequentially carried out, so that it is possible to 
achieve the hot-line insertion/ejection. For example, the 
undermentioned four-stage sequence is suitable for use in a 
PC card adapter or the like since there is a little limit to the 
system side. The contact sequence for the connector and the 
limitations on the system side are as follows. 

TABLE 1 

Connector Contact Sequence 

Contact Contact System Side 
Sequence Pin Setting Condition 

First Stage VSS(1,10), CLE, ALE, WP When Not Accessing 
Second Stage VCC, CE, RE, WE Memory, Each Control 
Third Stage Pin at First, Second, Third Signal (CE, WE, RE, 

Stages or More 
11 Pin 

CLE, ALE, etc.) 
Should Be Held On 
Inactive Stage 

Fourth Stage 

0144. In this case, at the first stage, the contact with a VCC 
terminal is made to establish the ground level of the chip, and 
the level of a CLE terminal is fixed to a “L” level (an inactive 
state) so as to avoid the problem that an erroneous command 
is input with noise and so forth in a subsequent sequence that 
erroneously erases the device. At the second stage, the /OE 
terminal is fixed to the “H” level (an inactive state) so that the 
state of the output pin of the device is a high impedance state, 
thereby preventing the collision of data on the bus regardless 
of the bus control state on the system side. At the third stage, 
the problem that current flows into the output pin from the bus 
line is avoided since the VCC reaches a predetermined level at 
the second stage. At the fourth stage, the number 11 pin finally 
contacts the connector terminal. As described above, the 
number 11 pin serves as an insertion/ejection detecting ter 
minal. 

0145. In addition to the hot-line insertion/ejection in the 
four-stage sequence, a hot-line insertion/ejection in a two 
stage sequence may be used. In this case, the contact sequence 
for the connector and the limitations on the system side are as 
follows. 

TABLE 2 

Connector Contact Sequence 

Contact Contact System Side 
Sequence Pin Setting Condition 

First Stage VSS(1,10), CLE, ALE, WP When Not Accessing 
Second Stage Pin other than Pin Memory, Each Control 

Contacting At First Signal (CE, WE, RE, 
Stage CLE, ALE, etc.) Should 

Be Held On Inactive 
Stage I/O Pin Should Be 
Held in Hi-Z State 

0146 In this case, at the first stage, the contact with the 
VCC terminal is made to establish the ground level of a chip, 
and the level of the CLE terminal is fixed to the “L” level (the 
inactive state) so as to avoid the problem that an erroneous 
command is input with noise and so forth in a Subsequent 



US 2010/0023680 A1 

sequence to erroneously erase the device. At the second stage, 
the VCC, /CE, I/O pins and so forth do not completely simul 
taneously contact the connector terminals, and any one of 
unintended contacts may occur at the contact timing. How 
ever, if the I/O bus is held in the high impedance state on the 
system side, it is possible to avoid the collision of data and the 
flow of current into the pin on the bus. 
0147 The connector for the four-stage contact sequence 
may also be applied to a PC card type adapter. A typical PC 
card has two pins, -CD 1 and -CD2 pins, which are defined 
as card detecting pins, and the insertion/ejection of the PC 
card is typically detected on the system side while both pins 
are pulled up. As a signal generating method for the -CD 1 
and -CD2 pins in the PC card adapter, an example of a 
method using the 11 pin of the memory card is shown in FIG. 
29. In this case, a standard sequence for a personal computer 
will be described below. When only a PC card adapter is 
inserted into a personal computer, the personal computer 
determines that no card is inserted. When a memory card is 
inserted into the personal computer, the VSS (1, 10 pins) first 
contacts a four-stage contact sequence connector. At this 
stage, GND level is supplied from the personal computer. 
After sequential connection proceeds and all the pins are 
connected, the 11 pin is finally connected. At this stage, the 
levels of the -CD 1 and -CD2 are reduced to the “L' level, 
and the personal computer side recognizes that the card is 
inserted, so that the initializing processing is started and a 
power Supply is turned on the personal computer side. 
0148. The processing performed when a memory card is 
ejected while accessing the memory card will be described. 
Since this action should be basically an inhibit action, it is 
naturally conceived that means, such as an access lamp, for 
informing the user that the personal computer is accessing the 
memory card is provided. However, if the memory card is 
erroneously ejected during erase or write operation, there is a 
possibility that data other than those of an accessed block may 
be corrupted. For that reason, the following sequence is car 
ried out to reduce the possibility that data other than those of 
a selected block may be corrupted. An example of a connector 
of a four-stage insertion/ejection sequence will be described 
below. 
0149 When a memory card is ejected, the memory card is 
removed in the reverse sequence to the above described con 
tact sequence. First, the ejection of the memory card is 
detected by means of the 11 pin. Then, a write enable signal 
/WP is enabled to reset the erase or write operation. The time 
required for reset is 1.5 seconds or less at the maximum in an 
erase mode. In order to normally carry out the reset operation, 
the power Supply Voltage must be supplied to the memory 
card, and the logic in the memory card must be normally 
operated. When the four-stage removal sequence is used, it is 
ideal that the reset operation is completed before the VCC pin 
is removed and that the reset operation is completed before 
the I/O pin and so forth are removed at the third stage. 
0150. In addition, the second-stage removal sequence can 
be achieved by removing the pins in the reverse sequence to 
the above described two-stage insertion sequence. 
0151. Moreover, a three-stage contact/removal sequence 
for simultaneously carrying out the third and fourth stages of 
the four-stage contact/removal sequence is effective in data 
protection during the hot-line insertion/ejection. 
0152. As described above, according to the memory sys 
tem control method of the present invention, it is possible to 
improve the stability of operation during the insertion/ejec 
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tion of the memory card when the insertion/ejection of the 
memory card is detected, and it is possible to protect data 
during the hot-line insertion/ejection. 
0153. The second preferred embodiment of the present 
invention will be described in detail below. 
0154) In this preferred embodiment, there is provided a 
flash memory card, which has a reduced capacity of a RAM 
area necessary for a logical address/physical address transla 
tion table. 
0.155. First, the structure of a physical block and the rela 
tionship with a logical block in a memory system according to 
the present invention will be described below. 
0156 The structure of a physical block and the data con 
struction in the physical block in a memory system according 
to the present invention are the same as those described in the 
description of the prior art, and shown in FIGS. 2 and 4. 
Referring to FIG.4, the meanings of the respective bytes in a 
physical block in a memory system according to the present 
invention will be described. 
0157 Data Area-1 stores the data of the first half 0 to 255 
bytes of the data of 512. Data Area-2 stores the data of the 
second half 256 to 511 bytes of the data of 512 bytes. The data 
of a User Data Area are open to a user, and the use thereof is 
entrusted to the user. A Data Status Area indicates whether 
data are normal. Although an “FFh is usually set, a “00h' is 
set when abnormal data are written. A Block Status Area 
indicates whether a block is good or defective. 
0158. Although the “FFh” is usually set, the “00h' (an 
initial defective block) or an “FOh' (an acquired defective 
block) is set in the case of a defective block. When a block has 
“O’s of two bits or more, it is determined that the block is a 
defective block. Furthermore, the same value for all the data 
is written in the same block. A Block Address Area-1 indi 
cates a logical address information of a block. Furthermore, 
since 8 sectors forming one logical block correspond to one of 
512 physical blocks, the same value for all the data is written 
in the same block. Similarly, in a Block Address-2, the same 
contents as the data of the Block Address Area-1 are written. 
An ECC Area-1 is a 3-byte ECC code of even page data (256 
bytes). An ECC Area-2 is a 3-byte ECC code of odd page data 
(256 bytes). 
0159. The ECC will be described below. In this preferred 
embodiment, an ECC code is generated for every data page of 
256 bytes (2048 bits). ECC data of 22 bits are used for 256 
bytes so as to have a correction function of 1 bit. FIG. 30 
shows the arrangement of 256 bytes of data. 
(0160 That is, bit 0 of the input at the first byte is the first bit 
(address: 00000000000) of 2048 bits, and bit 7 of the input at 
the 255th byte is the 2048th bit (address: 11111111111) of 
2048 bits. 
0.161 The ECC code (line parity (LP) and column parity 
(CP)) is calculated as an odd parity of 1024 bits meeting the 
conditions shown in FIG. 31. 
0162 Column parities CP0 through CP5 are updated each 
time data of 1 byte (8bits) are inputted. When the ECC code 
is generated by Software, there may be provided a method, 
which previously has the calculated results of column parities 
for an input of 1 byte (256 ways) on an ROM in the system. By 
this method, it is not required to carry out calculation every 
bit, so that it is possible to considerably reduce the time 
required for calculation. Alternatively, there may be provided 
a method for deriving the calculated results of column parities 
for an input of 1 byte (256 ways) at one time when a power 
supply is turned on, to hold the calculated results on a RAM. 
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In comparison with the former method, it is required to pro 
vide the RAM area although it is not required to provide a 
ROM. 
0163 FIG. 32 is a control flow chart for the second pre 
ferred embodiment of a flash memory card according to the 
present invention when a power Supply is turned on. This 
control flow will be described below. 
0164 (Step S1) A power supply voltage is detected in 
response to the insertion of the memory card into the connec 
tOr. 

0.165 (StepS2) An ID code of the memory card is read out, 
and the storage capacity is read. 
0166 (Step S3) If an ID code that is not supported by the 
system is read out, it is rejected. 
0167 (Step S4) The physical format is checked. The infor 
mation on the top block of the physical address is read. 
0168 (Step S5) If a physical format that is not supported 
by the system is designated, it is rejected. 
0169 (Step S6) A logical address/physical address trans 
lation table is prepared, and an erased area for write in the next 
write operation is selected. 
0170 FIG. 33 shows a flow chart for preparing a logical 
address/physical address translation table, which is shown at 
the aforementioned step S6 and which is prepared when a 
power Supply is turned on. 
0171 (Step S1) A RAM area for storing therein a logical 
address/physical address translation table is reset. 
0172 (Step S2) A table area for storing therein an erased 
block used for the next data writing is reset. 
(0173 (Step S3) Search is started from physical block 1. 
0.174 (Step S4) A redundant division of the block is read 
Out. 

(0175 (Step S5) On the basis of data in a predetermined 
area, it is determined whether the block is a normal block. 
When the block is a defective block, the subsequent process 
ing is not required, and the search for the next block is carried 
Out. 

0176 (Step S6). It is determined whether the area is an 
erased area. 

(0177 (Step S7) If it is an erased block, it is stored in the 
table as a proposed block used when the next write is carried 
Out. 

0.178 (Step S8) If it is not the erased area, a logical address 
information area is extracted. At this time, a parity check is 
carried out to check validity. 
(0179 (Step S9). On the basis of the above contents, a 
logical address/physical address translation table is prepared. 
0180 (Step S10) Physical block number is counted up. 
0181 (Step S11) After 512 blocks are searched, the rou 
tine ends. 
0182 FIG. 34 shows a logical address/physical address 
translation table prepared according to the aforementioned 
flow. The term “physical block area' shown in FIG.34 means 
an aggregate of two continuous physical blocks. For example, 
physical block area 0 indicates physical block 0 and physical 
block 1. In this table, one physical block area is allocated to 
one logical block. For example, when physical block area 5 is 
allocated to logical block 0, actual data of logical block 0 are 
stored in physical block 10 or 11. Therefore, when access is 
actually carried out, it is required to search for a data area 
indicating the relationship with the logical addresses of the 
redundant divisions of the physical blocks 10 and 11 to deter 
mine which actually stores data of the logical block 0. How 
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ever, since it is enough to read only a very limited area, there 
is little influence on the performance of memory access. 
0183 At this time, 256 (512/2) physical block areas exist 
as a whole and can be described by 8-bit address data. If the 
table is formed so that an address offset directly indicates a 
physical block for convenience of the software, it is required 
to provide 1 byte for one block, i.e., a RAM area of 0.5 KB in 
total. For example, the address of a physical block area Stor 
ing therein the information on physical block 5 is stored in the 
fifth byte offset from the top of the table. 
(0.184 The 0.5 KB RAM capacity is a half of 1 KB RAM 
capacity conventionally required. Usually, a general purpose 
CPU has a RAM area of about 1 KB. According to this 
preferred embodiment, it is possible to reduce the RAM area 
by 0.5 KB to obtain a great advantage. 
0185. That is, it is possible to form the system by using an 
empty area of 0.5 KB without the need of an external RAM 
increasing costs, so that it is possible to reduce costs. 
0186 The present invention should not be limited to the 
above described preferred embodiment, but four physical 
blocks may be defined as a physical block area, or a larger 
number of blocks may be Supposed. 
0187 FIG. 35 is an operation flow chart of a memory card 
in this preferred embodiment when read-out is carried out. 
This flow will be described below. 
0188 (Step S1) The top sector address for carrying out 
read-out and the number of transfer sectors are received from 
the host. 

0189 (Step S2) It is verified whether the read-out range is 
a valid range. 
0.190 (Step S3) The sector is converted to a logical block. 
Since one block comprises 8 sectors in the case of a 16-Mbit 
product, one block is divided by 8. 
0191 (Step S4) A physical block area, in which the corre 
sponding logical block exists, is obtained by referring to a 
logical address/physical address translation table. 
0.192 (Step S5) The logical address information areas of 
the physical blocks in the block area are examined, and it is 
determined which physical block stores therein data of the 
designated logical block. 
(0193 (Step S6) The data of one sector is read out of the 
identified physical block. For example, when the sector num 
ber is 0, the data of the top 2 pages of the physical block are 
read, and when the sector number is 7, the data of the end 2 
pages of the physical block are read. In one physical block, 
the data of 8 sectors are arranged in sequence. 
0194 (Step S7) Error check for the read-out data is carried 
out, and the presence of an error is checked. 
(0195 (Step S8) When an erroris detected, it is determined 
whether the data can be corrected. 

(0196) (Step S9). When an error is detected and when the 
data can be corrected, the data is corrected. 
(0197) (Step S10) After the number of sectors required by 
the host are read out, the routine ends. 
(0198 (Step S11) It is determined whether the next read 
sector exceeds the boundary between physical blocks. For 
example, when the sector is transferred from sector 7 to sector 
8, data exist in different physical blocks, so that the system 
refers to the logical address/physical address translation table 
again. 
(0199 (Step S12) When the read-out is continued in the 
same block, pages to be read out are counted up. 
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(0200 (Step S13) When the block to be read is moved to 
another block, the logical block is counted up, and the count 
of pages is also reset. 
0201 The write operation in this preferred embodiment 
will be described below. 
0202 Basically, the write operation is roughly divided into 
the following three processes. The case where, e.g., logical 
sector 3, is rewritten will be described. Although only sector 
3 is updated, the processing for one block is required since 
data of 8 sectors, sectors 0 to 7, exist in the same block. 
0203 First, since the data of logical sectors 0,1 and 2 are 
not updated, the data of logical sectors 0,1 and 2 are copied on 
a physical block to be newly written from the originally stored 
physical block. 
0204 Secondly, since logical sector 3 is updated, it is not 
required to copy the original data, and the data Supplied from 
the host are written in a block to be newly written. 
0205 Thirdly, since the data of logical sectors 4 through 7 
are not updated, the data of logical sectors 4 through 7 are 
copied on a physical block to be newly written from the 
originally stored physical block. 
0206. As described above, the operations of copy/updated 
data writing/copy for one block are basically carried out. 
When a write in sectors 0 through 7 is carried out, all the data 
of one block are updated, so that the copying operation is 
clearly unnecessary. The branch of the undermentioned flow 
chart proceeds mainly while determining whether a sector to 
be written is a data update or copying operation. 
0207 FIG. 36 is an operation flow chart of a flash memory 
card in this preferred embodiment when write is carried out. 
This flow will be described below. 
0208 (Step S1) The top sector address for carrying out 
read-out and the number of transfer sectors are received from 
the host. 
0209 (Step S2) This information is converted to a logical 
block number to refer to the logical address/physical address 
translation table. An actual physical block is selected from 
two blocks of a logical block area similar to the read-out 
operation. Data to be copied are read out from the selected 
block. 
0210 (Step S3) The processing is started from the top of 
the physical block. 
0211 (Step S4) It is determined whether the copying 
operation in the first half of the block or the update of data is 
carried out. 
0212 (Step S5) When the copying operation is carried out, 
data are read out of the original block, and write is carried out 
in a new block. 
0213 (Step S6) The processing for the next sector is car 
ried out. 
0214) (Step S7) When it is determined at step S4 that an 
update of data is carried out the write is carried out on the 
basis of the updated data received from the host. 
0215 (Step S8) The processing for the next sector is car 
ried out. 
0216 (Step S9) It is checked whether write has been car 
ried out for the number of sectors required by the host. 
0217 (Step S10) If it is determined at step S9 that write has 
been carried out for the required number of sectors, it is 
determined whether the process has reached the boundary 
between blocks. If unwritten areas remain, the copying opera 
tion on the second half of the block is carried out. If the 
process has reached the boundary between blocks, it is not 
required to carry out the copying operation. 
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0218 (Step S11) Data are read from the original block to 
be written in a new block. 

0219 (Step S12) The processing for the next sector is 
carried out. 

0220 (Step S13) When it is determined at step S9 that the 
number of sectors required to be written by the host is not 
completed, it is required to carry out more writing. However, 
when the process reaches the boundary between blocks, the 
processing for the next physical block is carried out. 
0221 (Step S14) Before the processing for the next block 

is carried out or before the processing is completed, the logi 
cal address/physical address translation table is updated on 
the basis of the written results, and the physical block, in 
which the original data exist, is erased. In addition, a pro 
posed area is registered as a new write area for the next 
processing. 
0222 (Step S15) The processing for the next block is 
carried out. 

0223) As described above, according to the memory sys 
tem control method in this preferred embodiment, it is pos 
sible to considerably reduce the RAM area. In the conven 
tional memory card system, the RAM capacity required for 
the logical address/physical address translation table is large, 
and the system cannot be constructed only by the integrated 
RAM of the general purpose CPU, so that the external RAM 
must be provided. On the other hand, the memory card system 
of the present invention uses a flash memory control method, 
which can reduce the RAM capacity required for the logical 
address/physical address translation table and which can con 
trol only the integrated RAM of the general purpose CPU. 
Thus, the external RAM, which has been conventionally 
required, is not required, so that it is possible to considerably 
reduce costs. 

0224. The third preferred embodiment of the present 
invention will be described in detail below. 

0225. In this preferred embodiment, there is provided a 
flash memory card, which can carry out the write operation of 
data at a higher speed when it is used in the DOS format. 
0226 Parts (a) and (b) of FIG. 37 show DOS format 
parameters in this preferred embodiment, wherein part (a) 
shows the case of a cluster size of 4KB, and part (b) shows the 
case of a cluster size of 8 KB. When the cluster size is 4KB, 
a master boot sector is arranged in logical master 0, and a boot 
sector is arranged in logical sector 19. In addition, FATs are 
arranged in logical sectors 20 through 25, and the copies of 
the FATs are arranged in logical sectors 26 through 31. More 
over, directories are arranged in logical sectors 32 through 47. 
and file data areas are arranged in and after logical sector 48. 
When the cluster size is 8KB, a master boot sector is arranged 
in logical sector 0, and a boot sector is arranged in logical 
sector 25. In addition, FATs are arranged in logical sectors 26 
through 28, and the copies of the FATs are arranged in logical 
sectors 29 through 31. Moreover, directories are arranged in 
logical sectors 32 through 47, and file data areas are arranged 
in and after logical sector 49. Thus, in either case of cluster 
sizes of 4 KB and 8 KB, parameters are set so that the cluster 
delimiter does not straddle the boundary of physical block. 
This is achieved by adjusting a place, in which a boot sector 
is arranged, of the DOS format parameters. 
0227 First, referring to FIG. 38, an example of a write 
sequence in the case of a cluster size of 4 KB will be 
described. Since the cluster size is 4KB, a write command for 
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8 continuous sectors is issued from the OS. At this time, write 
(data update) in logical sectors 48 through 55 (cluster A) is 
carried out. 
(1) An erased new area is searched, and new data of logical 
sectors 48 through 55 are written in a new area NAND Block 
C. 
(2) The original data of logical sector 56 through 63 are 
copied on the new area NAND Block C. 
(3) The original block NAND Block B is erased. 
(4) The logical address/physical address translation table is 
updated. 
0228. Therefore, if the rewrite is carried out for 8 sectors 
when viewed from the outside, logical sectors 48 through 63, 
i.e., 16 sectors in total (16 pages), are written and the NAND 
Block B, i.e., one block, is erased within the actual device. 
0229 Referring to FIG. 39, the write sequence incluster B 
will be described below. In this case, the write (data update) in 
logical sectors 56 through 63 (cluster B) is carried out. 
(1) An erased new area is searched, and the original data of 
logical sectors 48 through 55 are copied on the new area 
NAND Block C. 
(2) New data of logical sectors 56 through 63 are written in the 
new area NAND Block C. 
(3) The original block NAND Block B is erased. 
(4) The logical address/physical address translation table is 
updated. 
0230. Therefore, if rewrite is carried out for 8 sectors when 
viewed from the outside, logical sectors 48 through 63, i.e., 16 
sectors in total (16 pages), are written and the NAND Block 
B, i.e., one block, is erased within the actual device. 
0231 Referring to FIG. 40, an example of a write 
sequence in the case of a cluster size of8 KB will be described 
below. Since the cluster size is 8 KB, a write command for 16 
continuous sectors is issued from the OS. At this time, write 
(data update) in logical sectors 48 through 55 (cluster A) is 
carried out. 
(1) An erased new area is searched, and new data of logical 
sectors 48 through 63 are written in a new area NAND Block 
C. 
(2) The original block NAND Block B is erased. 
(3) The logical address/physical address translation table is 
updated. 
0232. Therefore, if rewrite is carried out for 16 sectors 
when viewed from the outside, logical sectors 48 through 63, 
i.e., 16 sectors in total (16 pages), are written and the NAND 
Block B, i.e., one block, is erased within the actual device. 
0233 Comparing the cluster size of 4 KB with the cluster 
size of 8 KB when the same 8 KB data are written, in the case 
of the cluster size of 4KB, the processing is divided into two 
write operations, so that the write operation in 32 sectors in 
total and the erase operation from two blocks are carried out. 
On the other hand, in the case of the cluster size of 8 KB, the 
processing is concentrated on one writing, so that the write 
operation in 16 sectors in total and the erase operation from 
one block are carried out. 
0234. The rewriting speed of the conventional memory 
system shown in FIGS. 12 through 15 can be compared with 
the present strategy for the case of a cluster size of 4KB. In the 
conventional memory system, the write operation for 48 sec 
tors and the erase operation for three blocks are carried out to 
update 8 KB data. In the present memory system, the write 
operation for 32 sectors and the erase operation for two blocks 
are carried out to achieve the same result, so that the rewriting 
time can be reduced to two thirds. In the case of the cluster 
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size of 8 KB, the conventional memory system performs a 
write operation for 32 sectors and an erase operation for two 
blocks to update 8 KB data, whereas the present memory 
performs a write operation for 16 sectors and an erase opera 
tion for one block, so that the rewriting time can be reduced to 
half according to the present invention. 
0235 Thus, the cluster delimiter serving as a unit of file 
management on the DOS does not straddle the boundary 
between physical blocks of the flash memory, so that the 
rewriting speed can be increased. 
0236. In addition, in the case of a cluster size of 4 KB, the 
write operation for 32 sectors and the erase operation for two 
blocks are carried out in order to update 8 KB data, whereas 
in the case of a cluster size of 8KB, the write operation for 16 
sectors and the erase operation for one block are carried out in 
order to update 8 KB data, so that the rewriting time is 
reduced to half. That is, if the size of a cluster is the same size 
as that of a physical block, a high-speed write can be 
achieved. Also, if the size of a cluster is an integer times as 
large as the size of a physical block, the same advantage can 
be obtained. 
0237. The fourth preferred embodiment of the present 
invention will be described below. 
0238. In this preferred embodiment, there is provided a 
flash memory card, which improves the processing speed 
when a write command is executed after erase. 
0239. In the flash memory card system in this preferred 
embodiment, unlike the file erase in the ordinary DOS, a mark 
indicating that a corresponding file is invalid is put on a 
directory, and a memory area having been occupied by the 
corresponding file is not only open on a FAT (file allocation 
table), but the data division of the file body is erased on the 
flash memory. That is, when the erase of the file is com 
manded, the erase operation from the open cluster area is 
carried out. 
0240 FIG. 41 shows the relationship between a manage 
ment area and a data area when an erase command is 
executed. In FIG. 41, for example, when erase commands for 
File-1 and File 4 are executed, the File-1 and File-4 in the 
management area are open, and a delmark is stored. In addi 
tion, the areas having stored File-1 and File-4 in the data area 
are erased. 
0241 Therefore, since the cluster selected when the next 
new file write command occurs has been erased, write can be 
immediately carried out, so that the file writing speed can be 
improved. Since the erasing time is generally longer than the 
writing time in the flash memory, it is possible to remarkably 
improve the file writing speed according to the present inven 
tion. 

0242. As can be seen from the above described third pre 
ferred embodiment, the advantage of this preferred embodi 
ment is most remarkable when the cluster size is the same as 
the block size of the flash memory. When the cluster size is 
smaller than the block size of the flash memory, a part of a 
block is erased. In this case, the processing is not only com 
plicated, but there are also some cases where it is not possible 
to erase only a part of a block on the specification. If the 
cluster size is the same as the block size, the cluster can be 
open by simply erasing the block. Also if the cluster size is an 
integer times as large as the physical block size, the same 
advantage can be obtained. 
0243 The present invention can be embodied in various 
ways without departing from the principle of the invention. 
For example, in this preferred embodiment, while the erase 
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operation from the corresponding cluster in the data area has 
been executed when the file is erased, the execution timing for 
erase operation should not be limited thereto. For example, 
the erase operation from all the clusters may be executed 
when the format operation is executed. The memory card may 
be shipped after erasing the cluster in the data area. When a 
memory card is shipped, a shipping test for the memory card 
is generally carried out. If directories and FATs are rewritten 
when this test is completed, it is not only possible to obtain no 
file state, but it is also possible to achieve a high-speed file 
writing without the need of end user's correction when the 
memory card is delivered to the end user if the erase operation 
from the data area is executed according to this preferred 
embodiment. 
0244. In a case where the memory card is used for a digital 

still camera or the like, when operations including the erase of 
a file in the camera and the erase of an image file. Such as a 
reformat, are carried out, if a cluster area storing the file body 
is erased simultaneously when the FAT and so forth are 
rewritten, it is possible to achieve a high-speed writing in the 
Subsequent image writing sequence, so that it is possible to 
continuously take pictures and to capture moving pictures. In 
this case, if the cluster size is an integer times as large as the 
block size and if the cluster delimiter is coincident with the 
delimiter of block size, the file body part can be easily erased. 
In addition, unnecessary file parts may be automatically 
erased when a power Supply is turned on in a digital camera or 
the like. Thus, it is also possible to increase the writing speed 
without giving the user trouble, with respect to a memory card 
wherein the file erase has been carried out by simply updating 
the FATS and so forth in a personal computer. This timing 
should not be limited to the time when the power supply is 
turned on, but it may be any time. The writing speed can also 
be increased when the memory card of the present invention 
is used for a computer system or the like. 
0245. In addition, according to this preferred embodiment, 
since it is possible to reduce the numbers of erase and write 
operations occurring when data are rewritten, it is also pos 
sible to increase the life of a flash memory when a flash 
memory having a limited number of rewrite operations is 
used. 
0246. As described above, according to the memory sys 
tem control method in this preferred embodiment, the cluster 
delimiter serving as a unit of file management on the DOS 
does not straddle the boundary between physical blocks, so 
that it is possible to reduce the numbers of erase and write 
operations occurring when data are rewritten, thereby 
increasing the rewriting speed. Moreover, when a flash 
memory having a limited number of rewrite operations is 
used, it is possible to increase the life of the memory. 
0247. The fifth preferred embodiment of the present 
invention will be described in detail below. 
0248. In this preferred embodiment, there is provided a 
flash memory card, which reduces the capacity of a RAM area 
required for a logical address/physical address translation 
table. 
0249. In this preferred embodiment, when a logical 
address/physical address translation table is prepared, access 
from a host is divided into two kinds. For example, it is 
assumed that case 1 is a state accessing the first half 250 
logical blocks of 500 logical blocks and that case 2 is a state 
accessing the second half 250 logical blocks of 500 logical 
blocks. In case 1, a table of the first half 250 blocks is held in 
the logical address/physical address translation table. In case 
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2, a table of the second half 250 blocks is held in the logical 
address/physical address translation table. FIG. 42(a) shows 
the state of the table in the case 1, and FIG.42(b) shows the 
state of the table in the case 2. 

0250 Assuming that the table of the first half 250 logical 
blocks exists on the table in a certain moment, if the range 
accessed from the host is a range of the first half 0 through 249 
logical blocks, it is possible to search the correspondence 
between the logical blocks and the physical blocks by using 
the existing table. 
0251 Similarly, assuming that the table of the second half 
250 logical blocks exists on the table in a certain moment, if 
the range accessed from the host is a range of the second half 
250 through 499 logical blocks, it is possible to search the 
correspondence between the logical blocks and the physical 
blocks by using the existing table. 
0252. Then, assuming that the table of the first half 250 
logical blocks exists on the table in a certain moment, if the 
range accessed from the host is a range of the second half 250 
through 499 logical blocks, it is not possible to search the 
correspondence between the logical blocks and the physical 
blocks by using the existing table. Therefore, in this case, the 
logical address/physical address translation table corre 
sponding to the second half 250 logical blocks is remade. This 
needs to refer to all the areas of the flash memory again. 
0253) Similarly, assuming that the table of the second half 
250 logical blocks exists on the table in a certain moment, if 
the range accessed from the host is a range of the first half 0 
through 249 logical blocks, it is not possible to search the 
correspondence between the logical blocks and the physical 
blocks by using the existing table. Therefore, in this case, the 
logical address/physical address translation table corre 
sponding to the first half 250 logical blocks is remade. This 
needs to refer to all the areas of the flash memory again. 
0254 Thus, if the logical address/physical address trans 
lation table corresponding to the area accessed from the host 
does not exist on the RAM, the required logical address/ 
physical address translation table is remade by referring to all 
the areas of the flash memory again. 
0255 FIG. 43 shows a flow chart for preparing the logical 
address/physical address translation table in this case. 
0256 (Step S0) The presence of a required logical 
address/physical address translation table is checked at the 
beginning of access, and if it is required, the routine goes to a 
table preparing routine. 
0257 (Step S1) A RAM area for storing therein a logical 
address/physical address translation table is reset. 
0258 (Step S2) Search is started from the top of a physical 
block. 

(0259 (Step S3) The redundant division of the block is read 
Out 

0260 (Step S4) On the basis of data in a predetermined 
area, it is determined whether the block is a normal block. 
0261) When the block is a defective block, the subsequent 
processes are not required, and the search for the next block is 
carried out. 

0262 (Step S5) It is determined whether the block is an 
erased area. 

0263 (Step S6) If the block is an erased area, it is stored on 
the table as a proposed block used for the next write. 
0264 (Step S7) If the block is not an erased area, a logical 
address information area is extracted. 
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0265 (Step S8) A logical address/physical address trans 
lation table is prepared on the basis of the above described 
COntentS. 

0266 (Step S9) The physical block number is counted up. 
0267. After the search for all the blocks is completed, the 
routine ends. 
0268. In accordance with the above described operations, 
the logical address/physical address translation table is pre 
pared if necessary. 
0269. The present invention should not be limited to the 
above described preferred embodiment, but the invention can 
be embodied in various ways without departing from the 
principle of the invention. 
0270. For example, in the above described preferred 
embodiment, while the flash memory has been divided into 
two parts, the first and second halves, the present invention 
should not be limited thereto, but the flash memory may be 
divided into an optional number of parts. 
0271 In addition, in the above described preferred 
embodiment, while the flash memory has been divided into 
the first and second halves having the same size, the present 
invention should not be limited thereto. 
0272. Thus, the number and size of divided parts may be 
optionally determined. 
0273. It is not always required to hold only one table when 
the flash memory is divided into three or more areas. For 
example, it is assumed that the flash memory card serves as a 
device of the DOS to store therein an image file or the like. In 
the top of an ordinary device, there are file management areas, 
i.e., a master boot sector, a partition boot sector, a file alloca 
tion table (FAT) and a directory area. These file management 
areas are frequently accessed each time the update or access 
of the file is carried out. In this case, the area corresponding to 
the file management area is one area, and each of other file 
data storing areas are divided into two parts. The logical 
address/physical address translation table corresponding to 
the file management area may always be held. In this case, 
when a file is written in the second half of the logical address, 
it is not required to alternately frequently remake the file 
management area and the second half of the logical address, 
so that it is possible to prevent the deterioration of perfor 
mance. While the file management area has been described, 
the same advantage can be obtained if the table is always held 
for areas other than the file management area. 
0274 As described above, according to this preferred 
embodiment, all of the correspondence relationships between 
logical blocks and physical blocks must not be always held on 
the RAM, and the correspondence relationship of only a 
required area is prepared on the RAM in the system one by 
one inaccordance with the access from the host. Therefore, in 
comparison with the case where the correspondence relation 
ships in all the areas are always held on the RAM, it is 
possible to reduce the minimum required RAM area, and it is 
possible to control the memory only by the integrated RAM 
of the general purpose CPU although this has not been able to 
be achieved. Thus, it is possible to greatly reduce costs in 
comparison with a conventional system having an external 
RAM. 
(0275. The sixth preferred embodiment of the present 
invention will be described in detail below. 
0276. In this preferred embodiment, there is provided a 
flash memory card, which reduces the capacity of a RAM area 
required for a logical address/physical address translation 
table. 
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0277. In this preferred embodiment, a physical block 
address of the flash memory is divided into a plurality of 
logical areas (which will be hereinafter referred to as 
“Zones'). In this case, the number of physical blocks allocated 
to each Zone, i.e., the capacity of each Zone, may be uniform 
or non-uniform. In addition, the number of Zones may be one 
or plural. Moreover, the number of Zones may be even or odd. 
0278 FIG. 44 shows the structure of a physical block and 
the relationship between logical addresses and physical 
addresses when a 16-Mbit NAND-type flash memory is 
divided into two Zones having the same capacity. 
0279. When the host controls the flash memory, the num 
ber of required logical blocks is defined to be 500, and the 
values of logical block addresses are 0 through 499. The 
redundant division of a physical block stores therein a logical 
blockaddress information indicating which logical block the 
data held in the physical block correspond to. In this preferred 
embodiment, logical block addresses are given from 0 in 
series for each Zone. Therefore, logical block addresses 0 
through 249 are allocated to Zone 1, and each of logical blocks 
corresponds to any one of 256 physical blocks of physical 
blockaddresses 0 through 255. In addition, any one of logical 
block addresses 0 through 249 is stored in the redundant 
division of a physical block. Moreover, logical block 
addresses 250 through 499 are allocated to Zone 2, and each of 
logical blocks corresponds to any one of 256 physical blocks 
of physical blockaddresses 256 through 511. In addition, any 
one of logical block addresses 0 through 249 is stored in the 
redundant division of a physical block. 
0280. An additional write system during data update is 
executed in a Zone including a logical block address to be 
updated, and a physical block having data corresponding to a 
certain logical block is not fixed and is always moving in each 
ZO. 

0281. In this preferred embodiment, usually when a power 
Supply is turned on, the logical block address information 
stored in the redundant divisions of all the physical blocks in 
the Zone is searched, and a translation table between logical 
blocks and physical blocks is prepared on a system RAM. The 
Zone prepared on the RAM may be any one of the available 
Zones. Usually, when the flash memory is used under the 
control of the DOS, the FATs and directory areas serving as 
management information services are arranged in the first 
Zone, so that it is efficient to prepare the table of the top Zone. 
In addition, the table prepared on the RAM should not be 
limited to one Zone, but it may be prepared for a plurality of 
Zones so far as the RAM capacity permits. 
0282. A process for preparing a translation table for an 
access demand from a host will be described below. An area 
including physical block addresses 0 through 255 is called 
Zone 1. In addition, an area including physical block 
addresses 256 through 511 is called Zone 2. The host remem 
bers which Zone belongs to the translation table currently 
prepared on the RAM. 
0283. When a translation table of Zone 1 is prepared on the 
RAM and when an access demand for logical block address 
128 is made, the procedure will be described below. 
(1) If n is derived so that logical block address 128-250 
x(n-1)-250, n=1, so that it can be seen that the translation 
table of Zone 1 is required. 
(2) Since the translation table on the RAM is Zone 1, notable 
is prepared. 
(3) Since the values of addresses on the translation table are O 
through 249, an address to be accessed on the translation table 
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is derived from logical block address 128 demanded by the 
host. From 128-250x(1-1)=128, a physical block address 
corresponding to address 128 on the translation table may be 
accessed. 
(4) When rewrite occurs, the translation table is updated to get 
ready for the next access. 
0284. Then, when a translation table of Zone 1 has been 
prepared on the RAM and when an access demand for logical 
block address 324 is made, the procedure will be described 
below. 

(1) If n is derived so that logical block address 324-250 
x(n-1)-250, n=2, so that it can be seen that a translation table 
of Zone 2 is required. 
(2) Since the translation table in the RAM is for Zone 1, the 
logical block address information of the redundant divisions 
of physical blockaddresses 256 through 511 included in Zone 
2 is searched, and the translation table of Zone 2 is prepared on 
the RAM. 

(3) Since the values of addresses on the translation table are 0 
through 249, an address to be referred on the translation table 
is derived from logical block address 324 demanded by the 
host. From 324-250x(2-1)=74, a physical blockaddress cor 
responding to address 74 on the translation table may be 
accessed. 

(4) When rewrite occurs, the translation table is updated to get 
ready for the next access. 
0285. As described above, if the translation table is pre 
pared in accordance with the accessed logical block, it is 
possible to easily reduce the RAM area in comparison with 
the conventional RAM area. Also, when the table of Zone 2 
has been prepared on the system RAM, it is possible to easily 
access a target address by the similar process. 
0286. When the logical address/physical address transla 
tion table is prepared, the translation table between logical 
blocks and physical blocks is prepared on the RAM. At this 
time, since a Zone number to be prepared is known, the values 
of physical blockaddresses on the translation table may be 0 
through 255. When the physical block is actually accessed, it 
is possible to easily obtain a new physical blockaddress to be 
inputted to the flash memory by adding 256 x Zone number to 
the physical address on the translation table as OFFSET. 
(0287. When a 16-Mbit NAND-type flash memory is used, 
the conventional control method requires 9 bits to express a 
physical blockaddress, and uses 2 bytes for convenience of a 
software. In this preferred embodiment, as shown in FIG. 45, 
a physical block address may be expressed by 8 bits, i.e., 1 
byte. Therefore, the RAM capacity, which has conventionally 
required 1 Kbyte, can be reduced to half. If a logical block 
address increases, the capacity of the logical address/physical 
address translation table increases. Therefore, the advantages 
of this preferred embodiment increases as the capacity of the 
flash memory increases. 
0288. In addition, according to this preferred embodiment, 
a large-capacity flash memory can be controlled by a block 
address, which can be stored in the Block Address Area of the 
redundant division of the physical block shown in FIG. 11. 
That is, if one Zone is divided so as to be formed by a physical 
block of a block address value, which can be stored in the 
Block Address Area of the redundant division, it is possible to 
correspond to a large-capacity logical address. 
0289 FIG. 46 shows the structure of a physical block 
when a 16-Mbit NAND-type flash memory is divided into 
four equal capacity Zones. 

Jan. 28, 2010 

0290 When the host controls the flash memory, the num 
ber of required logical blocks is defined to be 500, so that the 
values of logical block addresses are 0 through 499. The 
redundant division of the physical block stores therein a logi 
cal blockaddress information indicating which logical block 
corresponds to the data held in the physical block. In this 
preferred embodiment, the logical blockaddresses are given 
in series from 0 for each Zone. Physical block addresses 
corresponding to these logical blockaddresses areas follows. 
The logical block addresses 0 through 124 are allocated to 
Zone 1, and each of the logical blocks corresponds to any one 
of 128 physical blocks having physical block addresses 0 
through 127. The logical blockaddresses 125 through 249 are 
allocated to Zone 2, and each of the logical blocks corre 
sponds to any one of 128 physical blocks having physical 
blockaddresses 128through 255. The logical blockaddresses 
126 through 374 are allocated to Zone 3, and each of the 
logical blocks corresponds to any one of 128 physical blocks 
having physical blockaddresses 256 through 383. The logical 
blockaddresses 384 through 499 are allocated to Zone 4, and 
each of the logical blocks corresponds to any one of 128 
physical blocks having physical blockaddresses 384 through 
511. 
0291. The additional write system during data update is 
executed only in a Zone including a logical block to be writ 
ten, and a physical block storing therein data corresponding to 
a certain logical block address is not fixed and is always 
moving in the Zone. The redundant division of each physical 
blockaddress stores therein a logical blockaddress informa 
tion indicating which logical block address the data held in 
the physical block belong to. 
0292. As described above, 125 logical blocks are allocated 
to each Zone, and 128 physical blocks are allocated to each 
Zone. If a physical block is divided into four Zones as 
described above, it is possible to obtain the same advantages 
as those in the case where a physical block is divided into two 
ZOS. 

0293. An example of redundancy operation in this pre 
ferred embodiment in the case of the physical block divided 
into four Zones will be described below. 
0294 Before describing the redundancy operation in this 
preferred embodiment, the redundancy operation of a 
16-Mbit NAND-type flash memory as an example of a con 
ventional flash memory, which does not carry out the division 
of a physical block into Zones, will be described. As shown in 
FIG. 2, the 16-Mbit NAND-type flash memory has 512 physi 
cal blocks, and as shown in FIG. 3, the number of logical 
blocks viewed from the host is defined to be 500. In addition, 
one block must be provided for storing therein information 
for easily constructing a PC card ATA interface, and one block 
must be provided for adopting the additional write system. 
Therefore, 502 blocks must be provided for controlling this 
flash memory. Accordingly, the 16-Mbit NAND-type flash 
memory permits the existence of up to 10 defective blocks. 
0295 However, the flash memory has the upper limit of 
the number of rewrite operations. When the flash memory is 
used, a defective block may be produced therein. Therefore, 
in order to ensure a sufficient storage region, the flash 
memory must have a writable and erasable effective block as 
a block replaced when the defective block is produced. In 
addition, there is a problem in that a flash memory having 10 
or more defective blocks can not be shipped since it does not 
have a Sufficient capacity when it is shipped, so that the yield 
of products is decreased. 
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0296. For that reason, the 16-Mbit NAND-type flash 
memory is provided with a plurality of redundant blocks in 
addition to 512 body blocks, in order to ensure a large number 
of effective blocks to be prepared for the occurrence of defec 
tive blocks in the flash memory and in order to improve the 
yield of products when the flash memory is shipped. These 
redundant blocks replace defective blocks, which have been 
produced in the 512 body blocks, by means of a redundant 
circuit as a hardware when the flash memory is shipped. 
When the redundant circuit is used, the redundant blocks are 
allocated to addresses of defective blocks. After the replace 
ment in hardware, if the address of a defective block is 
selected, the replacement redundant block is selected. Since 
the number of the redundant blocks is not infinite, a defective 
block, which has not been replaced when the flash memory is 
shipped, is treated as an innate defective block. In addition, a 
defective block, which is produced when the flash memory is 
used by the user, is treated as an acquired defective block. 
These innate and acquired defective blocks are relieved by the 
effective blocks. 
0297. The replacement of the body blocks and redundant 
blocks is usually carried out by means of the redundant circuit 
as a hardware. As shown in FIG. 47, the replacement is carried 
out sequentially from a defective block having a small block 
address or a large block address for convenience of replace 
ment operation. Therefore, after the replacement of blocks, 
there are blocks, which can be written or erased sequentially 
from a small block address or a large block address. 
0298 Thus, as described above, the conventional flash 
memory control method requires 500 logical blocks, one 
block for storing therein information for easily constructing a 
PC card ATA interface, and one block as an empty area to use 
the additional write system, with respect to 512 physical 
blocks. Thus, the conventional flash memory can be con 
trolled if it has 502 rewritable blocks. Therefore, the conven 
tional control method permits 10 defective blocks with 
respect to 512 physical blocks. 
0299 The redundancy operation in this preferred embodi 
ment will be described below. With respect to Zone 1, one 
block for storing therein information for easily constructing a 
PC card ATA interface is required, and one block as an empty 
area is required since the additional write system is adopted. 
Therefore, with respect to 125 logical blocks, 127 rewritable 
physical blocks are required, and the number of defective 
blocks, which are permitted in the Zone and which can not be 
rewritten, is up to 1. With respect to Zones 2 through 4, since 
additional one block is required as an additionally writing 
empty block, 126 rewritable physical blocks are required, and 
the number of defective block, which are permitted in the 
Zone and which can not be rewritten, is up to 2. In order to 
simplify the explanation, it is assumed that the number of 
defective blocks permitted with respect to Zones 1 through 4 
is 1. Therefore, the specification of the number of permitted 
defective blocks is very severe in comparison with the speci 
fication of the number of defective blocks permitted by the 
conventional control method. 

0300. In the 16-Mbit NAND-type flash memory shown in 
FIG. 46, it is assumed that, for example, 7 blocks having block 
addresses 2, 5, 129, 131, 132, 385 and 389 are defective 
blocks, and that the flash memory has four redundant blocks. 
As shown in FIG. 46, when the redundant circuit is used and 
when defective blocks are replaced with redundant blocks in 
sequence from a defective block having a small blockaddress 
similar to the conventional method, the defective blocks after 
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replacement are three blocks having physical blockaddresses 
132,385 and 389. These blocks are regarded as innate blocks, 
and innate defective block marks are put on the redundant 
divisions of the blocks. Since up to 10 innate defective blocks 
are permitted in the conventional control method, there is 
particularly no problem to control the flash memory. How 
ever, when it is premised that the flash memory is divided into 
Zones to be controlled, two defective blocks having physical 
block addresses 385 and 389 exist in Zone 4, so that it is not 
possible to control the flash memory and it is not possible to 
ship this product. 
0301 Thus, when defective blocks exist in the flash 
memory in this preferred embodiment, if the replacement is 
carried out sequentially from a defective block having a small 
blockaddress or a large blockaddress for simple convenience 
of replacement operation similar to the conventional flash 
memory, it is not possible to ensure required goodblocks, and 
the possibility of occurrence of unusable Zones is increased. 
0302) Thus, in this preferred embodiment, when the flash 
memory is divided into Zones to be controlled, the defective 
blocks existing in each Zone are replaced with redundant 
blocks so that all the Zones meet the number of effective 
blocks. 
0303 FIG. 48 shows the state of a physical block when 
defective blocks existing in each Zone are replaced with 
redundant blocks so that the number of defective blocks 
exceeds the number permitted in each Zone. Similar to the 
flash memory shown in FIG. 46, the flash memory shown in 
FIG. 48 has seven defective blocks having blockaddresses 2. 
5, 129, 131, 132,385 and 389 and four redundant blocks. It 
can be seen that it is possible to ship products, which can not 
be shipped by the conventional replacement method, as good 
product. An example of replacement procedure will be 
described below. 
(1) Zones 1 through 4 are searched, and the following vari 
ables are derived. Defective physical block addresses are 
extracted. Z(n) BA(m) (n=1-4, m=1--the number of defective 
blocks in each Zone) 
0304. The number of defective blocks for each Zone is 
derived. Z(n) BN (n=1-4) 
(2) Evenifall of redundant blocks are used with respect to one 
of n=1-4 of Z(n) BN, if at least one does not meet the number 
of effective blocks, the replacement is not carried out and the 
operation ends. 
(3) Among n=1-4 of Z(n) BN, the maximum n is extracted. 
(4) With respect to nextracted in (3), a block corresponding to 
a physical block stored in Z(n) BA(m) with respect to the 
minimum or maximum m for storing therein a blockaddress 
information among Z(n) BA(m) (m=1--the number of defec 
tive blocks in the Zone) is replaced with a redundant block. 

(0305 (6) With respect to m selected in (3), the block 
address information of Z(n) BA(m) is deleted. 
(7) The processes (3) through (6) are repeated. After all the 
redundant blocks are used, the process (9) is carried out. 
(8) If Z(n) BN (n=1-4) are equal to each other, (3) through (7) 
are repeated with respect to the Zone of the minimum or 
maximum n. 
(9) Z(n) BN (n=1-4) is checked. When in exceeding the speci 
fication exists, the product is regarded as a defective. 

(10) End 
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0306 Various methods for replacing body blocks with 
redundant blocks may be considered. While the flash memory 
has been divided into four Zones in this preferred embodi 
ment, it may be divided into two Zones or odd Zones. In 
addition, the capacities (the number of blocks) of divided 
Zones may be different. In either case, in this preferred 
embodiment, body blocks are replaced with redundant blocks 
while monitoring the number of defective blocks existing in 
each Zone so that the number of defective blocks existing in 
each Zone after replacement operation exceeds the number of 
defective blocks permitted in each Zone, and the replacement 
procedure may be modified without departing from the prin 
ciple of the invention. 
0307 As described above, according to this preferred 
embodiment, since a table is prepared every Zone serving as 
an object to be accessed unlike conventional methods using a 
table wherein logical blocks have a one to one correspon 
dence with physical blocks of a flash memory, it is possible to 
reduce a RAM area required for the table, and it is possible to 
control a memory only by means of an integrated RAM of a 
general purpose CPU although this can not beachieved by the 
conventional method, so that it is possible to considerably 
reduce costs in comparison with conventional methods using 
an external RAM. In particular, these advantages are remark 
able when a non-volatile semiconductor memory having a 
large number of physical blocks is controlled. In addition, it is 
possible to cope with a large-capacity logical address by a bit 
number determined by a Block Address Area of a redundant 
division of a physical block. 
0308. In addition, according to this preferred embodiment, 
in a flash memory for use in a system using a control method 
for allocating a plurality of physical blocks to a plurality of 
logical Zones to prepare a translation table between logical 
blocks and the physical blocks every Zone to carry out 
memory access, defective blocks of the body are replaced 
with redundant blocks while monitoring the number of defec 
tive blocks existing in each Zone so that the number of defec 
tive blocks existing in each Zone after replacement exceeds 
the number of defective blocks permitted for each Zone, 
although the replacement has been carried out sequentially 
from a small (or large) address in conventional methods. 
Therefore, it is possible to reduce the number of products, 
which can not be shipped since the products have unusable 
Zones, so that it is possible to improve the yield of products. 
0309 The seventh preferred embodiment of the present 
invention will be described below. 

0310. In this preferred embodiment, there is provided a 
flash memory card, which can Support any types of binary/ 
multi-valued flash memories. 

0311 FIG. 49 is a schematic view of a PC card adapter, to 
which this preferred embodiment is applied. A flash memory 
card 101A is a binary flash memory card shown in FIG. 17. 
and a flash memory card 101B is a four-valued flash memory 
card shown in FIG. 18. A PC card adapter 102 is provided for 
transferring the data of the flash memory cards 101A and 
101B. The PC card adapter 102 has a 68-pin connector for a 
PC card slot, and a connector for a flash memory card. In the 
PC card adapter 102, there is provided a controller 103 for 
controlling the flash memory card and for electrically inter 
facing with the PC card slot, an oscillator 104 for a CPU 
provided in the controller, a RAM 105 for buffer and so forth. 
The controller 103 includes circuits for two types of error 
correction, an ECC circuit 1 and an ECC circuit 2, which are 
directly related to the present invention. 
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0312 FIG. 50 shows an example of control when a power 
Supply is turned on. 
0313 (Step S1) Detection of Power Supply Voltage 
0314. The memory cards include a product having a power 
Supply Voltage of 5 V and a product having a power Supply 
voltage of 3.3 V. When a power supply voltage of 5 V is 
applied to a memory card operated by a power Supply Voltage 
of 3.3 V, there is a possibility that voltage destruction and so 
forth may becaused. In order to avoid this, the system detects 
the power Supply Voltage. 
0315 (Steps S2 and S3) ID Check 
0316 There are various kinds of flash memory cards hav 
ing different storage capacities or interface specifications. 
When a memory card is inserted into the system, the system 
determines a maker code, a device code or the like of the 
device. When the determined code is an unsupported code, a 
new access is not carried out. In order to read the maker code, 
the device code or the like, a normal power Supply Voltage is 
inputted. 
0317 (Steps S4 through S8) ECC Check 
0318. The system of ECC is checked herein. 
0319. Examples of methods for recognizing the ECC sys 
tem will be described below. A first method is a method for 
determining a device code similar to the above described 
steps S2 and S3. For example, if flash memories have the 
same capacity, the device code may be changed by the 
memory construction. 
0320 FIG. 51 shows the constructions of data and redun 
dant divisions of a 16-Mbit flash memory in this preferred 
embodiment. The different point from the conventional 
memory shown in FIG. 4 is that a User Data Area of the 
redundant division is allocated to each of an ECC Flag Area 
and an ECC Area-3. As shown in FIG. 51, three areas of ECC 
Area-1 through ECC Area-3 are defined as areas for storing 
ECC codes. Referring to FIG.52, a method for using the three 
areas will be described. Information on the ECC system is 
stored in an ECC Flag Area byte. For example, in the case of 
ECC system 1, “AAh’ is defined as Flag data, and in the case 
of ECC system 2, “55h is defined as Flag data. 
0321. In the case of a flash memory card based on the EGC 
system 1, a 3-byte ECC code of an even page data (256 bytes) 
enters the ECC Area-1, and a 3-byte ECC code of an odd page 
data (256 bytes) enters the ECC Area-2. The ECC Area-3 is 
null. It is possible to correct a 2-bit error of each of 256 bytes 
in the ECC Area-1 and ECC Area-2. 
0322. In the case of a flash memory card based on the ECC 
system 2, ECC codes with respect to 512 bytes are dispersed 
throughout the ECC Area-1, ECC Area-2 and ECC Area-3. In 
this case, it is possible to correct a 2-bit error in 512-byte data. 
0323. The controller 103 in the PC card adapter 102 of 
FIG. 49 reads the ECC Flag Area out to determine the ECC 
system when the flash memory card is inserted into the 
adapter. 
0324. In FIG. 49, the code generation and an error detec 
tion circuit, which correspond to each of the ECC system 1 
and ECC system 2, are selected. The CPU in the controller 
controls the flow of data between the host and the RAM for 
buffer and the flash memory. In FIG. 49, the ECC circuit need 
not always be hardware. The generation of the ECC codes and 
so forth may be carried out by software. 
0325 The present invention should not be limited to the 
above described preferred embodiment. The present inven 
tion may be embodied in various ways without departing 
from the principle of the invention. 
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0326. While the existence of two kinds of ECC systems 
has been assumed in the above described preferred embodi 
ment, the present invention should not be limited thereto, but 
three or more kinds of ECC systems may be set. 
0327. The selection of the ECC system includes the selec 
tion that no ECC is used. In the fields of a flash memory card 
having very high reliability, and in the field of data, which 
does not require particularly high reliability, such as data in 
voice field or the like, the ECC is not essential. In this case, it 
may be defined that the ECC is not used if the content of the 
above described ECC Flag Area is “FFh'. 
0328. While the ECC system has been defined for every 
flash memory in the above described preferred embodiment, 
the present invention should not be limited. For example, the 
ECC system may be switched every optional unit, such as 
every sector or block. In this case, the ECC system may be 
switched each time access is carried out for each of the above 
described units without simply determining the ECC system 
when a power Supply is turned on. In addition, for example, 
the operation for converting data read out by the ECC system 
1 to the ECC system 2 to restore the converted data may be 
Supposed. 
0329. While the PC card adapter has been used in the 
above described preferred embodiment, the present invention 
should not be limited thereto. The present invention may be 
applied to various apparatuses, such as a digital still camera, 
a PDA, a word processor and a voice recorder. Thus, accord 
ing to this preferred embodiment, since a flash memory card 
having a very wide use range may be treated by one system, 
the flexibility can be remarkably improved. 
0330. According to the present invention, when a storage 
medium is inserted into or ejected from a connector in an 
electronic apparatus, the contact and breakaway of various 
pins are carried out in sequence, so that it is possible to 
improve the stability of operation and to Surely protect data. 
0331. In addition, according to the present invention, 
when the translation between logical addresses and physical 
addresses is carried out by means of a translation table, a 
plurality of physical blocks are allocated to one logical block, 
so that it is possible to reduce a RAM area required for the 
table. 
0332 Moreover, according to the present invention, the 
cluster delimiter does not straddle a block serving as an erase 
unit, so that it is possible to decrease the numbers of erase and 
write operations occurring when data are rewritten. 
0333. In addition, according to the present invention, 
when an erase command is executed, the management area 
for physical blocks is open, and simultaneously, the data area 
is also erased, so that it is possible to improve the processing 
speed when a Subsequent write command is executed. 
0334. In addition, according to the present invention, only 
the correspondence relationship in a required area of the 
correspondence relationships between logical blocks and 
physical blocks is prepared one by one, so that it is possible to 
reduce the RAM area required at the minimum. 
0335. In addition, according to the present invention, 
defective blocks are replaced with redundant blocks so that 
the number of defective blocks existing in each logical Zone 
does not exceed a predetermined value after replacement, so 
that it is possible to improve the yield of products. 
0336 Moreover, according to the present invention, the 
error correction algorithm is selected in accordance with the 
kind of storage medium used, so that it is possible to use 
various storage media to improve the flexibility. 
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0337. While the present invention has been disclosed in 
terms of the preferred embodiment in order to facilitate better 
understanding thereofit should be appreciated that the inven 
tion can be embodied in various ways without departing from 
the principle of the invention. Therefore, the invention should 
be understood to include all possible embodiments and modi 
fication to the shown embodiments which can be embodied 
without departing from the principle of the invention as set 
forth in the appended claims. 

1-8. (canceled) 
9. A method for controlling a memory system which 

includes a non-volatile semiconductor memory having a plu 
rality of first predetermined units, comprising: 

receiving file data, the file data being organized into second 
predetermined units; and 

storing the file data so that a boundary of the second pre 
determined units is to be aligned with a boundary of the 
first predetermined units, 

wherein the first predetermined unit is a minimum erase 
unit of the non-volatile semiconductor memory. 

10. A method for controlling a memory system as set forth 
in claim 9, wherein the second predetermined unit is a cluster 
and each one of the clusters consists of the same number of 
SectOrS. 

11. A method for controlling a memory system as set forth 
in claim 10, wherein the non-volatile semiconductor memory 
is a NAND-type flash memory including a plurality of blocks 
and the block is the first predetermined unit. 

12. A method for controlling a memory system as set forth 
in claim 11, whereintwo or more entire clusters are capable of 
being stored in the block. 

13. A method for controlling a memory system as set forth 
in claim 12, further comprising: 

receiving updated file data which Supersedes at least one of 
the clusters in an original block, the original block stor 
ing original file data; 

writing the updated file data in an empty block which is 
different from the original block, the empty block is 
prepared before writing the updated file data; 

copying the clusters which are not Superseded by the 
updated file data to the empty block; and 

erasing the original file data stored in the original block. 
14. A method for controlling a memory system as set forth 

in claim 11, wherein a size of the block is n(n is integer) times 
larger than a size of the cluster. 

15. A method for controlling a memory system which 
includes a non-volatile semiconductor memory having a plu 
rality of first predetermined units, comprising: 

receiving file data, the file data being organized into second 
predetermined units; and 

storing the file data so that the second predetermined units 
do not straddle a boundary of the first predetermined 
units, 

wherein the first predetermined unit is a minimum erase 
unit of the non-volatile semiconductor memory. 

16. A method for controlling a memory system as set forth 
in claim 15, wherein the second predetermined unit is a clus 
ter and each one of the clusters consists of the same number of 
SectOrS. 

17. A method for controlling a memory system as set forth 
in claim 16, wherein the non-volatile semiconductor memory 
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is a NAND-type flash memory including a plurality of blocks 
and the block is the first predetermined unit. 

18. A method for controlling a memory system as set forth 
in claim 17, whereintwo or more entire clusters are capable of 
being stored in the block. 

19. A method for controlling a memory system as set forth 
in claim 18, further comprising: 

receiving updated file data which Supersedes at least one of 
the clusters in an original block, the original block stor 
ing original file data; 

writing the updated file data in an empty block which is 
different from the original block, the empty block is 
prepared before writing the updated file data; 
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copying the clusters which are not Superseded by the 
updated file data to the empty block; and 

erasing the original file data stored in the original block. 
20. A method for controlling a memory system as set forth 

in claim 17, wherein a size of the block is n(n is integer) times 
larger than a size of the cluster. 

21. A method for controlling a memory system as set forth 
in claim 11, 

wherein the file system is a FAT file system. 
22. A method for controlling a memory system as set forth 

in claim 17, 
wherein the file system is a FAT file system. 

c c c c c 


