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TITLE OF THE INVENTION .. 

··Storage· Device; Data processing System and Data-writing and Readout Method .. . . . 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to a storage device for storage of optional data and the 

area management informatiop. for supervising the state of the area in which to store the 

da_ta, a data processing_ system and a data processing method employing this storage 

device . 

Description of the Related Art 

Up to now, a card type external storage. device, referred to hereinafter as a 

memory card, employing a flash memory (electrically erasable programmable read­

only memory (ROM)) as a recording medium, has been proposed as an external data 

storage device used for an electronic equipment. 

In this memory card, optional data and the management information as ancillary 

data are stored in a memory as a storage medium. When these data and the 
. . 

· · management information are sent from the memory card to e.g., a host side computer, 

the data or the management information is corrected for errors, using the error 

correction codes, to correct the data for errors produced by cell malfunctions, before 

outputting the data or information. 

As the above management information, the information for management of the 

state of an area for data storage (area management Information), such· as the 
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information specifying whether or not the area holding the data.. on memory is usable, 

is occasio.nally s~ored, ~-addition t?r·the data-dependent ·iz:iformation ~or supervising 

the data (data management information), such as logical addresses indicating the 

sequence of the stored data. 

Since the area management information is the information concerning an in­

memory area, that is information independent of data, there may arise the necessity of 

rewriting the information after storage of the data, and hence the area management 

information is usually adapted to be rewritten by itself without rewriting the data. 

Also, if an error is produced in the area management information, and a usual 

error correction code is used to correct the information for errors, the error correction 

codes need to be rewritten every time the information is rewritten. Thus, for the area 

management information, the same information is desirably distributed in plural bits 

and stored in this state in order to combat errors without employing the error 

correction code for error correction. 

Meanwhile, if the same information is distributed in plural bits and stored in this 

state to combat err?rs, the area management information occasionally cannot be 

corrected for errors on occurrence of malfunctions in plilral cells in which the same 

information is stored. It is therefore desirable that the area management information 

once corrected for errors can be discriminated to be the information corrected for 

errors, so that, in case of storage in the memory card next time, the data will be stored 

in an area other than the area subjected to the malfunction. 



3 

SUMMARY OF THE INVENTION 

It is therefore an object of the pre~nt invention to provide a storage d.evice for 

outputting data in such a manner that whether or not the area management information 

has been corrected for errors can be discriminated. 

It is another object of the present invention to provide a data processing system 

in which a storage device sends data to a data processing device in such a manner that 

whether or not the area management information has been corrected for errors can be 

discriminated and in which the data processing device discriminates whether or not the 
·' 

area management information has been corrected for errors in order to perform 

defined data processing. 

It is yet another object of the present invention to provide a data processing 

method used in the storage device and in the data processing system. 

In one aspect, the present invention provides a storage device including storage 

means for storing data and the area management information for supervising the state 

of an area in which the data is stored, error correcting processing means for correcting 

the area manageme~t information for predetermined errors if such errors are present 

in the area management· information read out from the storage means, and data 

processing means for reading the area management information from the storage 

means, supplying the area management information to the error correcting processing 

means if errors that can be corrected by the error correcting processing means are 

present in the area management information. The data processing means aJ1pends a 
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flag specifying the fact of error correction to the area management information 

corrected.for en;-ors, and outputs the r.esulting.informatioa. 

ln the present storage device, if the area management information read from the 

storage means has errors correctable by error correction means, the data processing 

device sends the area management information to the error correction means and 

appends a flag indicating the fact of error correction to the area management 

information corrected for errors to output the corrected area management information. 

In another aspect, the present invention provides a data processing system 

including a storage device for storing data and the area management information for 

supervising the state of an area in which the data is stored, and a data processing 

device for supplying data and the area management information to the storage device 

or receiving and processing the data and the area management information outputted 

by the storage device. 

If the area management information stored in the storage device has correctable 

errors, the data processing system corrects the area management information for errors 

and appends a flag. specifying the fact of error correction to the area management 

information corrected for· errors to route the corrected area management information 

with the appended flag to the data processing device. 

If a flag indicating the fact of error correction by the data processing device is 

appended to the area management information entered from the storage device, the 

data processing system recognizes, by the flag, that the input area management 
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information is the information corrected for errors, in ordet to perform defined 

processip.g. __ 

In yet another aspect, the present invention provides a data processing method 

including reading out data stored in storage means and the area management 

information in order to supervise the state of an area in which the data is stored, and 

correcting the area management information read out from the storage means for 

errors if the area management information has correctable errors, and outputting the 

corrected information with a flag indicating the· fact of error correction appended 

thereto. 

If a flag indicating the fact of error correction by the data processing device is 

appended to the area management information entered from the storage device, the 

data processing method recognizes, by the flag, that the input area management 

information is the information corrected for errors, in order to perform defined 

process mg. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. l is a block diagram showing the structure of a data processing apparatus. 

Fig.2 is a block diagram showing the structure of a memory card. 

Fig.3 is a schematic view showing the structure of a storage area of a flash 

memory. 

Fig.4 1s a schematic view for illustrating the distributed management 

information. 
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Fig.S is a schematic view showing an example of an area management flag. 

Fi_g:6 is a schematic view for. ill~s.tratii;i.g the additiqnal m~agem~nt 

information. 

Fig.7 is a schematic view for illustrating the structure of the collective 

management ·information. 

Fig.8 is a flowchart for illustrating an example of the readout processing for the 

_area management information in a memory card. 
. 

Fig.9 is a for illustrating an example of data processing in a data processing 

device. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings, preferred embodiments of the present invention will 

be explained in detail. 

In an embodiment shown in Fig. l, the present invention is applied to a system 

I made up of a data processing device 10 as a host-side device and a memory card 20 

as an external storage device connected to this data processing device l 0 via a serial 

interface. 

Although the system shown herein is adapted to exchange data between the data 

processing device l 0 and the memory card 20 via a serial interface, the present 

invention is also applicable to a system in which data exchange is via a parallel 

interface. 

The data processing device 10, used in the present system l, includ~s a data 



7 

processing unit 11, for executing a defined program, a serial int~rfacing circuit 12 for 

exchan~g data. with.tQ(f merp.ory~ard. 20 as the external device, a register 13. proyided 

between the data processing unit 11 and the serial interfacing circuit 12 for transiently 

storing data sent from the data processing unit 11, and a controller 14 connected to the 

data processing unit 11, serial interfacing circuit 12 and to the register 13 for 

controlling the processing by these components. 

If, when the data processing unit 11 executes ·a defined program, -the data 

processing device 10 has found that data needs to be stored in the memory card 20 as 

the external storage device, the data processing unit 11 writes data for storage, 

management information required for supervising the data or control data such as write 

commands in the register 13 under control by. the controller 14. 

The serial interfacing circuit 12 reads out the data for storage, man~gement 

information or the write commands from the register 13, under control by the 

controller 14, and converts them into serial data which is transferred along with clock 

signals ~d status signals. The management information is made up of the data 

management info~ation, as the information for supervising the data and the area 

management information for supervising the status of areas in which to store the data. 

Also, if the data processing unit 11 of the data processing device l 0 finds that, 

for executing a defined program, data needs to be read from the memory card 20 as 

the external storage device, the data processing unit 11 writes the readout command 

as the control data in the register 13 under control by the controller 14. The serial 
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interfacing circuit 12 reads out the readout command from the register 13, under 

control by the controller 14, to transfer the serial data along with clock signals and- ~he 

status signals. 

The data or the management information, transferred from the memory card 20 

in accordance with the readout command, is converted by the serial interfacing circuit 

12 into parallel data, which is written in the register 13. The data processing unit 11 

reads out these defined data or the management information from the register 13, 

under control by the controller 14, in order to effectuate the processing. At this time, 

the controller 14 discriminates the state of the area management information 

transmitted from the memory card 20 from a flag appended to the information as later 

explained in order to effectuate defined data processing. 

There is no particular limitation to the data processing device used in the system 

of the present invention provided that it enables data exchange with the external 

storage device, such· as memory card 20. Thus, a variety of data processing devices, 

such as personal computers, digital still cameras or digital video cameras, may be used. 

In the presen~ system 1, the data processing device 10 and the memory card 20 

are interconnected over .a serial interface, specifically, over at least three data lines 

SCLK, State and 010. That is, the data processing device 10 and the memory card 20 

are interconnected at least by a first data line SCLK for transmitting clock signals 

during data transmission, a second data line State for transmitting status signals 

required for data transmission, and a third data line 010 for serially transmitting data 
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written in the memory card 20 or data read out from the memory card 20, in order to 

ex.change data via these data lines. 

It is noted that data is exchanged between the data processing device 10 and the 

memory card 20 in terms of a file usually composed of a header and real data as a unit. 

In the file header are stored the ·information for accessing to the file and the 

information required by a program executed by the data processing device 10. 

Referring to Fig.2, the memory card 20 includes a flash memory 21 for holding 

defined data or the management information on memory, and a seriaVparallel­

paralleVserial interfacing circuit (S/P-P/S interfacing circuit 22) for exchanging data 

with the data processing device 10. The memory card 20 also includes a register 23 

provided between the flash memory 21 and the SIP-PIS interfacing circuit 22 for 

transient storage of data or the management information supplied from the SIP-PIS 

interfacing. circuit 22 and ~ error correction circuit 24 connected to the register 23 to 

correct the data written in the register 23 or the data management information ·for 

errors based on the error correction code. The memory card 20 also includes a 

converting unit 25 for converting the area management information read out from the· 

register 23 into the information comprised of this area management information and 

redundant data appended thereto (termed herein the area management flag) or 

converting the area management flag read out from the flash memory 21 to the 

original area management information. The memory card 20 further includes an error 

correction unit 26 connected to this converting unit 25 for correcting. an area 
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management flag read out from the flash memory 21 for erroi;s and a controller 27 

connected to and.adapted.for controlling.the processing operation of the flash memory 

21, SIP-PIS interfacing circuit 22, register 23 and the converting unit 25. 

The SIP-PIS interfacing circuit 22 is connected via at least the above-mentioned 

three data lines SCLK, State and DIO to the serial interfacing circuit 12 of the data 

processing device I 0 in order to exchange data with the data processing device 10 via 

these data lines SCLK, State and DIO. That is, the SIP-PIS interfacing circuit 22 

converts the serial data sent from the serial interfacing circuit 12 of the data processing 

device 10 into parallel data which is written in the register 23. The SIP-PIS interfacing 

circuit 22 also converts the parallel data read out from the register 23 to route the 

converted serial data to the serial interfacing circuit 12 of the data processing device 

10. The serial data is transmitted between the SIP-PIS interfacing circuit 22 and the 

·data processing device 10 over the first data line SCLK as synchronization is achieved 

by clock signals sent from the data processing device 10. At this time, the data type 

of the serial data exchanged over the third data line DIO is discriminated by the status 

signal exchanged over the second data line State. The data types may be enumerated 

by, for example, data to be stored in the flash memory 21, data read out from the flash 

memory 21 and control data for controlling the operation of the memory card 20. 

If data sent from the data processing device I 0 is control data, such as the write 

command or the readout command, the SIP-PIS interfacing circuit 22 routes the 

control data to the controller 27. 
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The register 23 transiently stores data exchanged betweea the flash memory 21 

and the S/P-P/S interfacing circuit 22. 

The error correction circuit 24 appends error correction codes to data written 

in the register 23 by the S/P-P/S interfacing circuit 22. The error correction circuit 24 

also corrects the data read out from the flash memory 21 and written in the register 23 

for errors. 

The converting unit 25 converts the area management information of the 

management information read out from the register 23 into an area management flag, 

while converting the area management flag read out from the flash memory 21 into 

the original area management information. 

If, for example, a I-bit error is produced in the area management flag read out 

from the flash memory 2I and routed to the converting unit 25, the error correction 

unit 26 corrects the area management flag for errors. That is, the possible range of 

error correction of the error correction unit 26 is pre-set such that the error correction 

unit 26 performs correction for a I-bit error. That is, the area management flag 

specifying an error is classified into a flag indicating an error correctable by the error 

correction unit 26 and a flag indicating an error uncorrectable by the error correction 

unit 26. Thus, the area management information converted by the converting unit 25 

from the area management flag is classified into the area management information not 

corrupted by errors, the area management information corrected for errors and the area 

management information corrupted by errors and carmot be corrected for ertors. 
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The controller 27 controls the operation of the memory..card 20 based on the 

~ontrol data sent from the S(P-P/S interfacing circuit 22, That i.s, the controller 27 

reads out data or the management information temporarily written in the register 23 

from the register 23 in accordance with the write command routed from the S/P-P/S 

interfacing circuit 22 to store the read-out data or information in the flash memory 21. 

Of the management: information, the area management information is first routed to 

the converting unit 25 where it is converted to an area management flag which is 

stored in the flash memory 21. 

Also, the controller 27 reads out data or the management information from the 

flash memory 21 in accordance with the read-out command from the SIP-PIS 

interfacing circuit 22 to write the read-out data or information in the register 23. At 

this time, the controller 27 first sends the area management flag of the management 

information read out from the flash memory 21 to the converting unit 25 where it is 

converted into the area management information which is written in the register 23. 

It is noted that, in writing the area management information converted by the 

converting unit 25. in the register 23, the controller 27 appends to this area 

management information a flag for discriminating whether. the area management 

information is not conupted with errors as described above, the area management 

information corrected for errors or the area management information corrupted with 

errors and which cannot be corrected for errors. 

To· the controller 27 is connected a mistaken erasure inhibiting switch 28. If 
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this mistaken erasure inhibiting switch 28 is on, the controller ... 27 does not perform 

control o{ erasing data st<;>red in th~ flash memory Z l even i.f conµ-ol data ~ommanding . 

erasure of data stored in the flash memory 21 is sent from the data processing device 

10. Thus, it is possible with the memory card 20 to switch by the mistaken erasure 

inhibiting switch 28 between the state in which the data stored in the flash memory 21 

can be erased and the state in which the data stored in the flash memory 21. cannot be 

erased. 

If the data, area management information or the write command to be stored is 

sent from the data processing device 10 to the memory card 20, the SIP-PIS interfacing 

circuit 22 converts these data into parallel data which is sent to the controller 27. On 

the other hand, predetermined data or the management information is written in the 

register 23 under control by the controller 27. 

To data or area management information written in the register 23, an error 

correction code for other than the area management information is appended by the 

error correction circuit 24. 

Then, based on the write command sent from the S/P-P/S interfacing circuit 22, 

the controller 27 reads out· defined data and management information from the register 

23 to write the read-out data or information in the flash memory 21. Of the 

management information read out from the register 23, the area management 

information is first routed to the converting unit 25 under control by the controller 27. 

The area management information sent to the converting unit 25 is converted by this 
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converting unit 25 to an area management flag. The controller 27 writes the area 

.ma.nagement flag converteP, by the converting unit 45 in the flash memory 21. 

When supplied with a readout command.from the data processing device 10 to 

the memory card 20, the S/P-P/S interfacing circuit 22 routes the readout command 

to the controller 27. 

The controller 27 then reads out data or the management information from the 

flash memory 21 to write the data or information in the register 23 under the read out 

command sent from the S/P-P/S interfacing circuit 22. At this time> the controller 27 

first routes the area management flag read out from the flash memory 21 to the 

converting unit 25. The area management flag sent to the converting unit 25 is 

converted by this converting unit 25 to the area management information. If there is 

error correctable by the error correction unit 26 in the area management flag, the 

controller 27 sends this area management flag to the error correction unit 26. The 

controller 27 appends to the area management information corrected for errors by the 

error correction unit 26 a flag specifying the fact that the infotmation has been 

corrected for errors to write the resulting data in the register 23. 

If the data management information of the data or the management information 

written in the register 23 is corrupted with errors, the error correction cir~uit 24 . 

connected to this register 23 corrects these errors based on the error correction code. 

The SIP-PIS interfacing circuit 22 reads out .the data or the area management 

information from the register 23 under control by the controller 27 to convertthe data 
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or information into serial data which is sent out to the data processing device 10 . 

. Although th~ foregoing description has been made of appending .a flag 

indicating the fact of error correction to the area management information corrected 

for errors, it is similarly possible to append a flag specifying the fact of error 

correction to the data or data management information corrected for errors. 

In addition, although the foregoing description has been made of a system in 

which the error correction circuit 24 is pr9vided in the memory card 20 and data or the 

data management information is corrected for errors in the memory card 20, the 

present invention is also applicable to a system in which the data processing device has 

an error correction circuit and the data of the data management information is 

corrected for errors on the side of the data processing device. In this case, it is the data 

having appended error correction codes that is exchanged between the data processing 

device 10 and the memory card 20. 

The structure of the storage area of the flash memory 21 loaded on the memory 

card 20 is hereinafter explained. 

The storage ~ea of the flash memory 21 is made up of a large number of cells 

as storage units and is split into plural blocks as data erasure units, as shown in Fig.3a. 

These blocks are classified into boot blocks, into which are stored boot data, that is 

data initially read by the data processing device 10 on starting the memory card 20, 

and.data blocks into which are written optional data. To these blocks are allocated 

physical addresses proper to the respective blocks. 
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Each block is a data erasure unit and simultaneously the minimwn unit for file 

management. That is, th~ file is stored in one or plural blecks and is designed so that 

the same block cannot be utilized by plural files. 

Each block is composed of plural cells in each of which the information that can 

take two states denoting "l" and "O" is stored. 

In the initial state, all _bits of each block are set to 11 l" such that bit-based 

change is possible only from "l" or"O". Therefore, if datamade up of "l"s and "O"s 

is to be written in the flash memory 21, the bits for "1" are kept, while bits for "O" are 

changed from 11 l" to "O" prior to data writing. 

· If data, once written, is erased from the flash memory 21, data are initialized in 

a lump on the block basis to set all bits of the block to "I". This erases the data written 

in the block in a lump so that the block is again in the state of allowing for data 

writing. 

Each block of the flash memory 21 is made up of plural pages as data writing 

or readout unit, as shown in Fig.3b. Each page represents a storage unit having a 

recording capacity o_f, for example, 512 bytes. When writing data in the flash memory 

21, data read out from the register 23 on the page unit is written on the page basis in 

the flash memory 21. When reading out data from the flash memory 21, data are read 

out by the controller 25 on the page basis and thence sent to the register 23. 

Each page representing a data writing or readout unit has a data storage area and 

a management information storage area. The data storage area means an area in which 
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to write optional data, and the management information storag5-area means an area in 

which to store the information required for management~ of dat.a written in the data 

storage unit (management information). 

The management information storage area has an area of 16 bytes, of which the 

first three bytes are set as an overwrite area for which the information can be rewritten 

without block-based lumped initialization. The remaining 13 bytes of the 

management information storage area are set as a usual area for block-based lumped 

initialization at the time of rewriting the informa~on. 

The management information is stored in the management information storage 

area of each page. constituting a block. Specifically, the so-called distributed 

management information, as the information necessary for management 

of the block in question, is stored in the management information storage area 

in the beginning page of each block, as shown in Fig.3c. There is also stored, as the 

spare distributed management information, the same management information as the 

distributed management information stored in· the management information storage 

area of the beginn~g page in the management information storage area of each page 

as from page 2 of each .block. It is noted t4at the so-called additional management 

information for eking out the otherwise deficient information is stored in the 

management information storage area of the last page of each block. 

Thus, the distributed management information for supervising the respective 

blocks is stored in the management information storage area in each block in the flash 
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memory 21 loaded on the memory card 20. The information as.to whether or not the 

. block in question.is the leading end block of the fj.le and,,if the file is constituted by 

plural files, the information specifying the block linkage, can be acquired by this 

distributed management information. 

By· collecting the distributed management information of each block, th~ 

memory card 20 formulates the so-called collective management information as the 

information for supervising the flash memory 21 in its entirety in order to store the 

collective management information as a file in the flash memory 21. 

If data _is to be exchanged between the data processing device 10 and the 

~emory card 20, the data processing device 10 usually reads out the collective · 

management information from the flash memory 21 to obtain the information required 

for accessing each block. This eliminates the necessity of accessing to the distributed 

management information stored in each block for each data accessing to enable more 

expeditious data accessing~ 

The distributed management information, additional management information 

and the collective ~anagement information will be explained more specifically. 

The distributed management information is the management information for 

block management stored in a 16-byte management information storage area provided 

in each page. This distributed management information is made up of a I-byte 

possible/not possible flag, a I -byte block flag, a 4-bit last flag, a 4-bit reference flag, 

a I -byte management flag, a 2-byte logical address, a 2-byte connection flag, 'a 2-byte 
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distributed management information error correction code and a 3-byte data error 

correction flag, as shown in Fig.4. Of these flags, the possible/not possible flag, block 

flag, last flag and the reference flag are stored in the initial 3-byte overwrite area of the 

management information storage area. 

In the usual 13-byte area of the management information storage area are stored 

the management flag, logical address, connection addresses, reserve area, error 

correction code for distributed management information and the error correction code 

for data. The remaining 3 bytes of the usual area are set as a reserve area. 

The possible/not possible flag denotes whether a block is in the usable state or 

in the non-usable state. That is, if an error that cannot be recovered is produced in a 

block, the possible/not possible flag specifies that the block in question is in the non­

usable state. 

The block flag specifies the usable state of the block. Specifically, the block 

flag indicates four states of"not used as yet", "used at the leading end", uused" and 

"not erased as yet". Of these, the block flag "not used as yet" specifies that the block 

is not used as yet o~ already erased and is in an initial state, with all bits being 11 l ", 

such that data can be written at once. The block flag "used at the leading end" 

specifies that the block in question is used at the leading end of the file. The block flag 

11used" specifies that the block in question is being used in other than the leading end 

of the file. That is, if the block flag is "used", it indicates that the block in question is 

connected from other blocks. The flag "not erased as yet" specifies that data written 
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in the block is not needed. In the blot block holding boot data, a..boot flag is "used at 

the leading end". 

In the present memory card 20, if unneeded data stored in the block is erased, 

the block flag is first set to the ''non-erased" state and, if there is allowance in the 

processing time, the block whose block flag is 1'not erased as yet" is erased. This 

permits the memory card 20 to perform data erasure processing more efficiently. 

The last flag is a flag indicating whether or not the file terminates with the block 

in question and specifically is a flag specifying two states, namely a ''blocks 

continuing" and "last block". The state "blocks continuing" specifies that the files 

stored in the block in question are not depleted and continue to other block(s). The 

state "last block" specifies that the file stored in the block in question teiminates with 

this block. 

The flag "reference" is a flag for designating reference to the additional 

management information and specifically showing the two states of 1'no reference 

information exists" and "reference information exists". The state "no reference 

information exists'~ specifies that there is no effective additional management 

information in the management information storage area of the last page of the block. 

The state "reference information exists" specifies that there exists the effective 

additional management information in the management information storage area of the 

last page of the block. 

The management flag specifies block attributes and, as an example,. ~pecifies 
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an attribute such as the block being a read-only block or an attribute such as the block 

being also writeable_. This management flag indicates whether the blOck in question is 

a boot block or a data block. 

The logical address specifies the logical address of the block in question. The 

value of the logical. address is updated as the occasion may demand for e.g., data 

rewriting. Meanwhile, the values of the logical addresses are set so that the same value 

of the logical address will not be owned simultaneously by plural blocks. 

The connection address specifies the logical address of other blocks connected 

to the connection block. That is, if the file connected to the block in question connects 

to other block( s ), the connection address indicates the value of the logical ad<l:x"ess in 

which the remaining portion of the file is stored. 

The error correction code for the distributed management information is the 

error correction code for data of the distributed management information written in the 

management flag, logical address, connecting address and in the reserve area. 

The error correction code for data is the error correction code for data stored 

in the data storage ~ea of a page in which has been written the error correction code 

for data. 

The possible/not possible flag, block flag, last flag and the reference flag of the 

above-mentioned distributed management information represent the information for 

supervising the state of the data storage area, that is the area management information. 

Since there arises the necessity for rewriting the reference flag independently of data, 
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it is not subjected to error correction by the error correction~code for the above-

mentioned distributed management information and is stored in the management 

information storage area as a flag (area management flag) having redundant data of 

a defined amount of the same code as the code specifying the information item in 

order to combat errors. 

Specifically, these items of the area management information are converted by 

the converting unit 25 into the area management flag having appended redundant data 

and is stored ~ an overwrite area of the management information storage area as the 

4-bit information for the original I-bit information and as the 8-bit information for the 

original 2-bit information, as shown in Fig.5. 

That is, the possible/not possible flag is denoted by the 1-bit information 

11 l" and the 1-bit information ''O" if the block is in the usable state or in the unusable 

state, respectively. For storage in the management information storage area, the 

possible/not possible flag is converted to, for example, the 1-byte information 

11 11111111" or "00000000" by appendage of redundant bits prior to storage. 

The block fla~ is denoted by the 2-bit information 11 l l ", 11 l O", "O l" and 1100" 

if the block is "not used as yet", "used at the leading end", 11used" and 11not erased as 

yet", respectively. For storage in the management information storage area, the block 

flag i~ converted to, for example, the I-byte information "11 I l I 111 ", "I 111 0000", 

"0000 I 111 ", "0000 0000" by appendage of redundant bits for storage. 

The last flag is denoted by the I-bit information 11 l" and the 1-bit information 
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"O" for "blocks continuing " and "last block", respectively. For storage in the 

management information storage area, the last flag is cen_verted by appendage of 

redundant data into, for example, the 4"'.bit information "1111" or "0000" prior to 

storage. 

The reference flag is denoted by the 1-bit information " l" and the 1-bit 

information "O" if "there is no reference information" and if "there exists reference 

information", respectively. For storage in the management information storage area, 

the reference flag is converted into, for example, the 4-bit information 11 1111" or 

"0000" prior to storage. 

Since the area management information is stored m the management 

information storage area as an area management flag having the redundant data 

appended thereto, the original area management information can be recognized by 

comparing the numbers of 11 l "s and "O"s of the area management flag even if an error 

is produced as a result of malfunctions of the cell holding the flag in question. 

The additional management information is the information stored in the 16-byte 

management inform~tion storage area of the last page of the block, and includes the 

additional information for eking out otherwise insufficient information. 

This additional management information is made up of, for example, a I-byte 

possible/not-possible flag, a I-byte block flag, a 4-bit last flag, a 4-bit reference flag, 

a I-byte identification nwnber, a 2-byte effective data size, a 2-byte error correction 

code for the additional management information and a 3-byte error correction code for 
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data. 

The possible/not-possible flag, block flag, last flag, reference flag and the error 

correction code for data are similar to those for the distributed management 

information. The error correction code for the additional information is equivalent to 

the error correction code for the distributed management information and is used for 

the identification number excluding the area management flag of the additional 

management information, effective data size and data written in the reserve area. 

The identification nwnber and the effective data size are included in the 

additional management information as the additional information which ekes out the 

otherwise deficient distributed management information. 

Similarly to the distributed management information, the additional 

management information is the area management information such as possible/not­

possible flag, block flag, last flag and the reference flag, as the area management flag, 

having the appended redundant data, and is stored in the overwrite area of the first 

three bytes of the management information storage area. 

In the 13-bYt:e ususal area of the management information storage area are 

stored the identification· number, effective data size, error correction· code for 

additional management information and the error correction code for data. The 

remaining 5 bytes of the usual area are set as a reserve area. 

The identification nwnber is the information for error processing. The value 

of the identification number is incremented each time the block data is rewritten. If 
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an error of some sort is produced such that there exist plural blocks having the same 

logical addresses, the identification number is used for discriminating whether the 

data written in these blocks is new or old. Meanwhile, a I-byte area is used for the 

identification number, its value ranging from 110" to 11255", with the initial value, that 

is the value of the identification number ·initially set when using the new logical 

address. being 110". If the identification number exceeds 255, it is reset to 0. If there 

exist plural blocks having the same Io@.cal number, a block having a smaller value of 

the identification number is valid. As for the boot block, such block having the same 

identification number as the backup is the normal value. If the two values differ, a 

larger value is used. 

The effective data size indicates the size of effective data in a block. That is, if 

there is vacancy in the data storage area in the block, the effective data size specifies 

the value of the size of data written in the data storage area n question. At this time, 

the reference flag is set to nreference information exists". Ifthere is no vacancy in the 

data storage area in the block, the effective data size is set to noxffff' as the 

information speci:fy~g that there is no vacancy in the data storage area in the block. 

Meanwhile, the above-described distributed management infomiation and the 

additional management information are updated each time the in-block data is updated 

so as to represent the latest information. 

The collective management information is the information formulated by 

collecting the distributed management information of each block and is stored as a file 
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in the flash memory 21. That is, a file of the collective management information, 

which is the information for management of all files, collected together, is formulated 

from the distributed management information of all blocks, and stored in a data storage 

area of a defined block, as shown in Fig. 7. The collective management information 

may be stored in a sole block or across plural blocks. The data processing device 10 

usually acquires the information for accessing to each block by this collective 

management information. 

That is, if the collective management information effective for the memory card 

20 is stored as a file, the data processing device 10 reads out the file of the collective 

management information to formulate amanagement table for supervising the memory 

card 20. Meanwhile, the physical address of the block, in which is stored the leading 

end of the file of the collective management information, is contained in a boot 

address. The data processing device l 0 accesses to the file of the collective 

management information based on this physical address. 

Referring to Fig.8, illustrative processing of transmitting the management 

information read o~t from the flash memory 21 of the memory card 20 to the data 

processing device 10 is hereinafter explained. It is noted that data processing shown 

in Fig.8 represents an instance in which the area management information is converted 

into a 4-bit-based area management flag which is stored in the flash memory 21 and 

that the data processing in the memory card according to the present invention is not 

limited to this illustrative case. The data processing shown in Fig.8 shows an instance 
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in which, if the area management information is corrected for ei:rors, a flag specifying 

this effect is appended to the area management information and the resulting data is 

transmitted. In data processing in the memory card according to the present invention, 

it is also possible to append a flag indicating the fact of error correction of the data 

management information and to transmit the resulting data in case the data 

management information has been corrected for errors. 

For reading out the management information from the flash mem_ory 21 of the 

memory card 20, an area management flag is read out at step S 11 by the controller 27 

from the flash Il1:emory 21. 

Then, at step S 12, all of the area management flags are checked on the four-bit 

basis by the controller 27 as to whether the area management flag is "1111" or "0000". 

If the area management flag is "1111" or "0000", the program shifts to step 

S 13 where the area management flag is converted to the area management information 

by the converting unit 25 before the program shifts to step 816. 

"If the area management flag is not" 1111" or 110000", the program shifts to step 

814. It is checked a~ step S 14 by the controller 27 whether the area management flag 

is 11 1110", 11 1101" 11 1011" or 110111" or whether it is 110001", "0010", "0100" or 

11 1000". 

If it is found that the area management flag is none of 111 O", . 11 l l 0 l ", 11 l011" 

110111" nor "000 l ", "001 O", 110100", "1000", error processing is executed. 

If it is found that the area management flag is one of 111 O", 11 l l 0 l ": 11 l 0 11" 
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"011 l" or one of "0001", "0010", 110100", "1000", the program shifts to step Sl5 

where error correction is executed by the error correction llllit 26. The error correction 

Wlit 26 executes error correction by comparing the numbers of"O"s and "l"s of the 

area management flag. If the area management flag is any one of 1110", 11 1101", 

· 111011" 110 111 ", the error correction unit 26 corrects the flag to 11 1111" to output the 

corrected flag to the converting unit 25. If the area management flag is any one of 

"0001" "0010" 110100" "1000" the error correction unit 26 corrects the flag to ' ' , ' . 

"0000" to output the corrected flag to the converting unit 25. The area management 

flag is converted in this manner by the converting unit 25 to the area management 

information. To this area management information is appended a flag specifying the 

fact of error correction for the area management information before the program shifts 

to step Sl6. 

At step S°I6, the data management information is checked as to possible 

presence of errors. 

If it is found that there exists no error in the data management information, the 

program shifts to step Sl8. 

If it is found that the data management information is corrupted with errors, it· 

is checked whether or not the errors ca.ii be corrected. If it is fol.llld that the errors 

cannot be corrected, the program shifts to step S 17 to correct the errors by the error 

correction circuit 24 before the program shifts to step Sl8. 

At step S 18, the area management information and the data management 
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information are transmitted by the SIP-PIS interfacing circuit 22.to the data processing 

de_vice 10 along with the status signal. 

An illustrative operation of the data processing device 10 reading data and the 

management information transmitted from the memory card 20 to perform defined 

processing thereon is explained with reference to Fig.9. It is noted that data processing 

by the data processing device shown in Fig.9 is performed on the basis of a flag 

appended to the area management information transmitted from the memory card 20 

to indicate the fact of error correction thereon. However, data processing by the data 

processing device according to the present invention may also be th~t performed on 

the basis of a flag occasionally appended to the data management information. 

It is noted that data processing by the data processing device shown in Fig.9 is 

the processing in which, if a· flag specifying the fact of error correction is appended to 

the area management information of the read-out block, this block is rewritten to 

another block. The data processing by the data processing device according to the 

present invention is not limited to this illustrative processing since defined processing 

can be performed on the basis of the flag occasionally appended to the area 

management information-corrected for errors. 

When the data processing device 10 performs defined data processing on the 

data and management information transmitted from the memory card 20, a designated 

block is read at step S2 l by the serial interfacing circuit 12. It is then checked whether 

the designated block can be read correctly. If the designated block cannot'be read 
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correctly, the program shifts to S22 to process block reading eR"ors by the controller 

14. 

If the designated block has been read correctly, it is checked whether or not a 

flag specifying the fact of error correction is appended to the area management 

information of the read-out block. If it is found that such flag is not appended to the 

area management information, the program shifts to step S28 to perform normal block 

readout processing. 

If it is found that such flag is appended to the area management information, 

the program shifts to step S23 where the controller 14 checks the condition and the 

state of block rewriting. If it is found that block rewriting is not made, the program 

shifts to step S28 in order to effectuate normal block read-out processing. If it is found 

that block rewriting is not made, the program shifts to step S24 where the controller 

14 rewrites the read-out block to another block. The program then shifts to step S25. 

At step S25, the controller 14 checks the possibility of re-utilization of the 

original block. If it is found that the original block cannot be re-utilized, the program 

shifts to step S26 wh:ere the controller 14 sets use addition for the original block. The 

program then shifts to step S27. 

If it is found that the original block can be re-utilized, the program shifts to step 

S27 where the controller 14 updates the collective management information. 

If the collective management information is updated, the controller 14 performs 

at step S28 the normal block readout processing to terminate the data· readout 
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processmg. 

Thus, if the area management information stored in the memory card 20 has 

been corrected for errors, the system 1 of the present invention appends a flag 

specifying the fact of error correction to the area management information to output 

the resulting data to the data processing device 10. On the other hand, if a flag 

specifying the fact of error correction by the data processing device 10 is appended to 

the area management information transmitted from the memory card 20, the system 

I of the present invention performs defined data processing based on this flag. For 

example, a block having the area management information corrected for errors may 

be rewritten to another block to improve data reliability. 
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WHAT IS CLAIMED IS: 

1. A storage device comprising: 

storage means for storing data and the area management information for 

supervising the state of an area in which the data is stored; 

error correcting processing means for correcting the area management 

information for predetennined errors if such errors are present in the area management 

information read out from said storage means; and 

data processing means for reading the area management information from said 

storage means, supplying the area management information to said error correcting 

processing means if errors that can be corrected by said error correcting processing 

means are present in said area management information, said data processing means 

appending a flag specifying the fact of error correction to the area management 

information corrected for errors, and outputting the resulting information. 

2. A data processing system comprising: 

a storage device for storing data and the area management information for 

supervising the statu~ of an area for storing the data, said storage device correcting the 

area management information for errors if the stored area management information has 

correctable errors, said storage device appending a flag indicating the fact of error 

correction to the area management information corrected for errors; and 

a data processing device fed with the data and the area management information 

outputted by said storage device, said data processing device recognizing, if'the flag 

-----------
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indicating the fact of error correction to the area management information corrected 

for errors is appended to the input area management information, that the input area 

management information is the information corrected for errors, in order to perform 

predetermined data processing. 

3. A data processing method comprising: 

reading out data stored in storage means and the area management information 

. for supervising the state of an area in which the data is stored; and 

correcting the area management information read out from the storage means 

for errors if said area management information has correctable errors, and outputting 

the corrected information with a flag indicating the fact of error correction appended 

thereto. 

4. A data processing method for reading out data stored in storage means, and the area 

management information used for supervising the state of an area of storage of the 

data, from said storage device, and processing the data and the area management 

information by a data processing device, wherein 

said storage d~vice corrects the area management information read out from the 

storage means for errors if said area management information has correctable errors, 

said storage device outputting the corrected information having an appended flag 

indicating the fact of error correction to said data processing device, and wherein 

said data processing device recognizes, if the flag indicating the fact of error 

correction to the area management information corrected for errors is appended to the 
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area management information sent from the storage devices that the input area 

management information is the information corrected for-errors, in order to perform 

predetennined data processing. 

5. The storage device according to claim 1 wherein said area management information 

is constituted by 2n bits (n~2) and wherein, if not less than (n+l) same bits are 

present, said error correction processing means performs error correction. 

6. The storage device according to claim 1 wherein said area management information 

is constituted by 2n+ 1 bits (n~O) and wherein, -if not less than (n+ 1) same bits are 

present, said error correction processing means performs error correction. 

7. The storage device according to claim 1 wherein said storage means is a flash . 

. memory. 

8. The data processing system according to claim 2 wherein said area management 

information. is constituted by 2n bits (n~2) and wherein, if not less than (n+ 1) same 

bits are present, said storage device performs error correction. 

9. The data processing system according to claim 2 wherein said area management 

information is constituted by 2n+ 1 ·bits (n~ 0) and wherein, if not less than (n+ 1) same 

bits are present, said storage device performs error correction. 

10. The data processing method according to claim 3. wherein said area management 

information is constituted by 2n bits (n~2) and wherein, if not less than (n+l) same 

bits are present, error correction is performed. 

11. The data processing method according to claim 3 wherein said area man~gement 
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information is constituted by 2n+l bits (n~) and wherein, if not.less than (n+ 1) same 

bits are present, error correction is performed. 

12. The data processing method according to claim 4 wherein said area 

management information is constituted by 2n bits (n~2) and wherein, if not less than 

(n+l) same bits are present, said storage device performs error correction. 

13. 'fhe data processing method according to claim 4 wherein said area management 

information is constituted by 2n+ l bits {n:l!:O) and wherein, if not less than (n+ 1) same 

bits 8.re present, said storage device performs error correction. 
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