1 APPARATUS AND METHOD FOR DATA .PROCESSI NG ﬁ&&aﬁ&hbuﬁb
OF THE INVENTION Field of the Invention: The present {pu_[’.r
i nvent.ion relates to a data processing nethod and a data processing -
appaf-atus, particularly to a data processing method and a data processing
apparatus preferably used in, for exanple, an IC (Integrated Circuit)

card or the like where transm ssion an reception of data is carried out

in a non-contact state. Description of Related Art There has
been devel oped an A®rERATISMAND QEETHODWMFOH DATAXPRUCESSONGSe in an
el ectroni c noney system or a security system An | C card

I ncorporates CPU (Central Processing Unit) for carrying out various kinds
of processes and a nenory for storing data or the |ike necessary for .

processing in which transgask@®RoeR® (REPhEORNYE@E@ny IS carried out in a
state where the IC card is brought into contact wwth a predeterm ned

reader/witer (RRWej0149 of MPREWMYd<Fent6he is an I C card of a batteryless
type having no battery of 1ts owmnin IC card and power is supplied from

R'Wto such an IC ‘f‘ﬁredpPIas@nq:a&h-@reﬂ@isén dePfres to a EHEE@focte@esri%és an

| C card which carries out
method and a data processing apparatus, particularly to

a data processing method and a data processing apparatus
prefefably used in, for example, an IC (Integrated
Circuit) card or the like where transmission and
reception of data is carried out in a non-contact state.

Description of Related Art

There has been developed an IC card (smart card)
which is expected to use in an electronic moﬁey system
Oor a security system.

An IC card incorporates CPU (Central Processing
Unit) for carrying out various kinds of processes and
a memory for storing d;ta or the like necessary for
pfoceésing in which transmission and reception of data-
is carried out in a state where the IC card is brought
into contact with a predetermined reader/writer (R/W).

Meanwhile, there is an IC card of a batteryless
type having no bat;ery of its own in IC card and power

" is supplied from R/W to such an IC card of a batteryless

type.

Further, there is an IC card which carries out



2 transm ssion and reception of data between the I1C card and RRWin a
non-cont act state by using an electromagnetic wave and obtai ns necessary
power by the electromagnetic.wave. However, in the case of carrying
out transmission and reception of data between an IC card and RWin a
non-cont act state, there poses a problemin-which sufficient power cannot
be provided when the reception state of el ectromagnetic wave is failed in
the m dst of making access to a nmenory incorporated in the I1C card and a

defect is’ causeshénilhe e i Péébby i¥n Gt Adta bECWRRWthd MY ra

Corruption is caused). - Further, when transm ssion and reception of
data is carrifd Ry B tH'ﬁ'ShUQo&Reaét.Cdgéé‘ié WP G88LCtag th RW in the

case where a user can freely insert or draw the IC card to.or fromR W if-

the 1C card 1o &€ e¥Bmbigifi e ¥ Wi Pe ldifa BOEh 10k HBELAE AN Foulf & TR

the menory corruption nmay a cau . IS “case, en data

is held at e¢ | oL | -he case of M5-DOS) for storing data as.
in, for exa%;]lmeé,j@tilpa%%%(%e’lél %gvg%t'_i on Table) of M5-DOS (M crosoft-Disc

e 19,3 ), AR o, EARI b, R A0S S R
(file) is 'O%hé”Ekégﬁ%i%&ck %&gtgag%%ﬁéging'elc card and R/W in a
non-contact state,'there_poses a proﬁlem in which
sufficient power cannﬁt be provided when the'réception
étate of electromagnetic wave is fgiled in the midst of
making access to a memory incorporated in the IC card
and a defect is caused in the compatibility of data in
the memory (Memory Corruption ié caused).

Further, when traﬁsmission and reception of data
is carried out by bringing the IC card into contact with
R/W, in the case where a user can freely insert or draw
the IC card to or from R/W, if the IC card is drawn from
R/W in the midst of making access to a memory, the memory
corruption may also be caused. |

In this case, when datalis held at each unit
(sector in the case of MS-DOS) for storing data as in,

. for example, FAT (File Allocation Table) of MS-DOS
(Microsoft-Disc Operating System) (registered’
trademark), in the case where memory corruption is

caused in FAT, all the positional information of data

(file) is lost and access to data cannot be made.



3 Accordi ngly, when nmenory corruption is caused, in _the worst case,
an | C card cannot be used and therefore, sonme counternmeasure i.s needed in
respect of the menory corruption. Furthernore, in'the case of an IC
cards, data is read and witten by a unit of a predeterm ned bl ock and
therefore, a plurality of related data may be witten respectively to a
plurality of blocks. That is, for exanBIe, when an IC card is used as an
el ectronic noney or the |like for paying carfare, there nay be a case where

log (use history) iActorliieglyo whohtmehdtyheor ru@niioh s evEE @, hen
related information -of station and tinme to get in train, station and tine

to get of f traidiword ¢ &etVVeph B¢ Hd dTcdn8eibérused Hhd tKneLB s [ he
like are stored as a log, the related information may be witten by

_dividing the dgOrdEhA LR rivtids@r 8! 5 3hbbhe Of PrUdSect THEMRAA" Renldkypuch a
case, it is necessary not only to deal- wth nenory corruption 1 n respect
of a singleégf¥3bQEBHQeal with menory corruption when the nenory '
corruption is caused in any of a plurality of blocks where the rel ated

dat a iSYMitteP- Furghermore, 'ﬁuyyéﬁﬁégéTkE %§V§§P43$d d taTq%
present invention has been carried out In view of such a situafi8n"ahd the
present inveRldQN G written by a unit of a predetermined block and
therefore, a plurality of related data may be written
respectively to a plurality of blocks. That is, for
example, when an IC card is used as an eléctronic.mdney
or the like for paying carfare, there may be a case where
.log (qse history) is intended to store. Further, now,
for example, when related information of station and
time to get in train, station and time to get off train,
fare between stations to get in and off train and the
like are stored as a log, the relatea information may
be written by dividing the information into a plurality
of blocks. Therefore, in such a case, it is necessary
not only to deal with memory corruption in respect of
a single block but deal with memory corruption when the
memory corruption is caused in any of a plurality of

blocks where the related data is written.

SUMMARY OF THE INVENTION
The present invention has been carried out in view

of such a situation and the present invention can



4 effectively deal with nmenory corruption. According to a first
aspect of the present invention of an information processing nmethod, data
to be witten to one or nore of the blocks inthe data region in .
correspondence with the block nunbers stored to either one region of the
first and the second region, is witten to one or nore of updating bl ocks
for updating data in the blocks constituting the data region and bl ock
nunbers of bl ocks which have been the updating bl ocks to which the data

has been wriéEgeciifys1pr dallo wi bR meloriylecdr kG tih [ he second region.
According to a second aspect of the present invention of an information

processing appar at ygocdP@ifig ¥ Pr pyirded aEE’ééciM blel Nh Pa sk Wwriting
data to be witten to one or nore of the blocks of the data region in

. COVrespondenfﬁv\é’httflérhedx?lé}g‘&Wﬂ&%i%t@%ééssghwﬁ%mi?éeg gf the

first and the second region to one or nore of ‘updafing or updating

moans for U3 G! CREANT BCE hinace &P % PRt arbaRe<"E, RO E s ol ' "

means for storing nunbers o have™ be

O 19 0 oAb MU BR U BB AE a0 R B 0 7
aspects of L Ngy Ll QAL OD; BhOGESTHW FELIRIAR0 € L0EQLERY Y on,

is written to one or more of updating blocks -for updating
data in the blocks constituting the da-ta fegibn and block
numbers of blocks which have been the updating blocks

to which the data has been written are stqred to other

of the first and the second region.

According to a second aspect of the present
inventfonof1n1iﬁformationprocessingapparatus,there
are provided data writing means for writing data to be
written to one or more of the blocks of the data region
in correspondence with the block numbers stored to
either one region of the first and the second region to
one or more of updating blocks for updating data in the
blocks constituting the data region, and block number
writing means for storing the block numbers of the blocks
Qﬁich have been the updating blocks to which the data

4

has been written to other of the first and the second
region.
According to the first and the second aspects of

the information processing method and the information



5 processing apparatus, data to be witten to one or nore of the bl ocks
in the data region in correspondence with the bl ock nunbers stored to

ei ther one region of the first and the second region, is witten to one
or nore of updating bl ocks for .updating data in the bl ocks constituting
the data region and bl ock nunmbers of bl ocks whi ch have been the updating
bl ocks to which the data has been witfen are stored to other of the
first and the second region. Accordi ngfy, nenory corruption can be

dealt with ef pe@ldeiPd ¥ngohppRink tils | aEas€otbe WiitBen taabﬁeteroa%z@ ock
but in the case of witing data to a plurality of bl ocks.

According to. gst PhedpasRast of tﬂ{e'eltﬁgoci% 98n Pﬁ088§§'e%cﬁﬁ§.@ﬂge @3y to

be witten to one or nore of t the data region

corr espondenceny Wi 4O nbifitds DUIRBLSH! 06 o1 RekNB i OLLS 1%f b 1de phack

nunber region in correspondence wt | ock nunbers el ther

one region of sl d it o0d LUBHRPUULLEH. O b3 WL &Qnﬁ @aggre of

updati ng bl oc at a e blocks constituting t

soren tne Blolanbics sl dbe PSRN PO, L AP,
S 5L e RAABARE P HE Ak B S
whi ch which have been the updating blocks to which the_ data
has been written ai:e stored to other of the first and
the second region. Accordingly, memory corruption can
be dealt with effectively not only in the case of wi:iting
data to one block but in the case of writing data to a
plurality of blocks.

Aécording to a third aspect of an information
processing metho"d, data to be written to one or more of
the blocké of the data region in correspondence with the
block numbers stored to the blocks of the block number
region in corréspondence with the block numbers stored
to either one region of the first and the se.cond region
is writt.en to one or more of updating blocks for updating
‘data in the blocks constituting the data region, the
. block numbers of the blocks which have been the updating
blocks of the data region to which the data has been
written are written té updating blocks for updating the
block numbers in the blocks constituting the block

number region, and the block numbers of the blocks which



6 have been the updating blocks in the block nunber region to which the
bl ock. nunpers have been witten are stored to other of the first and the
second regi on. According to a fourth aspect of an information
processi ng apparatus, there are provided data witing means for. witing
data to be witten to one or nore of the blocks of the data region i.n
correspondence with the block nunmbers stored to the bl ocks of the bl ock
nunber region in correspondence with t bl ock nunbers stored to either

one region of Hwe fld&h @ dﬂ’&a@ﬂﬁ@”ﬂlbé&lsoﬂn t Re WEoBk HWEMB e repddd Ng
bl ocks for updating data in the blocks constituting the data region, first

bl ock nunber NERE wd BUPEE € eflf h l,QeKs
whi ch have beeﬁrllg tvte{%%datlﬁ%igf:g\é\ﬁk{slhg%g# 21% a’??%r egi on tg vﬁlr%hgg:%e dat a

has been writtegn [,_Qeof;p‘ggé ggrgltocégdfgﬁeugc%ldﬂ@ pkgglounbers in the

bl ocks constltutlng the nunber reglon 'second block nunber’

the bl ock. nunbers of ERE A sCouR B Hieh BEBeine foaRl Mar araRr Iy e

t he bl ock nunbers of e up atln

bl ock number - el gggggggmé&?g'éogh[megé BRUG N ML G sng

According to Fﬁ' a  processing ne and

ssbec o e gy BEOCESOI0 0O A U5 ol it B U ALENC ORI, B o
the blocks of the data region in correspondence with the ’
bloék numbers stored to the blocks of the block.number
region in corresbondence with the block numbers stored

to either one region of the first and the second region

to one or mofe of updating blocks for updéting data in

the blocks constituting the da;a region, first block
number writing means for writing the block numbers of

the blocks which have been the.updating blocks of the
data region to which the data has been written to the
updating blocks for updating block numbers in the blocks
constituting the block number region, aﬁd second block
number writing means for making other of the first and

the second region store the block numbers of the blocks
which have been the updating blocks of the block number
region to which the block numbers have 5een written.

According to the third aspect of the data

processing method and the fourth aspect of the data
processing apparatus, data to be written to one or more

of the blocks of the data région in correspondence with



7 the block nunbers stored to the bl ocks of the block nunber region in
corresponpdence with the bl ock nunbers stored to either one region of the
first and the second region is witten to one or nore of updating bl ocks
. for supdating data in the blocks constituting the data region, the block
nunbérs of the bl ocks which have been the updating bl ocks of the data
region to which the data has been wittén are witten to updating bl ocks.
for updating the block nunbers in the Bl ocks constituting the block

nunber regi oy &ngy bhg J?Jaﬂt%‘ef‘k'”ﬁ%’%é& t5echleodsoaRich ¢ W{ Desg it he

updating bl ocks in the block nunber: reglon .to which the blo nunbers have

been whi €t en i &F 0 €05 o0 B BBxed B ALl WANh Wife SPEO0M £ERAL

Accordi ngly, menory cofruption can |ver be d even in the
e e e A b SHe b I e
T e AR SRR o TGS I et
shou'na'an Syt of o8 P A s endu e ot C T
card 210f FI%he’block numbers of the blocks wgich have been ﬁhe
updating.blocks of the data region to which the data has
been written are written.to 'up_da'ting blocks for updating

the block numbers in the blocks constituting the block
number region, and the block.numbers of the blocks which
have been the upda;ing blocks in the block number region

to which the block numbers have been written are stored

to other of the first and the second region.
Accordingly, memory corruption can effectively be dealt

with even in the case where data is written to further

many blocks.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagfam showing an example of
a constitution of an embodiment of a non-contact card
system to which the present invention is applied;
Fig; 2 is a block diagram showing an exééple of
a constitution of a reader/writer 1 of Fig. 1;

Fig. 3 is a block diagram showing an example of

a constitution of an IC card 2 of Fig. 1;



8 Figs. 4A and 4B are diagrans for explaining the basic principle
of the present inventi.on; Fig. 5is a flowhart for explaining |,
readi ng processing in respect of a nmenory having a constitution shown by .
Fi g.s4; Fig. 6 is a flowhart for explaining witing processing in
respect of the nenory having the constitution shown by Fig. 4; Fig.
7 is a diagram showi ng an exanple of a gonstitution of a nenory to which
the single pointer systemis applied; Fig. 8 is ‘a di agram show ng

an exanpl e of a COPShist UldZ0Th 4 ABMBFY iy ¥hhsh rbhe eSigith £nRAIN S e
systemis appli ed; Fig. 9 i1s a flowhart for explaining réadi ng

processi ng b%éé'@cs{:?g.ln%i '@tggy%ﬁ%te%w}esfnt irﬁ'é’ntigni;s a flowchart for

explaining witing processing sl ngl e polnter system . Fig. 11

is a di agram show I’I?éﬁp %Xa{g)lgeg&.ﬁmﬁgpé}:%#t if%‘?%%ﬁémé’a&o whi ch t he

doubl e pointer systemis appli _ gram sﬁ%%i ng an
S O % o DB b LRt TP YRR S e LU pOLTL S
‘shown by Fig. 4; - .

Fig. 6 is a flowchart for explaining writing

processing in respect of the memofy having the
: coﬁStitution shown by Fig. 4;

Fig. 7 is a diagram showing an example of a
constitution of a memory to which the single pointer
system is applied: |

Fig. 8 is a diagram showing aﬁ example of a
constitution of a memory to which the single pointer
system is applied;

" Fig. 9 is a flowchart for explaining-reading
processing by the single pointer system;

Fig. 10 is a flowchart fo; e#plaining writing
processing by the single pointer system;

Fig. 11 is a diagram showing an example of a
constitution of a memory to which the double pointer
system is applied:;

Fig. 12 is a diagram showing an example'of the
constitution of a memory to which the double pointér

"system is applied;

Fig. 13 is a flowchart for explaining reading



9 processing by the double pointer system Fig. 14 is a flowhart
for explaining witing processing by the double pointer system

Fig. 15 is a diagram showi ng an exanple of a -constitution of EEPROM 66 of
Fig.c« 3 when data is read and witten by the double pointer system -

Figs. 16A and 16B are di agrans show ng an exanple of a constitution of
physi cal" bl ocks for constituting an effectiveness determ ning bl ock;
Figs. 17A and 17B are di agrans showi ng an exanple of a constitution of

physi cal bl gsksck@ls iGRShbyt UhienGiowbpei Plodntegi 89stem;  Fig. 18 is a
flowchart for explaining initializing ‘processing which i's carried out

prior to carrying eyly readiBgaandh §GthbRt HOECERHNA i dLSResk i¢fg FEPROM
66; Fig. 19 is a diagram show ng store content of RAM 67;

Fig. 20 is a%fbe\@%@qr&gfw ehlel Adupdef brotif}aferdsgébcle%,of a processing at
step S81 of Frg. 18; Fig. 21 1s a flowhart for explaining reading

processing in respggl, ofs FEPEON agyam =HiindZabS dkdONENsi o or

expl ai ni ng further s of a processing at step S103 of Fig. 21;

Fig. 23is a,flowghalds §9% o BXREPRYMNG &b Pl g PrOGASSE Natl 1RSREEL 4 Of
EEPROM 66;
and written by the Qouble pointer system;

Figs. 16A.and_iGB are diagrams showing an example.
of a constitution of physical blocks for constiéuting
aﬁ effectiveness détermining block:

Figs. 17A and 17B are diagrams showiné'an_example
of a constitution of physical blocks for constituting
a pointer region;

Fig. 18 is a flowchart for explaining initializing
processing which is carried out prior to carrying out
reading and writing processing in respect of EEPROM 66;

Fig. 19 is a diagram showing store content of RAM
67; |

Fig. 20 ;s a flowchart for explaining further
details of a processing at step S81 of Fig. 18;

Fig. 21 is a flowchart for explaining reading
processing in respect of EEPROM 66;'

Fig. 22 is a flowchart for explaining fdﬁther
details of a processing at step S103 of Fig. 21;

Fig. 23 is a flowchart for explaining writing

processing in respect of EEPROM 66;



10 Fig. 24 is a flowhart for explaining further details of a
processi.ng at step S123 of Fig. 23; - Fig. 25 is a diagramfor
expl ai ni ng processes of steps S143 and S144 of Fig. 24, Fig. 26 is
a flowchart- for explaining further details of a processing at step S130 of
Fig.  23; Fig. 27 is a diagramfor explaining processes at steps
S152 and S153 of Fig. 26; and : Fig 28 is a diagramfor. explaining a
processing at step S135 of Fig. 23. DETAI LED DESCRI PTI ON OF THE :

PREFERRED EMBCODI MEWES;. 24 isFiad.f llowHRYWS tarE X 38Rbe adfn it ¢ ORGkitlHE & On Of
an enbodi nent of a ‘non-cont.act card systemto which the present invention

is applied. getailsThFe n&gea%@qlﬁgratsw@gﬂ $$2800% i edohy a
reader/witer RRW1, an ICcard 2 and a controller 3 and transn ssion and:

reception of data iy £args ok ilas AEFURCROR Wch13vhig pEobdul sl 9

non-cont act state by using an el ectromagneti c wave. RI'W1

transmts predglg @ gng@@ix£ftp§ | C q@rd 2 -and t he IC card 2

receives the co n an carries out a proceSS|ng in correspondence with.

the command. Furthyy tyge }C cardh A, L5ausiidcy [£2p0098 98 druklnes

correspondence witf € processing to
details of a process1ng_at step S130 of Fig. 23;

Fig._27'is a-diagfam for explaining processes at
steps S152 and S153 of Fig. 26; and
Fig. 28 is a diagram for explaining a processin§

at step 8135 of Fig. 23.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 shows an example of a constitution of an
embodiﬁent of a non-contact card system to which the
present invention is applied.

The non-contact card system is constituted by a
reader/writer R/W1l, an IC card 2 and a controller '3 and
transmission and reception of data is carried out
between R/W 1 and the IC card 2 in a non—contaet state
by using an electromagnetic wave.

That is, R/W.1l transmits predetermined command to
the IC card 2 and the IC card 2 receives the commend and
carries out a processing in correspondence with the
command. Further, the IC card 2 transmits response data

in correspondence with a result of the processing to R/W



1. R'W1 is connected to the controller 3 via a predeterm ned
interface (for exanple, in conformty wth Prescription RS-485A or the
|ike) and-the controller 3 makes RFW 1 perform predeterm ned processing
by swupplying a predeterm ned control signal to RRW1. Fig. 2 shows
an exanple of a constitution of YW 1 of Fig. 1. - In 1C 21, DPU
(Data Processing Unit) 31 for processing data, SPU ( Si gnal ProceSS| ng
Unit) 32 for, processing data transmtl®ed to the IC card 2 and data '
received fromthe IC card 2, SCC (Serial Communication Controller) 33 for
carrying out comuni ¢ation wit'h the controller -3, and nenory unit 34

constituted by dﬁéAMaagvg %hxe&%%'eagr ﬁﬂ@%ﬂfe %aw% y

processing data an tenporarily storing

processing, R SON0eELaldIfh PeltSce (£or ENCMiffe, 3150 cRd éo%é*mhbgmfy 22

for storing. ~ predeterm ned Sonnect e e bus

out put's comrqﬁq:ﬂ Q. ééégi?mfﬁgf‘%c&%' Eﬂrd %’ZS‘EH % angpbegtzal ves_

response data‘receive _ card 9Ff rom ' _ _
carries out arRdel o ILneURLARES RO & Yor PERIP o SR LBLRNPSS SNI 1!

Keyi ng) modul“&tt or°
processing by,supplying’a'predetermined.bontrol signal
. to R/W 1.

Fig. 2 shbws an example of a constitution of R/W
1 of Fig. 1.

In IC 21, DPU (Data Processing Unit) 31 for
prdcessing data, SPU (Signal Processing Unit) 32 for
processing data transmitted to the IC card 2 and data
received from the IC card 2, SCC (Sérial.Communication
Controller) 33 for carrying out communication with the
controller 3, and memory unit 34 constituted by ROM 41
previously storing information necessary for
prdcessing data and RAM 42 temporarily sﬁoriﬂg data in
the midst of processing, are connected via a bﬁs.

Further, also a flash_memory 22 for storing.
predeterﬁined dafa is connected to the bus.

DPU 31 outputs command for transmitting to the IC
éard 2 to SPU 32 and receives response data receiviaé from
the IC card 2 from SPU 32.

SPU 32 carries out a predetermined processing (for

example, BPSK (Biphase Shift Keying) modulation (coding



12 to one chester code) and the like) in respect of conmand for
transmtting to the IC card 2 and thereafter, outputs it to a nodulating
circuit 23 and receives response data transmtted fromthe 1C card 2 from
a denodul ating circuit 25 and carries out predeterm ned processing in
respect of the data. The nodul ating circuit 23 nodul ates a carrier
wave at a predeterm ned frequency (for exanple, 13.56 MHz) supplied from.
an oscillator 26 i-n ASK (Anplitude Shil2t Keying) nodul ation by data
supplied from SPU 32 and outputs a fornmed .nodul.ated wave to_the IC
as an el ect FOneBAEReSKEFeCPCR laRhtdmdike) A FRsPeeE L qqpman
modul ating circuit 23 carries out ASK nodulation wth the-nodulation
degree of 1 Ber|exansmisiting ta/Ehe RSP EGL2PS Gheg el ¢y QUERRES

maxi mum anpl i tude of the nodul ated wave is prevented from being nullified.
The denpdul aitne ¢ redul@bideneiitcaids 23 2RFdLPSLAY S Fe JrEKs AptriFat ed
wave) received via the antenna 27 and outputs denodul ated data to SPU 32.
Fig. 3 showstamanerdiptedofrencdiise i I0t cordi2t htom @ Femodudptiing 1.
According to the IC card 2, IC 51 receives a nodul ated wave transmtted
from RRW1. cErculiar 25 agghdenseie§2cubnpysse tawntneidr porioic ed imogwih™ t he
antenna 53 and synchroni zes (resonate) with an el ectromagnetic wave having
a predet er m nedpkicaqueficyhe data.

gard 2

The modulating circuit 23 modulates a carrier wave
at a prédetermined fregquency (for example, 13.56 MHzZ)
supplied from an oscillator 26 in ASK (Amplitude Shift
Keying) modulatioﬁ by data supplied from SPU 32 and
outputs a formed modulated wave to the IC card 2 as an
electromagnetic wave via an antenna 27. In this case,
the modulating circuit 23 carries out ASK modulation
with the modulation degree of 1 or less. That is, even
when data is at a low level, the maximum amplitude of
the modulated wave is prevented from being nullified.

| The demodulating circuit 25 demodulates a
modulated wave {ASK-modulated wave) received via the
anteﬁna 27 and outputs demodulated data to SPU 32.

Fig. 3 shows an example of a constitution of the
IC card 2 of Fig. 1. According to the IC card 2, IC 51
receives a modulated wave transmitted from R/W 1.
Further, é condenser 52 compbses an L.C circuit along with

the antenna 5§3 and synchronizes (resonate) with an

electromagnetic wave having a predetermined frequency



13 (carrier frequency).. - In an RF interface unit 61, an ASK
denodul atsing unit 81 detects and denodul ates a nodul at ed wave
(ASK- nodul at ed wave) received via the antenna 53, - out puts denodul ated dat a
to a BPSK denodul ating circuit 62 and a PLL (Phase Locked Loop) unit 63
and a voltage regulator 82 stabilizes a.signal detected by the ASK
denodul ating unit 81 and supplies the signal to various circuits as direct
current power. Further, in.the RB interface unit 61, an oscillating
circuit 83 oscillates a_signal having a frequency the sane as that of a
cl ock frequené§agk iRk afr gAY eRRYUts the signal to the PLL unit 63.
An ASK nodul ating unit 84 of the RF interface unit 61 varies |oad of the
antenna 53 as power b ARRbBf inkerfaceannis 6 @ dPordenedwdiatingt a
supplied fromthe <calculating unit 64. For exanple, it can be realized by
t he procedur eunptwi§ilcriet prégerardn denodnliatesga modvwdmted wave OV OFF in
correspondence with data and predetermned load is connected in parallel
with the antéABK-B®dnlytefewarta) sneceliiveyl evbaecthe anteeilen NS 3, ASK
modul ating unit 84 nodul ates in ASK nodul ati on nodul ated wave received via
t he ant enna 5Gubtpdtisr degwidwlatad datal tiveal BRSH craam du da RAYWGL cdiracd he
ant enna 53. The PLL unit .63 fornms a clock signal from data

62 and a PLL (Phase Locked Loop) unit 63 and a voltage

regulator 82 stabilizes a signal detected by the ASK
demodulating unit 81 and supplies thé signal to various
circuits as direct current power.

Further, in the RF interface unit 61, an
oscillating circuit 83 oscillates a signal héving a
frequency the same as that of a clock frequency of data
and outputs the signal to the PLL unit 63.

An ASK modulating unit 84 of the RF interface unit )
61l varies load of the antenna 53 as power source of the
IC card 2 in correspondence Qith data supplied from-the
calculating unit 64. For example, it can be realized
by the procedure in which a predetermined switching
element is made ON/OFF in correspondence with.data and
predetermined load is connected in parallel wi;h the
antenna 53 only when the switching element is made ON.

ASK modulating unit 84 modulates in ASK modulation
modulated wave réceived via the antenna 53 and transmits
the modulated component to R/W 1 via the antenna 53.

The PLL unit 63 forms a clock signal from data



14 supplied fromthe ASK denodul ating unit 81 in synchronismwth the
data and outputs the clock signal to a BPSK denodulating circuit 62 and a
BPSK nmodul ating «circuit 68. When data denodul ated by the ASK
demddul ating unit 81 is nodul ated in BPSK nodul ation, the BPSK
dembdul ating circuit 62 carries out denodul ation (decoding of one chester
code) of the data in accordance wth _the clock signal supplied fromthe
PLL unit 63 and outputs denpdul ated ddta to the cal cul ati ng unit 64.
When data supplied fromthe BPSK nodulating circuit 62 is encrypted, the
cal cul ati ng sHRR1EaddéramesthendSardteredupadidstictrdEcdderinnit 92 and
processes the data at a sequencer 91 (data witingneans) (block nunber
writing neasyn¢hirend sanyidde dilte até apdbertavits fghe pbock. skgmiaier
when the data is not encrypted, data supplied fromthe BPSK denodul ati ng
circuit 62 it adBPER By mnpl & bdnigo ctitre wict eheard 3l BRShoandbkakdng
processed by the encoder/decoder unit 92. The sequencer 91 carries
out a procesdinmmuin 68orrespondence with data as conmand supplied thereto.
That is, for exanple, the sequencer 91 wites or reads data to or from
EEPROM 66 (stori ngiheantyta demodudagaid by chéadRidempduls tidphntihe
calculating unit 64 cal cul ates Reed-Sol onon code as a parity from
81 is modulated in BPSK modulation, the BPSK
demodulating circuit 62 carries out demodulation
(decoding of one chester code) of the data in accordance
with the clock signal supplied from the PLL unit 63 and
outputs demodulated data to the calculating unit 64.
When data supplied from the BPSK modulating
circuit 62 is encrypted, the calculating unit 64 decodes
the data at an encoder/decoder unit 92 and processes the
data at a sequencer 91 (data writing means) (block number
writing means) (first?éﬁd second block number writing
meansj). Further, when the data is not encrypted,'data
supplied from the BPSK demodulating circuit 62 is
directly supplied to the sequencer 91 without being
processed by the encoder/decoder unit 92.
The sequencer 91 carries out a processing in
correspondence with data as command supplied thereto.
That is, for example, the sequencer 91 writes or reads
data to or from EEPROM 66 (storing means).

A parity calculating unit 93 of the calculating

unit 64 calculates Reed-Solomon code as a parity from



15 data for storing to ROM 65 or data stored to EEPROM 66. Furt her,
after carrying out predeternmned processing at the sequencer 91, the
calculating unit 64 outputs response data i-n correspondence with the
processing (data for transmitting to RRW1) to the BPSK nodul ating circuit

68. . The BPSK nodul ati.ng circuit 68 nodul ates data supplied fromthe
calculating unit 64 in BPSK nodul ation,_and outputs nodul ated data to the
ASK nodul ating unit 84 of the RF intel?ace unit 61. ROM 65 stores

processing prograns to be carried_ out by the sequencer 91 or_ other
necessary daBRtRAAT 5t oEHBEr hPi ROMs 6§y B datd SEAFRI| FREFRROM68i-dst of
processi ng when the sequencer 91 caries out processes, . EEPROM
(Electrical ly ErasaBpethed Pragtarmaprey Feg) ovs B CabR¥&IASd e nenory
and is constituted to continue storing data even after the I1C card 2 has
fini shed conpmeicessbnowkthtiRewequeacaup il dhe@rdrcuhasipgenndttofded.
Next, anexplanationwi || be given of transm ssion and reception processing
of data betweertpRit¥ lresgontee d&teads Xorrespongende(wilgh Hherradi ates
a predeterm ned electromagnetic wave fromthe antenna 27, nonitors | oad
state of thepavices=ilg &ddtandokstwaidmibtingg 6P RW 1) to the BPSK
modulating circuit 68.

The BPSK modulating circuit 68 modulates data
supplied from the calculating unit 64 in BPSK modulation
and outputs modulated data to the ASK modulating unit
84 of the RF interface unit 61.

ROM 65 stores processing programs to be carried
out by the sequencer 91 or other necessary data. RAM
67 temporarily stores data or the like in the midst of
processing when the sequencer 91 caries out processes.

EEPROM ({Electrically Erasable and Programmable
ROM) 66 is a nonvolatile memory and is constituted to
continue storing data even after the IC card 2 has
finished communication with R/W 1 and supply of power
has been stopped.

Next, an explanationwill be given of transmission

and reception processing of data between R/W 1 and the

g

IC card 2.
R/W 1 (Fig. 2) irradiates a predetermined
electromagnetic wave from the antenna 27, monitors load

state of the antenna 27 and awaits until change of the



16 load state is detected by approach of the IC card 2. Incidentally, in
this case,. RRW1 may carry out a processing (polling) of repeating to
irradiate an el ectromagnetic wave which is nodulated in ASK nodul ation by
dat a~having a predeterm ned short pattern and call the IC card 2 at
constant tine intervals until. response fromthe IC card 2 is provided.

In respect of RRW1, when approach of the ICcard 2 is detected, SPU 32 of
R'W1 carries out BPSKnodul ati on by ddba (command in ‘correspondence with

processi ng fqr._ 4raking.t I CL € i n | ¢ card
2 or the like oavﬁtgg?egt%ar%éu?%?gﬁévggsﬁa#ﬁaog%tkgr%\%e Ielrgrn'Itr(\:((;aé%]’(‘f%qgt—‘incy
(for exanpl e, fregquepcy.tw ce .much as c k. .frequency of data) as a
carrier and "Iélu lp‘ﬁ?'%gﬁxﬁ‘gr'néﬁl ngrgflfatc&f?/\lavés) olt ﬁnea%ﬁoﬁﬁ\#ﬁ'i r?d“ c%rcuit .23.
I ncidental ly, in BPSK nodul ation, . data can be.nmade tp correspond to a
change | n t RRESIRARS SR8, HETIHAG! e E ERReBE 188! ke FFFaPLAGEon
conversion. In this case, .consideratioon needs not. to be_ paid to the
polarity of eﬁ'ﬁé:%‘a‘ﬁ?gf‘@&’\ﬁa\féa’fﬁ Vhe derbfiulg ""rﬁ'b‘b%régi 8%%since even

when a BPSK-nodul ated signal is reverted, the signal is denodulated to
ori gi nal dat ®odulationy (ks A3 vNE & RF¢IeseEHITL shrr Ane t &BHDl at i on

Wi th respect to the predeterm ned carrier . .
and call the IC card 2 at constant time intervals until

response from the IC ¢card 2 is provided.

In respect of R/W 1, when approach of the IC card
2 ié detected, SPU 32 of R/W 1 carries out BPSKmodulation
-by data (command in correspondence with processing for
making the IC card 2 execute, data written to the IC card
2 or the like) with a rectangular wave having a
predetermined frequency {(for example, frequency twice
as much as clock frequency of data) as a carrier and
outputs a formed modulated wave to the modulating
circuit 23.

Incidentally, in BPSKmodulation, data can be made
to correspond to a change in the phase 0f the modulated
wave by using differential conversion. 1In this case,
consideration needs not to be paid.to the polarity of
the modulated wave in_the demodulating operation since
even when a BPSK-modulated signal is reverted; the
signal is demodulated to original data.

The modulating circuit 23 carries out ASK

modulation with respect to the predetermined carrier



17 wave by.the nodul ati on degree (= maxi mum anplitude of data signal/
maxi mum,anpl i tude of carrier wave) of less than 1 (for exanple, 0.1) and
transmts a forned nodul ated wave (ASK-nmodul ated wave) to the IC card 2
via . the antenna 27. Furt her, when the transm ssion is not carried
out,- the nodulating circuit 23 is constituted to forma nodul ated wave
by, for exanple, high level in tw levels (high level and low |l evel) of a
digital signal. In respect of thé 1C card 2 (Fig. 3), a portion of
the el ectromagnetic wave irradiated fromthe antenna 27 cﬁq{%VVl IS

converted i nWeVnh kY celkei Boduditi0R €RrErasC (F rRYTEMUGhATR bt BHCSy athe

antenna 53 and the condenser 52 and the el ectric .signal (nodul ated wave)
i s outputteddeda isd grral Ateaxhruncangl itude ofF GarEier YRYeAsrE less
denodul ating unit 81 of the RF interface 61 <carries out envel op_detection
by rectifyi nghamd 1 sfborhiexpnmbe noulladt candateangipmbrfed Foagedl f or med
thereby to the voltage regulator 82, extracts a data -signal by restraining
a direct curmerdiulcotgdnenveofAsKemosiimtediiaved puosthad @mardigNaa to
the BPSK denodul ating circuit 62 and the PLL unit 63. - The vol tage
regul at or 82taleakidt@rnat 2 signal supplied fromthe ASK denopdul ating unit
81, forms direct -current power and supplies it to various circuits.

Further, when the transmission is not carried out,
the modulating circuit 23 is constituted to form a
modulated wave by, for example, high level in two levels
(high level and low level) of a digital signal.

In respect of the IC card 2 (Fig. 3), a portion
of the electromagnetic wave irradiated from the antenna
27 of R/W 1 is converted into an electric signal in the
LC circuit constituted by the antenna 53 and the
condenser 52 and the electric signal (modulated wave)
is outputted to the RF interface 61 of IC 51. Further,
the ASK demodulating unit 81 of the RF interface 61
carries out envelop detection by rectifying and
smoothing the modulated wave, supplies a signal formed
thereby to the voltage regulator 82, extracts a data
signal by restraining a direct current component of the
signal and outputs the data signal to the BPSK
demodulating circuit 62 and the PLL unit 63.

The voltage regulator 82 stabilizes the signal

supplied from the ASK demodulating unit 81, forms direct

current power and supplies it to various circuits.



18 Further, in this case, a termnal voltage VO of the antenna 53
Is represented by, for exanple, the followng equation. ' :
VO=V10( 1+kXVs(t))cos([err]t) where V10cos ([err]t) represents the carrier
waver notation Kk designates the nodul ati on degree and Vs(t) represents

data-outputted from SPU 32, respectively. " Further, a value VLR at
the lowlevel of a voltage V1 which h been rectified by t he ASK
denodul ating unit 81, is represent ed , for exanple, the follow ng

equation. . VLR=V10Q( 1+kx( - 125% In this equatijon,  notation VWf
desi gnates vol tage FRFSHSH - ol i é%&ﬁs&tq‘tﬁlﬁﬁrgllné&l‘f%ﬁ@g@l NOuicE f or
carrying out rectifi cat i on and snoothing in the ASK denodul ating unit 81
and i s gener 1§ aBEERANR B ol . represenpA Aoei IPRgeXadiRgrad Bhiech has
been rectified and snmoothed by the ASK denpdul ating unit 81, the voltage
regul ator 82 fnkkevings agnatignal and supplies it as direct current power -
to various circuits starting from the calculating unit 64. Incidentally,
vol tage variation VAFVLEr EnekexVatiwddrcds ghathevel and | ow level) after
rectification is small since the denodul ati on degree "k" of the
denodul at ed wiheerée 1esssti(lestr) kepresendisnghy, chire et twegee | agoitatdro32 can
easily form .
k designates the modulation degree and Vs{(t) represents
data outputted f£rom SPU 32, respectively.

Further, a value VLR at the low level of a voltage
V1 which has been rectified by the ASK demodulating unit
8l, is represénted by, for example, the following
eqgquation.

VLR=V10(1+kx(-1))-VE

In this equation, notation Vf designates voltage'
drop at a diode constituting a rectifying circuit for
carrying out rectification and smoothing in the ASK
demodulating unit 81 and is generally about 0.7 volt.

Upon receiving a signal which has been rectified
and smoothed by the ASK demodulatingunit 81, the voltage
regulator 82 stabilizes the signal and supplies it as
direct current power to various circuits starting from
the calculating unit 64. Incidentally, voltage
variation (difference betWeen.high level and low level)
after rectification is small since the demodulation

degree *k" of the demodulated wave is less than 1.

Accordingly, the voltage regulator 82 can easily form



19 the direct current power. - For exanpl e, when a nodul ated wave
havi ng the nodul ation degree "k" of 5 %is received with V10 of 3 volt or
-higher, -the low | evel voltage VLR after rectification is 2.15
(=3x(1-0.05)-0.7) volt or higher and therefore, the voltage regulator 82
can supply the sufficient voltage as power.source to various circuits.
Further, in this case, the anplitude 2x5 V10 (Peak to Peak value) of an
alternatlng current conponent (data con%onent) of the voltage V1 after
rectification s 0.3 x0. 05x3) volt or hi gher and accordingly, the ASK

derpdul ating dM% ?ﬁ?géﬁ &@Hﬁﬁﬁ? t &Yt with a suff|C|entIy hlgh S/'N
ratio. In thig way, nﬂgnlc tion mntg h ror ﬁ hi gh’
S/INratio state) canF‘BE Eécrafn? oulV ISP (FiRGtHéE I{”?rﬁﬁu ZVedt %GEehaw ng-
t he nodul ati on degree, "k" or. less and direct current volta%F mhlch S
sufficient a® t%BBré@grse%up'le%H Po¥thE Fecedtrd with Vi

recei ving data signal (BPSK-nodul ated signal) from ASK denndulatlng uni t

81, the BPSK V@dioR¥ aRiadex « cthe é?Wﬂ%ﬁﬁﬁFaF@§QQﬁﬁd¥P§ SfFREF in

accordance with a clock signal supplied fromthe PLL unit 63 and outputs
nmodul at ed dat Zewd kfcahion s g Wilt=3»%4L-0.05) -Q/\h'éh Yalt suppigbeéxfrom

t he BPSK denodul ati ng
and therefore, the voltage regulator 82 can supply the

sufficient voltage as power source to various circui'ts.
Further, in this case, the amplitude 2xkxV10 (Peak to
Peak value) of an alternating current component (data
component) of tﬂe volte.ge V1 after rectification is 0.3
(=2x0.05x3) volt or higher and accordingly, the ASK
demodulating unit 81 can demodulate data with a
sufficiently high S/N ratio.

In this way, conimuni_cation with low error rate (in
a high S/N ratio state) can be carried out by using the
ASK-modulated wave having the modulation degree *k*" of
1 or less and direct current voltage which is suffieient
as power source is supplied to the IC card 2.

Upon receiving data signal (BPSK-modulated
signal) from ASK demodulating unit 81, the BPSK
demodulating circuit 62 demodulates the data signal in
accordance with a clock signal supplied £rom the E;LL unit
63 and outputs modulated data to the calculating unit
64.

When data supplied from the BPSK demodulating



20 circuit 62 is encrypted, the calculating unit 64 decodes the data at
t he encoder/decoder unit 92 and supplies the data (command) to the
sequencer 91. Further, during this period, that is, after having
transmitted the data to the ICcard 2, RW1 awaits during a time period

until * receiving response thereto, while having sent data having a val ue
of 1. Therefore, during this period., t | C card 2 receives a nodul ated
wave having a constant naxi nrum anplitude. After having finished

processi.ng, the, nger. 91 § ts, d % taJfor.transmtt] to. RFRW1)
in respect ofglé§r8g§'& 'gso%st%%(?% gg&s%,‘siﬁ %o Q?ﬁéﬂla}?eﬁ?o ?ﬂ]é &%E%Emies
nmodul ating circuit_ 68. Sim.lar to‘ggg 2 of RRW 1 gge BPSK nodul ati ng
circuit 68 mdﬁ#ﬁt%@g?haeé ?&?% qife kgﬁt?&ﬁ"a’f i € CiaRf SRR efickier
code) and thg&gﬁftﬁr, t he Sircuit out puts the da%f to_the ASK nodul ating
unit 84 of the®RE2| (COMBARAUNIEL de Sequengqy ndf.  RRrAReFwddraing
unit 84 nodul ates in -ASK nodul ation the received nodul ated wave in
accordance withlARerE8%e thednd it pdtax P ingErarsPddted e idatat o
both ends of the antenna 53 by utilizing a switching elenent, by which the
terninal vol t degR W¥e thfe CaHdAnaR /¥ L AWRLAS1 Aus LG fel imved Perd Qthmm t 1
transmtted to RW 1. Meanwhi |l e, the nmodulating circuit 23 of RRW1
receiving response thereto, while having sent data
having a value of 1. Therefore, during this period, the

IC card 2 receives a modulated wave having a constant
maximum amplitude.

After having finished processing, the sequencer
91 outputs data (data for transmitting to R/W 1) in
respect of a result of the processing or the like to the
BPSK modulating circuit 68. Similar to SPU 32 of R/W
1, the BPSK modulating circuit 68 modulates the data in
BPSK modulation (coding to one chester code} and
thereafter, the circuit outputs the data to the ASK
modulating unit 84 of the RF interface unit 61.

Further, the ASK modulating unit 84 modulates in
ASKmodulation the receivedmodulated wave in accordance
with data to be transmitted by varying the load connected
to both ends of the antenna 53 by utilizing a switching
element, by which the terminal voltage of ‘the antenna
27 of R/W 1 is varied and the data is transmitted to R/W

1.

Meanwhile, the modulating circuit 23 of R/W 1



21 continues transmtting the data having the value of 1 (high level) in
receiving.data fromthe IC card 2. Further, data transmtted by the IC
card 2 is detected at the denpdulating circuit 25 fromvery snall

vari ation of term nal voltage (for exanple, several tens mcrovolts) in
the termnal voltage of the antenna 27 el ectromagnetically coupled to the
antenna 53 of the IC card 2. Further, a detected signal

(ASK- nodul at ed wave) is nodul ated by bé#ng anplified by an anplifier

e output ted CSEpiraRY RS RS N e R nA Y ol e i o
proceqses the WASET oheany 13 RekdRupy; BULS, nd PRE 3L T2 10
't is deter mEMAETRAT DRECSHAMBAELSS BY THDE DAt et S AP ACEA | ar
and the 10 cARIEBe REmAM 12 EORCH FEORE AL EF ARASUT L EARRPEAORn i s
to be finished, YW1 _finishes communi cation grocessingémdth the I1C card

2. As Qs dreFRERE VR L R GR 1 (o sFFREPdSa SSVEREL (F@RSird 2 by

utilizing ASK dul ati on _havi ng.t he .
g Hy%rovolts) %n the terminal voltage of the antenna 27

electromagnetically coupled to the antenna 53 of the Ic
card 2.

Further, a detected signal (ASK-modulated wave)
Es modulated by being amplified by an amplifier having
a high gain and @igital data obtained as a result of
demodulation is ocutputted to SPU 32 in the demodulating
circuit 25. SPU 32 demodulates the data (BPSK-
modulated signal) and outputs it to DPU 31. DPU 31
processes the data from SPU 32 and determines whether
communication is to be finished in accordance with a
résult of the processing. Further, when it is
determined that the communication is to be performed
again, similar to the abgve—described case,
communication is carried out between R/W 1 and tﬁe IC
card 2. Meanwhile, when it is determined that
-communication is to be finished, R/W 1 finishés
communication processing with the IC card 2.

As described above, R/W 1 transmits data to the

IC card 2 by utilizing ASK modulation having the



22 nodul ation degree "k" of less than 1 and transmts the data to the IC
card 2 and the IC card 2 receives the data, carries out a processing in
correspondence with the data and returns data in correspondence with a

result- of the processing to RRWL. Next, an explanation wll be
given of reading and witing processing of data in respect of EEPROM 66 by
t he sequencer 91 of the IC card 2 (Fig. bef ore which an explanation
will be given of a method of dealing w menory corruption according to

the present i 'ﬂi’cf‘&%i‘&@i%% i, akgonoef 1 bhe tae St A t%aoxésxglj'ﬁi'r%{ne an

expl anati on wi e -grven of the basic principle of a net eal i ng

W th menory C%’%éﬁ“&o"?he C card% AT ETd8Yrd 2 f&é%%%lh‘ehﬁa%%@ry’
reading and witing of information 1S assuned {0 carry oOut by a
pr edet er mi ned hl ock unit onsi der a. case

nd re .dat .Qred.to.a
certain block cﬁﬁ’seﬁp%é? %d?r%ceSSJ‘We’rln ncé)vﬁ’ﬂ%\t%] olgsde\%}rcla? t%’teln }t g & AR en
to already stored data) t he.bl ock Bl per.se, in.the.case re  supply
of pover 1o t ARG cieiaclahAciRerpErandanaehse ikl actoanty of B
operation, the new data cannqt &ﬁ witten conpletely. The data stored to
the bl ock Bl PEORESLAG & B3/ Yhitch mermory corruption is caused.

Accordi ngly, when nepory corruption |s_causef in the case where the new
data to be witten t%eFﬁe BPO%Epéfnatl°n“WI 1 be given of reading and

writihg prdcessing of data in respect of EEPROM 66 by
the sequencer 91 of the IC card 2 (Fig. 3) before thch
an explanation will be given of a method of dealing with
memory corruption according to the present invention as
preparation of the fore stage.

First, an explanation will be given of the basic
priﬁciple of a method of dealing with memory corruption.

For example, now, in respect of the memory,
reading and writing'of information is assumed to carry
out by a prédetermined block unit and consider a case
where data stored to a certain block Bl is updated.

When new data is written (overwritten to already
stored data) to the block Bl per se, in the case where
supply of power to the IC card becomes deficient in the
midst of writing operation, the new dété cannot be
written completely. The data stored to the bloék Bl is
destructed by which memory corruption is caused.
Accordingly, when memory corruption is caused in the

case where the new data to be written to the block Bl



23 is being actually witten to the block Bl, the system cannot deal

therewith-

For exanple, in the case where data stored to the block Bl is

bal ance of electronic "~noney, new shopping is conducted and the sum
subtracted by the bill is witten as new data through the.
above-descri bed net hod, when nmenory corruption is caused, the IC card

cannot be used. "Hence, the new data to be witten to the bl ock Bl

is witten to a block B2 different from28he block Bl. In this way,
al though in the case where nmeppry caqrruption ﬁ%g-% used in the mdst of
a

Witing the nehf dBf3%%H aHeuaplycHrEL tepetae

QB - bEDKr S RtHem

conpletely and the effectiveness cannot be guaranteed, at |east, data
stored to the $RBERtBEeEd thepewihted ForoMimye  dést FH& 6@se where
Further, when new data. is further supplied, the data is witten to a

bl ock differerfatpomtiored| sektBe RieorkeRdnjise bahangeokf Bplectpenin s
way, in the case where new data is supplied, the newdata is witten to

bl ock ot her tHeeneyhl nek sbopmigto dat ganduched andnther sumepubtracted

preceding tinme is stored by which, 'at least, the data that is witten at
t he precedi ng ky nkhees bigrkeviat we iftrttan besngedesiatret biripugk i thag t he new
data whereby the IC card is prevented from being unable to

t he worst caseabove-described method, when memory corruption is

‘caused, the IC card cannot be used.

Hence, the new.data to be written to the block Bl
is written to a block B2 different from the block Bl.
In this way, although in the case where memory corruption
is caused in the midst of writing the new data to the
block B2,.the new data cannot be written completely and

the effectiveness cannot be guaranteed, at least, déta

-stored to the block Bl can be prevented from being

destructed.

Further, when new data is further supplied, the
data is writtén to a block different from the block B2
({for example, the block Bl). In this way, in the case
where new data is supplied, the new data is written ﬁo
a block other than a block to which data that has been
written at a preceding time is stored by which, at least,
the data that is written at the preceding tim; is
prevented from being destruéted.by writing the new data

whereby the IC card is prevented from being unable to

use even in the worst case.

use even in

a



24 Next, an explanation will be given of a method of reading and
witing data to and froma nmenory to which the above-described basic
principle is applied in reference to Figs. 4A and 4B. According to
Figs.» 4A and 4B, 1 block is constituted by 11 bytes where 1 byte (8 bits)
of newest information, 8 bytesof data and2 bytes of effectiveness

i nformati on are successively arranged fromthe front end. However, the
nunber of bits of 1 block, and the nunbé@fs of bits allocated to newest
information, data and effectivepess imfornﬁ#' articul arly

on are not
linited to the aboViR¥bscFppriplanation tv@%‘tg’rﬁ?ﬁrﬂgt?dﬁeﬁzhﬂﬂcatﬁes
the newness (newest feature) of store content of the block and, for
exanpl e, absoF8R&Idg ABAIF i Fd s 8GichtE Al 2REnDEPTOR BEROY Keo celniph
used. That is,.when absolute date-and tine is used, in the case where date

and tinme of stBR APotRraersridhaddeasis mukREipPArordfmtaRpliede irevest
bl ock storing data can be detected by the newest information. Further,
when a sequentreferenmertpsFigsd 4k and dBe where, for exanple, an

i ncremented nunber is stored as the newest information at every tine of
witing data, a valAsecde@ing ttiee FggesdAv@ing £8.t He eyt isne of
writing data. In this case, it is sufficient if it can be
constituted by 11 bytes where 1 byte (8 bits) of newest
information, 8 bytes of data and 2 bytes of effectiveness
information are successively arranged from the front end.
However, the number of bits of 1 block, and the numbers
of bits allocated to newest information, data and
effectiveness information are not particularly limited
to the above-described.

The newest information indicates the newness
{newest feature) of store content of the block and, for
example, absolute date and time, seguential number or
tHe like can be used. That is, when absolute date and
time is used, in the case where date and time of storing
data is stored as a newest information, the newest block
storing data can be detected by the newest information.
Further, when a sequential number is used, in.the case
where, for example, an incremented number is stored as
the newest information at every time of writing data,
a value having the largest value is the newest one of

writing data.

In this case, it is sufficient if it can be



25 recogni zed which one of at least two blocks is new The newest
informati en may be able to represent at |east three states. For exanple,
now, when 3 values of 0, 1 and 2 are assuned to use as the newest '
informati on capable of representing three states, at every tinme of
witing data to either of two blocks, 0, 1, 2, 0, [err] nmy be determ ned
as the newest information of a block t ich data'is witten. In this
case, when the nemest infornatiOn of two blocks i$°0 and 1, the bl ock .

having 1 is newer, are 1 nd , the blo hayi n I S newer

ond when t hey T8REUR LA ERE BRECRE R RATE U0 AREKS R PNyl TRS of
0O, 1-and 2 are used as the newest |nfornat|0n in this way, the nunber- of
bits is suffPEW&eRt WRECIMSION paYr Ries@bker Loy XARResaut B¢ IRARSE!
information, 3 of flags each having 1 bit may be . used, and the flag
standing for th&es tR§eSuccESS f&2RP ke dhANgeWhan Sv ¥R ueseo 6 Owr Lt i ng
data to the bl ock. . In this case, in the follow ng, as the newest -

i nformation, 8ndallugrefagsumethdte wEkl age thednewest imErmatteon
effectiveness inforndtion indicates, so to speak, the effectiveness

(effective orcaneﬂofla:tqﬁ/ec)epnesen@mmr%f%twﬁtemnaa:n@mw timeee fii ng
whether witing of the newest information and the data of the block has

normal | y beenwfifiigitediatadtof @tlteb@mptbé tRS blRadts Sof endn) 2codk, cidéd he
| i ke may be used.
may be determlned as the newest 1nformatlon of a block
to which data is written. 1In this case, when the newest
information.of two blocks is 0 and 1, the block having
1 is newer, when they are 1 and 2, the block having 2
is newer, and when they are 2 and 0, the block having
0 is newer. When 3 values of 0, 1 and 2 are used as the
newest information in.;his way, the number of bits is
sufficient with 2 bits. Otherwise, fér example, asjthe
newest information, 3 of flags each having 1 bit may be
used, and the flag standing for the bit may successively-
be changed at every time of writing data tb the block.
 In this case, in the following, aé the_ne&est
information, 3 values of 0, 1 and 2 will be used.
Next, the effectiveness information indicates, so
to speak, the effectiveness (effective or ineffective)
of the newest information and data concerning Qﬁether
writing of the newest information and the data of the

block has normally been finished, and, for example, RS

({Reed-Solomon) code or the like may be used.



26 Further, the effectiveness information is not limted to an
error, corsrection code of RS code or the |ike. For exanple, the
effectiveness information may be parity that is calculated while witing
the newest information and the data or may be a flag of 1 bit that is
added after normally witing the newest information and the data.

In Figs. 4A and 4B, the nenory is provigigd with two blocks of a first and
a second region. Fig. 4A shows a behavior where data O1H t hrough 08H (H

t h deg) - St.ared: ts k of
the firet region and B ahel TRme RS RLEHY RO TR A MREESR, L4 nBLYCC,

t he second regi.on,, . Ltespectiv - _Ear_ ex e, 1 t h 1 are
assunmed to sugﬂ'lm t%é tr$'1§_wg(&1"ate§] ol bceoﬁffefttceirﬁr?f‘?‘lr;g%l 9f %'Lgle Je}{#)%g?rvgs Ss
.of the two bl gogks of the first .and the second.regions .is determned in
reference to 3&5‘%“gf:?’r’v%ﬁgg?lq'nftotf"?‘ra?ggﬁ.cq‘l‘—'ﬂ’r%h%?,s ?‘H%Pﬁi“ka%g]g& T&¥t her
of the block _is assuned o be effectiyve. .. Wien,both of the two

bl ocks are ef P@clplav‘é’;t%Féﬁt di¥e qasl?l‘é%/\%f;eps VRS FREG RS SR RRrESto the
newest infornmation. In Fig. 4A, the newest informatjon of fhe, block of
the first or ERESRBFYORGAGHthe dasiay Rk RPY Re A 79 dH, 1 iRipetbrFel y

‘and accordingly, the block Lo ) .
is added after normally writing the newest information

and the data.

In Figs. 4A and 4B, the memory is provided with
two block-s of a first and a second region. Fig. 4A shows
a behavior where data 01H through 08H (H repreéents a
hexadecimal number) have already been stored to the
block of the first region and 8 data FFH have already
been stored to the block of the second region,
respectively.

For example, 11H through 18H are assumed to supply
as new data to be written, firstly, the effectiveness
of the two blocks of the first and the second regions
is determined in reference to the effectiveness
information. Further, in this case, either of the block
is assumed to be effective.

When both of the two blocks are effective, which
one is newer is determined in reference to the’newést
information. 1In Fig. 4A, the newest information of the
block of the first or the second region is designated

by 01H or O00H, respectively and accordingly, the block



27 of the first region is newer. In the case of witing new data,
as descri-bed above, in order to prevent data which has been witten in the
preceding time from being destructed, the new data is witten to a bl ock
that is not 'the newest block. Accordingly, in this case, as shown by, for
exanple, Fig. 4B, data 11H through 18H are witten to a block of the
second region. After finishing to witesdata 11H through 18H, firstly, the
newest information of the bIock to which the data have been witten is
information of the block -of the first region

updated. That th
whi ch has beeR t%%l e€k§ %ﬂ%?g ﬁgsﬁﬁﬁﬁﬁilby OlHand accordlngly, t he
newest information

' of second, regi on o whi, data.is
witten now, -is de(s)%f ﬁg'teeﬂaﬁf ‘Bﬁlﬂl"f’nﬁfngf%‘f%@tﬁ% Fﬁ&r Fﬁ?g"’%cm by-
1. Flnallx the ef fectiveness |nforn%% epresentlng t he
ef f ecti veness*Bf Hgﬁé‘fﬂ43¥ﬁ%ﬁﬂﬁ daha éhﬂﬁ EFnlﬂﬁﬁQEﬁ?oHHOQPﬁls
witten to the block of the second regio a further
expl anati on WPFECREifg hine Fﬁ?m[h%k%%sﬁﬁﬁﬁﬁ“QE%ﬂfnﬁh&n&QMw44¢© Y8ta to
and fromthe nenory having the constitution shown by Fig. 4 in reference
to flowchart sWeftrieR %o apdbliogk that is myestheapewgianalreir-wil | be

gi ven of the :
Accordingly, in this case, as shown by, for exanple, Fig.

4B, data 11H through 18H are written to a block of the
' second region. After finishing to write data 11H

through 18H, firstly, the newest information of the
block to which the data have been written is updated.
That is, the newest information of the block of the first
region which has been the newest block is designated by
01H and accordingly, the newest information of the block
pf the second region to which the data is written now,
is designated by 02H that is produced by incrementing
OlH by 1.

Finally, the effectiveness information
representing the effectiveness of data 11H thrdugh 18H
and the newest information 02H is written to the block
of the second region.

Néxt, a further explanation will be given of the
processing of reading and writing data to and from the
memory having the constitutioh shown by Fig. 4 in
reference to flowcharts of Fig. 5 and Fig. 6.

First, an explanation will be giveén of the



28 processing of reading in reference to the flowhart of Fig. 5.
Firstly, ikn step S1,- by referring to the effectiveness information of the
first and the second regions, the effectiveness is determ ned. Wen only
t he blrock of the first region is determned to be effective in step S1,
that irs, when the block of the first region is effective and the bl ock of
the second region is ineffective, the eration proceeds to step S2. In
step S2, data is read fromthe first reéBon that is the effective block _
and the processing is finished. _Further, when only the block of the second
region is det%??r?ﬁéélt”{gbbfé?q%‘é%Pgelpnrﬁf@EeSlcet‘f‘\%ttt’ilg fhrvshart of ock
of the first region'is ineffective and the block of the second region is
ef fective, théFbﬁeréblon proceeds to step S3, data is read fromthe second -
region that is the effective block and the processing is finished.
I n the neantine, wheFibwstthlivf theslemxkslof byhaefiérsingnda Hheecond
regions are determned to be effective in step S1, the operation proceeds
to step S4 weffechévienmss Irfibumatiiomet£rbhrefinst efredrihg secdd
newest information of the blocks of the first and the second regi ons. Wen
the first reglmangiendeteﬂmneﬂfebmmaeemesxerlshmﬁémtaednd Wegamnonmystep
$4, the .- 28 -

. the block of the first region is determined to be

effective in step S1, that is, when the block of thé first
region is effective and the block 6f the éec@nd region
is ineffective, the operation proceeds to step S2. 1In
step S2,-data is read from the first region that is the
effective block and the processing is finished.
Further, when only the block of the second region is
deﬁermined.to be effective in step S1, that is, when the
block of the first region is ineffective and the block
of the second region is effective, the operation
proceeds to step S3, data is read from the second region
that is the effective block and the processing is
finished.

In the meantime, when both of the blocks of the
first and the second regions are determined to be
effective in step S1, the operation proceeds to step S4
whére the newest feature is determined by referring to
the newest information of the blocks of the first and
the second regions. Whenthefirstreghmaisdetermined

to be newer than the second region in step S4, the

- 28 -



29 operation proceeds to step S2, data is read fromthe block of the
first.regrton that is the newer one and the processing is finished.
Further, when the second region is determined to be newer than the first
region, -the operation proceeds to step S3, data is read fromthe block of
t he second region that is the newer one and the processing is finished.
Next, an explanation will be given of tq% processing of witing in
reference to the flowhart of Fig. 6. In this case, the:

ef fectiveness i s determ ned at | ar. o t.he -cas f step S1 in
Fio. 5. nen oG ChEALPEGE 1107 7168 Fre % oﬁa o e ncl ohe
effective, ratiQ roceeds to, ste ata t he ne

i nfor mation . a??& °ﬁ% e‘%‘ t&t%) %Es Wlf’ﬁ‘r %Hﬁ%‘ﬁ B apéﬁ are
witten to the second region that is the in ffectlve bl gck and t he
processi ng ispFﬂﬁ%ﬁﬁ%PgFgth&nlﬁﬁéﬁ -onFPTie Iy orRenoitheesQERBAY region
is determned to be effective’in step Sl1, the operation proceeds to step
S14, the dat aregdpn ﬁ@\@ﬁtqmbﬁﬁﬂtFBnbarﬁeVﬁé' Ehpocthpefidsst imEmkomt i on
whi ch have been updated are witten to the first region that is the

i nef fecti ve bFBEKORAFALION RIRBESAAGEPSS kR Sheclata is readifeomeene| e,

when both of the blocks of the
block of the second.reglon that is the newer one and the

processing is finished.

Next, an explanation will be given of the
processiﬂg of writing in reference to the flowchart of
Fig. 6.

In this case, the effectiveness is determined at
step 811 similar to the case of step S1 in Fig. S. When
only the bldck of the first region is determined to be
effective, the operation proceeds to step S12, the data,
the newest information and the effectiveness
information which have been updated-are written to the
second region that is the ineffective block and the
processing is finished. Further, when only the block
of the second region is determined to be effective in
step S11, the operation proceeds to step'Sl4, the data,
the newest information and the effectiveness
information which have been updated are written’to the
first region that ' is the ineffective block and the
processing is finished.

In the meantime, when both of the blocks of the



30 first and the second regions are determned to be effective in step
S11, the.operation proceeds to step S16 and the newest feature of the

bl ocks of the first and the second regions is determned simlar to the
case- of .stepS4 inFig. 5. Wen the first region is determned to be newer
than-the second region in step S16, the operation proceeds to step S12 and
the data, the newest information and t?@ effectiveness information are
witten to the blocks of the second regfon that is the older one, as
descri bed above i.n order to maintajn the first r on t.hat i s the newer
one. Further, EdhReh oM SRRAGPAG FCFLoRE &0 n‘gglttegnblenen%vé? l?’I’?an t he
first region in step S16, the ogeration pr oceeds to-ste$.8%4 and the
data, the neveEfertigiardi? chta8RdSthe e RRPLAHESN RFFREEFor%ardSRitten
to the bl.ocks of the first region that is the olgﬁ?rﬁone, ‘as descr,i bed
above to mai i¥hfnapde thiodiewesthéeadiRl 2EgFBR HACKS O hERRed™ Bhe.
Further, the two blocks of the first and the second  regions are recognized
from out si de ardathodePnd| vegionsalsidetpand AR |HgREtrrioddbe RS s,
the bl ocks of the first and the second regi ons are physical blocks which
are physi cal |9f etien SgibiBicks Sand When tdspédmiste regien d& dpreerdnge

al l ocated with physical block ‘nunbers which are uni que nunbers for

i dentificati dno be newer than the second region in step S16, the

operation proceeds to step S12 and the data,.the newest
information and the effectiveness information are
written to the blocks of the second region that is the
older one, as describéd'above in order to maintaiq the
first region that is the newer one. Further, when the
second region is determined to be newer than the first
region in step S16, the operation proceeds to step S14
and the data, the newest information and the
effectiveness information are written to tﬁe blocks of
the first region that is the older one, as described
above to maintain the block of the second region_that

is the newer one.

Further, the two blocks of the first and the seco1;1d
regions are recognized from outside as a logica} block
that is the same logical block. That is, the blocks of
the first and the second regions are physical blocks
which are physically existing blocks and the respective

physical blocks are allocated with physical block

numbers which are unique numbers for identification



31 thereof, Further, the physical block nunbers of the physical blocks of
the fi.,rst-and the second regions are in correspondence with the sane
nunber as a | ogical block nunber for identifying the |ogical bl ock.
Thereby, the -physical blocks of the first and the second regions are
recogni zed as a single |ogical block from outside. That is, in Figs.
4A and 4B, although the physical block nunbers of .the physical bl ocks of
the first and the second regions are’di3terent fromeach other, the sane

| ogi cal bl ock rds | d ei t.her .of .t S 1S requested
to make from o%#gfp gflt'o ?#erofx%’l?(:a}t%eol%wsﬁg\?ilnrgbel;gu%]ﬁA%ﬁ ci)’gﬁfcsalogl gg‘t?
nunber. Further, on he .si de_ of . the nenory, en a request of ,access to a
| ogi cal bl ock ngyﬁégél ?’&e?(ﬂ o Ruﬁt "r@s%r%%\gs&‘ﬁgsegﬂf@hrﬁ§§'%r?re |
explained in reference to Fig. 5 qr Fig. 6 is respectively carried out for
bl ocks. havi ng PhyATEFSPBRASHSR MG, the EBREARBREZ RS AN il Pdgch

bl ock, that is, for the first and the second regions. ~ Further, in
the fol | owi ng,P¥PPREE8F tdenphfyiing the Jag d1esl -t nEhpsgkeal Wheck
nunber is assumed to _represent by 1 byte. Next, in the _
above- descri bRh¥as€alapecks jof dhad istwandddra $2CceRé pRgéions asieck,
the newest information and the effectiveness information of the physical
bl ock are umﬁﬁ%ﬁpg@h@ﬁg(ﬁ%,awﬁéﬁgie 1og1cal block from ogt51de.

That is, in Figs. 4A and 4B, although the pﬁysical
block numbers of the physical blocks of the first énd
the second regions are different frqm each othexr, the
same logical block number is allocated to either of them.
Access is requested to make from outside to the logical
block having such a loéical block number. Further, on
the side of the memory, when a request of access to a
logical block is made, reading or writing processing
which has been‘explained in reference to Fig. 5 or Fig.
6 is respectively carried 6ut for blocks having physical
block numbers in correspondence with the logical block;
that is, for the first and the second regions.

Further, in the following, either of the physical
block number and the logical block number is assumed to
represent by 1 byte.

Next, in.the above-described case, afte£
finishing towrite data to onelphysical block, the newest

information and the effectiveness information of the

physical block are updated. Therefore, when a



32 plurality of related data are.witten to a plurality of physical

bl ocks, a-m xture of new and old data nmay be caused. . -That is, when nenory
corruption is caused in the mdst of witing a plurality of data to a
plurality of 'logical blocks, . in view from outside, although new data
exists in a logical block to which the new data has . been witten-before
causing the nmenory corruption, old data_exists in a range froma | ogi cal

bl ock where 'the nenory corruption has bé&n caused to | ogi cal blocks to

whi ch the new giph 2,4818, & %1;&%&%%39_5{3% BRI Q" YN E9% PO

been caused. I'n"the cas ere urality of relate are

meani ngf ul asg#ggglaé_yﬁg@ﬂmﬂgng RSV P DALY nble ar{‘cf’toaid'tagf-ﬁo%la:_yﬁ heo

) 'n
useful, as de ove, n new ones and ol.d ones are m Xe

oLy of (ELLe. SBhge YE, R WL, SAPRRb I £oL gL pRAS, b

is, for exanp I'n "t hé "Ccase Wwher _ u

Betvieen. ot ati TS (L GEE PR VEREIRG < PaRFaRheY IR E 1R Ea 260 R R BREd Lisove,
e ot L HADRE B b R 01800 leblop g "

IR P SRS TN s

been written before causing_the‘@emorY-corruption, old
data gxists in a.range from a logicél.block whére the
memory corruption has been caused to logical blocks to
which the new data were to be written when the memory
corruption had not been caused.

In the case where the plurality of related data
are meaningful as a total thereof and accordingly, the
total thereof is useful, as described above, when new
ones and 0ld ones are mixed in the plurality of related
daté,thecompatibilitycannotbeestablished. That is,
for exémple, in the case where the plurality Qf related
data are station and time to get in.train, station and
time to get off train, fare between stations to get in
and off train and the like as mentioned above, when new
data is written with respect to the station to get off
a train and old data remains with respect ﬁo the time
to get in the train, the compatibility cannot be
established and the data becomes meaningless.

‘When memory corruption is caused in the case where



33 a plurality of related data are witten to a plurality of |ogical

bl ocks before the plurality of data has been finished witing, it is
necessary to nmake all the old ones of the plurality of related data exi st
in thée 1ogical blocks in view from outside. " Hence, a menory is
constirtuted as shown by, for exanple, Fig. 7. That is, a nenory is
constituted by physical blocks as data _regions for storing data and

physi cal blocks of a first and a secon§3region for storing physical block
nunbers of the physical blocks _constituting the data regions.

Further, alsod Piuxpl¥tysph related matasarsr wriitden tof BINERAAILDI ock
is constituted by 11 bytes. ~ The respective physical bl ocks
constituting ofelamieal dylonksr befors itha @duxrLibyeofadatpyhasuheenf
11 bytes and in Fig. 7, the data region is constituted by 8 of physical
bl ocks respectfilvel shefl| wedttddrav tht #bsHnedessyNY #0PHNake @Akl chhebbdek
nunbers (notation # represents a physical block nunmber). Furt her
in this case, onesyiefy thempdutsa tdty4 ofl agétakeld dekdsa aegisterin avbe
not ati ons %OCH t hrough %93H are allocated to respectives of the four
| ogi cal bl ockdogdscabgbialcks dok wielserfromnoudedidadly, in the state shown
by Fig. 7, the logical block nunbers %OCH :

Hence, a'memory is constituted as shown by, for
example, Fig. 7.

" That is, a'mémory is constitutéd by physical
. blocks as data regions for storing data and physical
blocks of a first and a second region for storing
physical block numbers of the physical blocks
constituting the data regions.

Further, also in Fig. 7, similar to the case of
Fig. 4, one physical block is constituted by 11 bytes.

The respective physical blocks constituting the
data region are constituted to store data by a unit of
11 bytes and in Fig. 7, the data region is constituted
by 8 of physical blocks respectively allocated with #00H
through #07H as physical block numbers (notation #
represents a physical block number).

Further, in this case, in view from outside, 4
logical blocks are seen, and notations $00H through $03H
are allocated to respectives of the four logical blocks

as logical block numbers. Incidentally, in the state

shown by Fig. 7, the logical block numbers %00H



34 through.%®.3H are made to correspond respectively to the physical

bl ock .nunmbers #00H t hr ough #03H. The “physi cal bl ocks of the first
and the second regions have in conmonh with those in the case of Fig. 4 in
view df the fact that front 1 byte is allocated to the newest infornation
and last 2 bytes are allocated to the effectiveness information,
respectively. However, the physical block nunbers of the physical bl ocks
in the data region, that is, pointers fo¥ the physical blocks constituting

t he dat ' d _at byt bet n th t, | ti d
he of foct | ventuEoFAPOPRIR Bre hade ¥o ggRE i a o dRiER I AL iR ate "
I nf ti the_effecti i_nf ti in th Lrst dth d
agi ons,  phySiREYE BB e, SaBPes RIOR| CORORLR FReHiata region aro

arranged at a fornmer _half of 4 bytes and physijcal bl ock nunbers of

updating bl ocks of THE &8R¥F+eRichlacksathanyke SLr5Y Andrthal Fesond

byt es. I'n this case, an object block signifies a physical block
original ly todREbPRSahays dt RORPRt Widh theFet ARg thF Siaeei of. Flisat i s,
for exanple, as  nentioned above, when data stored to the block Bl is
rewitten to fewddtiew LEdile nkpeb thatpfaomh 1 bythitivRllacated data is

witten to the block B2, and in this case, the block Bl originally to be
witten with the newest information and last 2 bytes are allocated

to:the effectiveness'information, respectively.
However, the physicai block numbers of the physical

. blocks in the data region, that i;, pointers for the
physical blocks constituting the data region are
arranged at 8 bytes between the newest information an&
the effectiveness information.

Among 8 bytes between the newest information and
the effectiveness iﬁfgrmation in the first and the
second regions, physical block numbers of object blocks
of the data region are arranged at a former haif of 4
bytes and physical block numbers of updating blocks of
the data region are arranged at a latter half of 4 bytes.

In this case, an object block signifies a bhysical
block originally to become an object of writing in
writing information. That is, for example, as
mentioned above, when data stored to the blocé Bl is
rewritten to new data, according to the present

invention, the new data is written to the block B2, and

in this case, the block Bl originally to be written with



35 the new data in the conventional case corresponds to the object block.
Further,-~the updating bl ock .signifies a physical block for updating which
is used when information is witten to a physical block and store content
thereof is updated. That is, for exanple, when data stored to the bl ock
Bl is rewitten to new data, the block B2 actually witten with the new
data corresponds to the wupdating bl oclgs - 4 physical block nunbers
arranged at 4 bytes of a former half of 8 bytes between the newest

i nformation nd effegctivene i nf ormation i he f] nd e

regions, are %@g%%tr g’rs?(f FSntVﬁé“f’oﬁrl_lggléagFo%é?%&% é’rrgs&s If'oor Z’)Farrpl e,
t he physical RQl pck. n gpers arranged at a 1st through 4th byte thereof are
made to corr %ﬁ& ogical bl ock numbers %©O0H through %3H,

respectively. n _Fi , sic bl ock nu er of the fi rst or
the second region |§u|r§§";f‘e‘gt|%?9‘%£}:éﬁ§t g& bﬁs#?lip}b}’s#ﬁl@
According to _the nenory constituted as descrlbed above “in Fig , four
rel at ed datah%QFEtSP&dQRﬂabh9§|&Hl%hobﬁsu#®ﬂ4YEﬁ?sFB§PQEQﬁ%Pﬁa9an a
physi cal’” bl ock nunber of #O00H) through #03H and physi cal bl ock nunbers

thereof #00OHWhHbtgR 403 @My skeahgedoick R store content thereof

"is updated. That-ls, for example, when data stored to
the block Bl is rewritten to new data, the block B2
actually written with the new data c6rrespohds éo the
updating block.

4 physical block numbers arranged at 4 bytes of
a former half of 8 bytes between the newest information
and effectiveness information in the first and the
second regions, are made to correspond to the logical
block numbers. For example, the physical block numbers
arranged at a 1lst through 4th byte thereof are made to
correspbnd to the logical block numbers $%$00H
through %03H, respectively. _

In Fig. 7, the physical block number of the first
or the second region is respectively designated by
notation #FE or .#FF.-

According to the memory constituted as described
above, in Fig. 7, four related data are storeé to
physical blocks #00H (physical block having a physical
block number of #00H) through #03H and physical block

numbers thereof #00H through #03H are arranged in this



36 order at a forner half of 4 bytes anbng 8 bytes between the newest

I nformati en and the effectiveness information at the first region
(hereinafter, pertinently referred to as a colum of pointers for object
bl ocks in data region). For exanple., when attention is paid to the
first ~region, respectives of the physical block nunbers #00H through O3H
are nmade to. correspond to the |ogical blﬁk ‘nunbers %0H t hrough %03H.

In this case, when attention is paid to e first region, any one of the

physi cal bl OCkérﬁggHatthéoi'g?m%QS’Hal"@i&ﬂ@rlf'ytf@g_eaﬁxen%oﬁrS?E%%dbtecﬁbﬁé]gn

| ogi cal. bl ocks %0H through %©3H, constitut'es a block thal is to be an

obj ect of accegs, plhplsd Si:af@rﬁgjﬁcénbégﬁkthe ef_f_gygg_t%%ng bl ock can-

be a physi cal ock whic oes.not constitute an oDbj at the tine

point, or, so , vacant, region. _Accqrdi s deFig. 7, when

attention is p%tllt’go?g‘%?:ﬁeo'?i?gt %rﬂeegi oF ,SFh5eé§h°%i tggkgl%lc{fst. 4H t hr ough

#07H can be updat|ng bl acks. _Physigal block nunpers #Q4H t hrough #07H of

the updating TEeEERBREY FaRsEs o to aft & SPEREs Sdnt A R R fOr O

bet ween t he newest n%qé tion and .the effectiveness information at the
18Ffa ,

first region ( S paPt GR&R 15°98P8 red to as a col umm of pointers
for updating blocks_of data

For exagﬁf@iqggén attention is paid to the first
region, respectives of the.physical block numbers #00H
through 03H are méde to corfespond to the logicai block
numbers %$00H through %$03H.

In this case, when attention is paid to the first
region, any one of the physical blocks #00H through #OBﬁ
which are made to correspond to the logical blocks %$00H
through %03H, constitutes a block that is to be an object
of access, that is, an object block.

The updating block can be a physical biock which
does not constitute an object block at the time point{
or, so to speak, a Qacant region. Accordingly, in Fig.
7; when attgntion is paid to the first'region, the
physiéalblocké#04chrough#07Hcan1naupdatingblocks.
Physical block numbers #04H through #07H of the updating
blocks are arranged at a latter 4 bytes among 8 bytes
between the newest information and the effect{veness
information at the first region (hereinafter,
pertinently referred to as a column of pointers for

updating blocks of data region).



37 For exanple, when only the first region as one -‘region of the
first .and-the second regions, is assuned to be effective and a request of-
witing refated two data is assumed to be nmade from outside to respectives
of the 1logical blocks in correspondence with the |ogical block nunbers
%0H and %02H. In this case, by referring to the colum of pointers
for the object blocks of the data region3tn the effective first region,

t he physical block nunbers #00H and #02H i n correspondence with the

| ogi cal block nunbers, 200k, ang %) A& tﬁ;lg%gqmgeg aad E*bf‘gﬂ%\;%.sa%a'ohne

bl ocks #00H and #02H are reco n| Ze j ect ocks

respectives of e 1 rther
referring to th éeggg urm o?l poi n’?%égalqé thghsg%ogf‘% 1:tegél"zb?ocks 8t fus e a
region in the f physi_cal bl ock rrbers. #04H .and t he
Updating bl ooks® B, PR e EE e 2o aie s AR R Ao Tt T By dlade

bl ock d dentally, th h bl ock nb f th
updat | hg bl ocke® HESCREG, ﬁllz%ﬁné" 1 Eqfi BO L5 Eactr SBeg HItRR 0 e

arranged to the |eft oL cQlum o ointers for the datln blocks of
the data regi gregical 1?6 el cf’\ﬁfed%t é\ﬁPSﬁ HF&R‘OFP& afftgalobfeock
witten to the }gglrgal%obolrtx)cgng% and #02H whi ch are

In this case, by referring to the column of
pointers for the object blocks af the data region in the
‘effective first region, the physical block numbers #OOH
and #02H in correspondence with the logical block
numbers $00H and %ozﬁ are recognized and the physical
blocks #00H and #02H are recognized as the object blocks
to which the respectives of the related two data are to
be written.

Further, by referring to the column of pointers
for_the updating blbcks of the data region in the first
region, physicai block numbers #04H and #05H of the
updating blocks having a number the same as the number
of the object blocks, are recognized. Incidentally,
the physical block numbers of the updating blocka are
recognized, for example, successively from the one
arranged to the left of the column of pointers %or the
updating blocks of the data region.

Further, two data which are originally to be

written to the physical block #00H and #02H which are



38 the object block, are witten to respectives of the physical block
#04H and #05H whi ch are the updating block. . In this case, Fig. 8
shows a state where two data to be witten to the physical block nunbers
#00H and #02H in correspondence with the |ogical block nunbers %%0H and
%02H are assuned to be 40H t hrough 4AH and 50H t hrough 5AH, respectively,
-and these data are witten to the physggal bl.ocks #04H and #05H which are
t he updating bl ocks, respectively. '™ Thereafter, the block nunbers

#04H and #05H e t b8 5 Rty % £6bicb! QGIES 1101 WbEN (e SEPedRY dipvsr Des
witten, are witten to the col um of pointers for the object blocks of

the data regi L0358 A k84 | £EhsRaV® i dPtapeerpng f ' That
is, the colungﬂg¥ bo?nters forggt e%g%?e€€sﬁloclé ofatﬁe 5%t$ﬁ$%%¥gﬁgin t he-
first region, bién%opied to the second region and as shown by Fig. 8, the

physi cal bl ock hunber #O00H and #02H of the obj ect blocks are respectively

et 2 U phshoghll et Pl (NS HBLLD uhbee pER kit
ateniy on L Bk Ry SECOU ol 80, BN il LS IRl ot
Zggg ?gd_coo/?rzgsi%gnc\égq}xqgs%g% ehr}/csé Cv?:'i.thbk:?l%k l%l'glzyr?&bceal’.l#ggycqcn%u#fn ZeHrQa¥8 O%een
and $02H are assumed ﬁo be 40H through 4AH and S0H through
S5AH, respectively, and these data'are written_to the
physical blocks #04H and #0SH which are the updating
blocks, respectively. |

Thereafter, the block numbers #04H and #05H of the
prhysical blocks to which the new data have been written,
are written to the column of.pointers for the object
blocks of the data region in the second region which have
not been effective. That is, the colunmn of poin‘ters for
the object blocks of the data region in the first region,
is copied t-:o fhe second region and as §hown by Fig. 8,
the physical block number #00H and #02H of the o,bjeét
blocks are respectively rewritten to the physical block
number #04H and #05H of the updating blocks to which data
has actually been wlritten. As a result,_ when attention
is paid to the second region, the physical blo_c]é number
#04H and #05H are respectively made to correspond to the

logical block numbers $00H and %02H to which the physical

block number #00H and #02H have been made to correspond.



39 Further, the physical blocks #00H and #02H which were to be
witten with data, are changed to updating blocks and the physical bl ock
nunbers #00H and #02H are witten tothe colum of pointers for the
updati ng bl ocks of the data region in the second region which have not
been effective. That is, the colum of pointers for the wupdating bl ocks of
the data region in the first region, kg copied to the second region and as
shown by Fig. 8, the physical block nunbers #04H and #05H of the physi cal

bl ock to which dat aphaghlaen eid tHiefs 26RNgbILIRIRS HEOH res@ck0RHewiich
rewitten to the physical block nunbers #00H and #02H of the object bl ock.

As a result, ghed ¢atHeNiirQR tich R €ht Qalth “BFONEhaAGed td hep @Y Singal
bl ocks #00H and #02H constit ute updating bl ocks. After updating the-

second regi on, 135 ﬁgsgﬁ%b@ﬁe 3 ¥§cadl Bhldk udbersageonl afiaoso4n hhe

newest |nfornat|on an ectiveness information in the second region

are success f’t%#xtégl%h(er 8}9’&"1@&1‘38”01 tersAﬁsgrEIhQ@llﬁ/datﬁlnbhbﬁoEﬁ%e

unl ess the col'unm of ~pointers e object "blocks in the data region has

peen Tim Shedevddd ik th rEaReel 10f (e SACORE EYIUL wilfen ALGE! hygness

i nformation 5|gn| ylng ef I'veness 1s not wit in the

above- descl! Ber & ectPkESS ARLR 13 "LRLSOEHul bE"PolAcRY slr LR WO

| ogi cal bl oc and I veness
| updating blocks of the data region in the first region,

is copiéd'to the second region and as shown'by fig. 8,
the physical block numbers #04H and #05H of the physical
block to which data has been written among them, are
respectively rewritten to the physical block numbers
#00H and #02H of the object block. As a result, when
attention is paid to the second region, the physical
blocks #00H and #02H constitute updating blocks.
After updating the second region as described
above, similar ﬁo the case of Fij. 4, the newest
information and-the effectiveness information in the
second region are successively writﬁen (rewritten).
Accordingly, in this case, unless the column of
pointers f;r the object blocks in the data region has
been finished writing in respect of the second region,
the effectiveness information.signifying’effect{veness
is not written. That is, in the above-described case,
unless data is finished writing to both of the two

logical blocks %00H and %02H, the effectiveness



40 information signifying effectiveness is not witten to the second
region. Accordi ngly, when nenory corruption is caused during a tine
period where data is being witten to the two |ogical blocks %0H and
%DZHZ only the first regions stays in an effective state. By referring to
the effective first region, old data stored to the physical blocks #00H
and #02H which are respectively nade tdo0 correspond to the |ogical blocks
%00H and %02H, are read fromthe |ogical blocks %0H and %02H. In
t he meanti ne,inbepmdatinhasi ietbyliing siffkctdvehegst dst hett we iltagitalo

bl ocks %90H and %92H and the newest information and the effectiveness
informati on ithetBecoecdnteg£gnQn have been updated, new data stored to

t he physical bl ocks #04H and #05H which are respectively nade to .

correspond to the | agiceld Phetys WH¥h anem¥®@H cf eupeadn rn A8 skeai cal
bl ocks %90H and %92H by referring to the second region which.is effective

and the neweflring a tih8 %Bﬂo‘aﬂ%eif@%weléw@eﬁﬁgawa&t%eq{ Wlddey oOf
data, which are stored to the |ogical blocks Y90H and %2H, are related to

each other, augy ﬂ&iéslc@fsckgfesaﬁsma §BIRYoh 24 LRLI PIrsROLeBAln d he
conpatlblllty of 1ndividual data but also thé conpatibility between the
two data can dye, i haﬁﬁﬂhffeqtlvels;ate. By referring to the
effective first region, old data stored to the physical
blocks #00H and #02H which are respectiveiy made to
correspond to the logic.al blocks %00H and $02H, are read
from the logical blocks %00H and %OZH.

In the meantime, wﬁen data has been finished
writing to the two logical blocks %$00H and %02H and the
newest information and the effectiveness information in
the second region have been updated, new data stored to
the physical blpcks #04H and #05H which are respéctively
made to correspond to the logical blocks %$00H and %02H
are read from the logical blocks %00H and %02H by
referring to the second region which is effective and
the newest.

In this case, when the two data as a plurality of
data, which are stored to the logical blocks $00H
and %02H, are related to each other, even in the case
of causing memory corruption, not only the compatibility
of individual data but also-the compatibility between

the two data can be maintained.



41 Next, a further explanation will be given of reading and witing
processing of data in respect of the nenory having the constitution shown
by Fig. 7 and Fig. 8 in reference to flowharts of Fig..9 and Fig. 10.

First,” an explanation will be given of reading "processing in reference to

a flowhart of Fig..9. In this case, firstly, in step S21 or S26,
determ nation processing sinmilar to thatyn the case of step S1 or S4 of
Fig. 5is carried out. Further, when only the first region is

effective and when aiddough Ifairtiodrtégplliandt bon sdddnd e egivrn off €
effective, the first region is newer, the operation proceeds to step S22

and further, wheaddnd anftewsdadintly pragt 8singedEods taeiante ypeas tabEhengh
both of the first - and the second regions are effective, the second region

i s newer, the RERbLRY BAWIIME NS dSnSEERUSAbn shown By Bi&P BhdWig.
referring to the colum of pointers for the object blocks of the-data

r?9i0ni'1the_§iiﬁtréﬁZEéﬁcetQ% WS ERE rtlsOGKe NHITBET of Ny QT FEgRONGENCE
with the logical block nunber (the I|ogical nunber 1's supplied, for

exanpl e, from outsidg) af¢ dagg 'teecpbl%ggs!pnt‘ RAlL] Spe %&%qhyéfc%a@i%

nunber as a pointer to the object ™ block is recognized and the operation

proceeds 0 StepocSRdidy #heRefehefllarhs o GAbIERT NG PYEEG bl ock
i n correspondence with the physica ock nunber -

In this case, firstly., in step-S2l:0xr:S826,
determination processing similar to that in the case of
step S1 or S4 of fig. 5 is carried out.

Further, when only the first region is effective
and when although both of the first and second regions
are effective, the first region is newer, the 6peration
proceeds to step S22 and further, when only the second
.region is effective and when althoﬁgh both of the first
and the second regions are effective, the second region
is newer, the operation proceeas ;o step S24.

In step S22, by referring to the column of pointers
for the object blbcks of the data region in the first
region, the physical block number in correspondence with
thelogicalblocknumber(thelogicalnumberiséupplied,
for example, from outside) of data to be read, that is,
the physical block number as a pointer to the “object
block is recognized and the operation proceeds to step

S23. At step S23, data is read from the physical block

in correspondence with the physical block number



42 recogni zed at step S22 and the processing is finished.

Meanwhi l e, in step S24, by referring to the colum of pointers for the

obj ect blocks of the data region in the second region, the physical block
nunber® in correspondence with the |ogical block nunber of data to be
read, ‘that is, the physical block .nunber as a pointer for the object block
is recogni zed and the operation proceedg2to step S25. In step S25, data
is read from the physical block in correspondence with the physical block

number 1 ecogni Z6do g (UP P4 A0 43 PRACERS Blodendi M SIEUe in1 shea VXt
an expl anation mn? be given o eading proceSsing 1 n reference to a
flowhart of Fig. 10 o so. i thi a i Qr S40,

determ nation p?ocesgﬁeﬁél%rfﬂ'éér“?o ?\%tsalér:f ﬁerggggngng}gbe%hﬁcgﬁw of :
Fig. 5is carrigd out rther,, on the first._ region is .

ef?ect ive, ardt BRh*EPES0GGR Eg‘ten°§‘f3 ﬁ%\g%ﬁ?g#gaﬂg Y’%g éé&&nge'gﬁefg‘?o‘r& are
effective, the first regjon is newer, the operation proceeds tp step S32.
In step 32,tfﬁpepﬁ§§3 ?ﬁ%bﬁnhuﬂ&ﬁ éb??ﬁgﬁﬁ1 %%ﬁ B %a.ﬁblepof
constituting the updating block,is recggnrzed bé r ferrlnq{to the colunp
of pointérs fdCTheSEPRASTHE Bt bR el ehtcadt 1Pé’§| BHmEER of 833 §qi on

and the operation-proceeds to step S33., In step S33, ‘data-to .
_ be redad, that is, tlie physical block number as a pointer

for the object block is recognized and the operation
proceeds to step S825. In step 825, data is read from
the physical block in correspondence with the fhysical
block number recognized at step 824 and the processing
is finished.

Next, an explanation will be given of reading
processing in reference to a flowchart of Fig. 10.

Also in this case, in step 831 or S40,
determination processing similar to that in the case of
step S1 or S4 of Fig. 5 is carried out.

Further, when only the first region is effective,
.and when although both of the first and the second
regions are effectivé, the first region is newer, the
operation proceeds to step S§32. In step 32, the
physicai block number of the physical block capable of
constituting the updating block is recognized’by
referring to the column of pointers for the updating
blocks of the data region in the first region and the

operation proceeds to step S§33. In step S33, data to



43 'be witten which is supplied fromoutside or the like, ‘is witten to
t he updatt ng bl ock. Further, when data to be witten to a plurality
of the logical blocks is supplied fromoutside, in step S32, the physical
bl ock™ nunbers of the updating bl ocks having nunbers the same as the - .
numbers of the plurality of |ogical blocks, can be recogni zed by
successively searching, for exanple, ?n1Left to right direction the
colum of pointers for updating bl ocks of the data region . .in the first

region. FUItigs, L9 cllcd fifsen %%t §8%§ 3 £ AL0THAUGS hd S 1

successively witten to t S respec rvely 1'n correspohdence

wth the reco n%%g% Iur %§ oggﬂg%éiﬁglb k‘nunbers
€e p

Thereafter, the opera S%n t he colum of pointers for.-
t he obj ect blocks o] data region and the coI ointers for the
updat i ng bl ocks %Hé} ¥a VBSPOﬂ%%?tqﬁa??rgflﬂg%QnF rd RpYEedd Bhd

t he newest inf@r t|on and tgi effectlveness % %ornatlon e updat ed,

which is copi®t $RettRoicadnBlocks 4f supplieqpiyomsoutsi péﬁlﬁﬁeﬁhe

col um of pointers for _the object blocks of the data region, the physical
bl ock -nunber$3 fhi EReaPBY SRR} PLerkerBBRE S A& hO HREF EhRgcRL A fber s

of the logical blocks to which data supplied from outside is_to be witten
(#OOH and #Oﬂ?‘FYhnghEu@;?&rﬁﬂ dhe same as the numbers of the plurality

of logical blocks, can be recognizad by spccessively
searching, for example, from left to right direction the
coluhn of pointers for updating blocks bf the data region
in the first region. Further, in this case, in step S33,
data from outside is successively written to the
updating blocks respectively in correspondence with the
recognized plurality of physical block numbers.

Thereafter, the operation proceeds td step S3_4,
the column of pointers for the object blocks of the data
region azad f:he column of pointers for the updating blocks
of the data region in the first region are updated and
the newest information and the effectiveness
information are upda_ted, which is copied to tha second
region.

That is, in reapect of the column of pointers for
the object blocks of the data region, the physica’l block
numbers which are made to correspond to the logical block
numbers of the logical blocks to which data supplied from

outside is to be written (#00H and #02H in the example



44 of Fig. 7 and Fig. 8), are updated to the physical block -nunbers of

t he updating bl ocks to which data has actually been witten (#04H and #05H
in the exanple of Fig. 7 and Fig. 8). Further, in respect of- pointers for
the wupdating bl ocks of the data region, the physical block nunbers (#04H
and #05H in the exanple of Fig. 7 and Fig. 8) of the physical blocks to
whi ch data has been witten (physicalggl ocks which have been . updating

bl ocks), are wupdated to the physical block nunbers which have been nuade

to correspon the i bLeock e (o¥:"! ck to which
dat a has Eee?\’ftglég ﬁ?¥§e§§%#08g7 %%gngggat%fnd ﬁetﬁﬁ’l"g{‘%ga?%‘?c and
Fig. 8). Fur ' L nf.or i f ti,veness :

i n}g or m)at i on é’lslgt{buepza%? :fdgg_%(ﬁfé ﬁé@é t%;rgﬁ‘(?%gccs??g_e‘%’ﬁ?ggu%%gécﬁa%&fatt‘f?'lbl?’s
Meanuni | e, wies oAy G0 sl $ag e SR e 8k Smp 1 S oL o rvtgh
both of the {j,rst and the _second regions are geffective, the second region
i s newer, _t%égo‘p atipEﬁufJFgEEegjs_l%u:g€§§§ﬁfelglgt8°§f1§ﬁ§%3%°¥hFBGgh S38
and operations res,pectlilelé sim| gr to those jn stt:e s_S32 through S34 are
carried out Bi’ééﬂ"[”f%a*f PHES BLoLBESPAFA i 9EsPRet bR Ph¥SHiGa: Roeke
second region i s respecti vela/__ carried qut co-nversel)r_( i n respect of the
second or t hBupbexs r(é%dqgﬁ_an #05H in the example of Fig. 7 and Fig. .

8) of the physical blo}cks to which data has been written
{physical blocké which have been updating blocks), are
updated to the physical block numbers which have been
made to correspond to the physical block numbers of the
physical block to which data has been to be written (#00H
and #02H in the examples of Fig. 7 and Fig. 8). Further,
the newest information and the effectiveness
information are updated and the above-described result
of updating is written to the second region and the
processing is fiﬁished.

Meanwhile, when only éhe second région is
effective, and when althoﬁgh both of the first and the
second regions are effective, the second region is newver,
the operation proceeds successively to steps $36 through
S38 and operations respectively similar to those in
steps S32 through S34 are carried out éxcept gﬁat the
processing in respect of the first or the second region
is respectively carried out conversely in respeét of the

second or the first region.



45 . Further, the reading and witing systemin respect of the nmenory
expl ai,ned-in reference to Fig. 7 through Fig. 10, uses the pointers of one
stage in respect of the data region and accordingly, in the follow ng, the
systemis pertinently referred to as single pointer system -
Meanwhil e, in the case-of the single pointer system as shown by Fig. 7
and Fig. 8, four of the physical block punbers can be stored to the cal um
of pointers for-the object bl ocks of t A .data region and therefore, the

ibility of d f .4 bl . i pLai i |
[hi e case, in Fig. reaprtiat e psAna ol BTt B ol T espacs,, "
tored to the col um .of point for th ting blocks, of the dat
egi on si m | aro§ o hEHESRBR NS W HOT S bhs PR OPEUERLCoiT 1he Bof BEC B lbcks

ofthedauaraé '

4 ting bl ock | ded i i ti
data of 4 bl odkSuntlh P& RPRUMC DAL RMBeF LEgganite 7 SREFS &' ng

momor y const | (Y SiR6R £pgLOR ARl AAEOESLBG ecdn Fie EAIVGULPRG the
conpatibility of data_ of 4 bl ocks can be nmaintained at  naxi nrum _ and
conversely, itSYSteRfiScPartiBepkilst HHfereefoPatdhi $1g16r RABRKSThavi ng -
a nunber larger than 4. That is, when only the physical bl ock

system. :

Meanwhile, in the'case‘of the single pointer
system, as shown by Fig. 7 and Fig. 8, four of the
physical bloék numbers can be stored to the column of
pointers for the object blocks of the data region and
therefore, the compatibility of data of 4 blocks can be
maintained at maximum.

In this case, inFig. 7and Fig. 8, 4 of the physical
block numbers can be stored to the column of pointers
for the updating blocks of the da;a region similar to
the column for pointers in respect of the object blocks
of the data regign because 4 updating blocks are also
needed in writing data of 4 blocks which is the maximunm
block number capable of maintaining the compatibility.

When the single pointer system is applied to the
memory constitution of Fig. 7 and Fig. 8, as descfibed
above, the compatibility of data of 4 biocks ;an be
maintained at maximum, and coﬁversely, it is difficult

to maintain the compatibility of blocks having a number -

larger than 4. That is, when only the physical block



46 nunbers. of the physical blocks constituting the data region are stored
to and controlled by the physical bl ocks of the first and the second

regi ons, the block nunber capable of maintaining the conpatibility of data
is restricted bya nunber capable of storing the physical bl ock nunbers to

t he physical blocks of the first and the second regions. ‘Hence, the
menory i s constituted, for exanple, shown by Fig. 11. That is,
in this case; the nmenory is constltuté§ by physical blocks of the data

region for Sh%x)dﬂwrga&f th%h Qllc?%e%&ﬁo@fst ng] it S@{:lﬁ 9 Yk fQL e gL OT ng

the bl ock nunbers as p0|nte Sl Cca stituting the

dat | s f
Storingthe %‘*ko‘ﬁ‘yé t%fr"%{ ?Q‘geﬁ“b Feerdn i, ERETRIMSEERE 1 o

i on. t F _ bI Kk ituted
L g P A e R N
constltutlng th data r.e |on store data unit of b{tes and |n Fig.
19"t he dat aPPBDI SRS 5 AR by BARH CRRGCHMPR tchp L hESCRE data

respectively, all ocated w e si cal bl ock _nunbers of #0QH t hrough
#17H. 1Fn’6?ﬁEﬁP-a’ltle3f§ E t"df‘%g%ﬁs‘-‘eapi%18f°f R IotReHbe BEsEcate seen

fromoutside, and_ 16 of_ the- IochaI bl ocks
block numbers to the phy¥sical blocks of the first and

the second regions.

Hence, the memory is cons_tit';uted, for exa_.m}ple, as
shown by Fig. li.

That is, in this case, the memory is constituted
by physical b}ocks of the data region for étoring data,.
physical blocks as the pointer region for storing the
block numbers as pointers for the physical blocks
constituting the data region, and physical blocks as the
first and the second regions for storing the block number
of the physical blocks constituting the pointer region.

Incidentaily, in Fig. 11, one.physical block is
constituted by 8 bytes in view of space.

The respective physical blocks constituting the
data region store data by a unit of 8 bytes and in Fig.
11, the data region is constituted by 24 of the physical
blocks respectively allocated with the physicai block
numbers of #00H through #17H.

Incidentally, in this case, 16 of the logical

blocks are seen fromoutside and 16 of the logical blocks



47 are respectively allocated with the |ogical block nunbers of %0H

t hrough %9FH. However, in this case, for conveni ence of explanation, the
| ogi cal bl ocks are assuned to exist by a nunber the sane as a rnunber of
the physical blocks constituting the data region and 8 of the physical
bl ocks ot her than the physical blocks which are seen fromoutside as the
| ogi cal blocks, are respectively allocgked imaginarily wth the |ogical
bl ock nunmbers of %40 through %7. In the state shomm by Fig. 11, the

| ogi cal bl ock nunbers Y%9O0H. t ht ou o7 e

correspond to ThE § ﬁ?ﬁiﬁv8ﬁ3b%iﬁﬁﬁ% tﬁ ugé%@&égg b&°°k1he
respective physi cal 0 npo the 0|nt r re ji on are Qnstltuted to
store the phyé?%ﬂs dE{ %@ Fg %%ggrng s gt cal

bl ocks constit. tlngpthe data regjon bﬁaa unit of 8 b tes and |n Fig

the pointer r gvsaﬂsqwet%w ngtiqhy JHRR %$1SP&cP§°r"é%$@é7t¢vely
allocated with the ¥S|cal bl ocknunbers of #18 through #1D. In this case,

t he physi cal b%%teeeéo &t pRdSth Wt RenpBbRe tho Ficfe &t & Bunhenmptithe
bl ock nunbers by a unit of 8 bytes and further, the physical block nunber
i s represent ePhy§icady kil osks i aenstdrtart Bngf tbﬁed}é‘lﬁ%ﬂ’cﬁglﬁnoémqﬂm s

are stored to oene physical block. Further, 8 of the Rhy3|cal bl ock
nunbers arr ang}'eléle physical blocks other than the phys:.cal blocks which

are seen from outside ‘as the logical blocks, are
respeetively allocated imaginari;y with'the-legical
block numbers of %10 through'%17; In the state shown
by Fig. 11; the logieal block numbers %$00H through %17H
are respectively made to correspond to the physical
block numbers #00H through #17H.

The reséective physical blocks composing the
pointer region are constituted to store the physical
block numbers for composing pointers for the physical
blocks constituting the data region .by'a unit of 8 bytes
and in.Fig. 11, ehe pointer region is constituted by 6
of the physical blocks respectively allocated with the
physical block numbers of #18 t';hrough #1D. In this case,
the physical blocks constituting the pointer region
store the physieal block numbers by a unit of 8 bytes
and further, the physical block number is represented
by 1 byte and therefore, 8. of the physical block numbers
are stored to one physical block.

Further, 8 of the physical block numbers arranged



48 in each of the physical blocks of the pointer region are made to
correspond to the | ogical block nunbers. That 1is,. the physical block
nunbers arranged at a 1st through an 8-th byte are made to correspond to
t he l'ogical block nunbers which are offset (shifted) by O through 7 from
the reference of-a certain |ogical block nunber (as nentioned |ater, %0H,
%908H or %0H). In respect of the plocks of the first and the second
regions, a first 1 byte thereof is alloCated to- the newest information and
alast 1 byte, s allocat- tp the effectiveness inforjmation, respectively.
R ther - the i gRGH o B RBYERRE T IeRS SRS PelBtRe HeOSRE BEe of
region are. arranged as pointers. at 6 bytes, between the newest information
and the ef fe@FdRIRLINFBFRAND SO the loghead BlAFelURRSERN t RBatevnest
information and the effectiveness.information.in the first and the second
regions, the pPifystd® PHYSAC IR ck FunhersrpeEanasidhaksacts tHehporaber
region are arranged at a former half of 3 bytes_(hereinafter, gertinently
referred to a8 8oltinhYde paienmads tor copraiPrRrd ke tdie daqierl blgikn)
and t he physical block nunbers of the updating blocks of the pointer
regi on are arpamperstwhirht are offisetnf (ghbfted)( by & wdinrenghpdrfnant|y
referred to as columm of pointers for Updating bl ocks of pointer

the reference of -a certain logical block number (as

mentioned later, %00H, %08H or %iOH).

In ééspect of the blocks of the first and the
.second.regions, a first 1 byte thereof is allocated to
the newest information and a last 1 byte is allocated
to the effectiveness information, respectively.
Further, the physical block numbers of tpe physical
blocks of the pointer region are arranged as pointeis
at & bytes betweén the newest information and the
effectiveness information.

Among 6 bytes between the newest information and
the effectiveneés information in the first and the
second regions, the physical block numbers of the object
blocks of the pointer region are arranged at a former
half of 3 bytes (heréinaftér, pertinently referred to
as column of pointers for object b;6cks of pointer
region) and the physical block numbers of the u;dating
blocks of the pointer region are arranged at a latter

half of 3 bytes (hereinafter, pertinently referred to

as column of pointers for updating blocks of pointer



49 region). The physical bl ock nunbers stored to the physica

bl ocks of ~the pointer region in correspondence with 3 of the physical

bl ock nunmbers arranged at the colum of pointers for the object blocks of
the pointer region, are nmade to correspond to the |ogical block nunbers.
That s, the physical block nunbers stored to. the physical blocks of the
poi nter Ttegion .in correspondence w'th e physical bl ock nunbers arranged
at a 1st through a 3rd byte, are respecfively made to correspond to the

| ogi cal bl ock nunpbers %O0H through %97H, %8H through %FH and %0H
through 9%47H. T€91°™) For exanple, in Fig. 11, when attention is paid to

the first region, the physical hlock nunbers #00H through. #07H arranged
at a 1st through an .‘§hgth¥Féc@fbl %@%%WQ%FSWBEE§%F&Fgep‘&‘?ﬁﬁéﬁ’aﬂegi on -
i ndi cated by _a 1st byte of a physical block nunber #18H in the colum of
pointers for EHEURFelf BPScRPOIFALERTBELATe1R FPERESPATEOREE With 3
correspond respectively to the |ogical block nunbers. %90H through %®7H

whi ch- are mad®% &hcophaspbeal biockennmbang ayrangedcatuiecsopsmn &fs for
the object blocks in the pointer region of the first region. That is, the
physi cal bl ocloistir¥s ferafded ehieat bdockshrofighhenpodntenyregdpnthe

physi cal bl ocks of the pointer region indicated by the 1st. byte of the
physi cal are made to correspond to the logical block numbers.

That is, the physical block numbers storeci to the
phl'r'si'cal blocks of the pointer region in correspohdence
with the physical block numbers arranged at a ist through
a 3rd byte, are respectively m_ade to correspond to the
logical block numbers %00H through %07H, %08H
through $%0FH andl%loﬁ through %17H.

For example, in Fig. 11, when attention is paid
to the first region, the physical block numbers #00H
through_ #07H arranged at a 1st through an 8-th byte of
the pl'_xysical blocks of ‘the pointer region indicat.éd by
a 1st byte of a pl;ysicél block number #18H in the column

of pointers for the object blocks of the pointer region,
5

e

are made to correspond respectively to the logical bloc.k
numbers $00H thrc;ugh %$07H which are made to cori:esﬁond
to the 1st byte in the column of pointers for the object
blocks in the pointer region of the first region’. That
is, the physical block numbers arranged at thé ist

through the 8-th byte of the physical blocks of the

pointer region indicated by the 1st byte of the physical



50 bl ock nunber. in the colum of pointers for .object blocks of the

poi nter ‘region, are respectively made to correspond to the physical block
nunbers %0H through %97H which are of fset by O through 7 fromthe

ref erence of the physical block nunber %O0H. Further, the physical
bl ock numbers #08H through #OFH arranged at a 1st through an 8-th byte of
the physical blocks in the pointer regpon indicated by a 2nd byte of a
physi cal bl ock nuriber #19H in - the columm of pointers for object bl ocks of

the pointer begick nuillter riasRedd cvadndrede plod s + £ SPGB Pe & Beb1 68k eal
bl ock nunbers %8H t hrough %FH which are nmade to correspond to the 2nd

byte in the g¢l Whe OboRAItRENSed Pon! NG QD] LEEpLItAGKS] PImbAR RQY Nter region
in the first region. That 1is, the physical. bFock nunbers arranged at the -

1st through s ay f1i isGalyy: KS ' it er region
I ndi cat ed byckﬁg%n%gﬁyt E%?%%\?%ﬁ%giagg b%{)ggk%rﬁn%éextgi ?\atglrlllg col um of

pointers for th%\%q{ egd 7 oL RgIch Yrd h@FE%ie'?;t Hy r@%ﬂ?o&%%%%gﬁhg/ﬂm

correspond respectively to the | ogica I"'ock "nunbers

whi ch are of I:a%textyn‘g?';ng?g;é?%_ﬁﬁg%ggeb rgéﬁggﬁ%%fqn%é@&{l ogi cal bl ock

nunber %©8H. ySi ca ers arranged at a

ilf]fji tcg[ gggg- an 8't-"s@{£ﬁe?f, EH% §H§L’(§;ii%aall HLGER hlnbl%s BYdH Pnl SR
y a 3rd byie of "a phySical _
#0FH arranged ét a lst through an 8-th byte of the
physical blocks in the pointer region indicated by a 2nd
byte of a physical block number #19H in the column of
pointers for object blocks of the pointer region, are
respectively made to correspond to the logical block
numbers $08H through %$0FH which are made to correspond
to the 2nd byte in the column of pointers for the object
‘blocks of the pointer region in the first region. That
is, the_physical block numbers arranged at the 1st
through the 8-th byte of the physical blocks of the
pointer region ir;dicated by the 2nd b_yte of the physical
block number in the column of pointers for the object
blocks of the pointer region, are made to correspond
respectively to the logical block numbers %08H
through %0FH which are offset by 0 through 7 from the
reference of the logical block number $%$08H. ’
Similarly, the physical block numbers arranged at

a 1st through an 8-th byte of the physical blocks in the

pointer region indicated by a 3rd byte of a physical



51 bl ock nunber in the colum of pointers for the object blocks of the
poi nter ‘region, are respectively made to correspond to the |ogical block
nunbers %0H through %47H which are offset. by 0 through 7 fromthe

‘reference of the |ogical. block number %0H. Further, in Fig. 11, the
physi cal bl ock nunber of the first or the second region is respectively
desi gnated by a notation #1E or #1F. According to the nmenory

constituted as described above, for éXanple, when attention is paid to the
first reguohlotkeqﬂmhecainbth@ktdﬂuwmrmESpaﬂdmumsmtbh the qyesceal
bl ock nunmbers described in the colum of pointers for the object blocks of

the pointer pRgews ofC @k iddetéher 08ioat, x0fksSe opetha viediyiiaeegbon.
Accordingly, in Fig. 11, "'the physical blocks #18H through #1AH constitute

the object btegkeseforidiec 80LREET od £k ONbIHR eimbied Sign 01, Temai ning
physi cal bl ocks #1BH through #IDH in the pointer.region constitute

updating bl ogksoligh WIOAH i wHibRE aRQY YELEFsEETHYN 0 tm%@eu 7t ke ysh&al

bl ock nunbers #1BH t hrough #1DH are described as colums of pointers for

the updati ”grePle%lﬁ%é)fof hEhQO'lfbtg%.r éfgiﬁQBdl@ ﬁ&ﬁbé!r‘“ %11 d£9i on.

Further, in Fig. for exanpl e, physi cal bl ocks 1 n correspondence

wi th the | ogi cal bmme@omweugﬁ Vb YRPBRY BIE Al pkse of the

data regi on , ]
the first or the second region is respectively

designated by a notation #1E or #1F.

-According to the memory constituted as described
above, for example, when attention is paid to the first
region, the physical blocks in correspondence with the
ﬁhysical block numbers described in the column of
pointers for the object blocks of the pointer region,
constitute the object blocks of the pointer region.
Accordingly, in Fig. 11, the physical blocks #18H
through #1AH constitute the object blocks of the pointer
region. Further, in Fig. 11, remaining physical blocks
#1BH through #1DH in the pointer region constitute

- updating blocks for updating the pointer region.
Thereby, the physical block numbers #1BH through #1DH
are described as columns of pointers for the updating
blocks of the pointer region in the first region.

Further, in Fi¢g. 11, for example, the physical
blocks in correspondence with the logical blocks %$00H

through $0FH among the physical blocks of the data region



whi ch correspond to the physical bl ocks described at the obj ect bl ocks of
t he poi nfer region, constitute the = object blocks- of the data region.
Accordingly, in Fig. 11, the remaining physical blocks of the data region
(physi cal bl ocks in correspondence w t-h | ogi cal bl ocks %0H t hrough %7H)
#10H t hrough #17H, constitute t he updati ng bl ocks for updating the data
regi on. The physical block nunbgss of the updating bl ocks of the
poi nter region are described in the colunmm of pointers for the updating

bl ocks of thesipbéntesr Fegipdhd 2ddthBepR{8s@al BQo%Q&’@WéEbPiB&E {
recogni zed by referring to the colum.  Meanwhi | t he .updating - s of

the data regigpye&e b dbysheak nl on Ioglcm
bl ocks %0H t hrough %47H and there?ﬁgfnt%§ ?g%%géﬁngg?o%ﬁhME6E % -

bl ocks of  LinfeLalstoEhy 88 LilCREESPIRSIC Wl LTSI wl i3 i 0%k

nunbers described at a 3rd byte inh the coFum of orn ect

of bl ocks of gtjhe pﬁéng:eerma{ﬁghgsp gts &, Pdg?‘ﬁer g ! o§k§h %a?\.}e recognl zed

from the physical bl ock -nu crl
regton of thaghlyglet WRoRORd Jiad ool el En, 40 :tcsezerz: i3
O esponsos R Y Gh By Bapboba B Mo LISl V47 SUachluce
53 the updating blocks for updating the data regfbﬁ.
The physical block numbers of the updating blocks
of the pointer region are described in the column of
pointers for the updating blocks of the pointer region
and therefore, the updatlng'blocks can be recognized by
referring to the column. Meanwhile, the updating
blocks of the data region are the physical blocks in
correspondencewiththelogicalblocks%10chrough%17H
and therefore, by referring to the physical blocks of
the pointer region in correspondence with the physical
block numbers described at a 3rd byte in the column of
pointers for the ob.ject of blocks of the pointer region,
the updating Blocks can be recogqized from the physical
block numbers described there. |
Now, only one region of the first or the second
region, for example, only the first region is essumed
to be effective and a request of writing two related data

is made from outside to, for example, the logical blocks

in correspondence with the logical block numbers %$00H



and %92H. In this case, by referring to the colum of pointers for
t he object blocks of the pointer regionin the first region which is
effective and by referring to the physical blocks in correspondence wth
t he physical block nunbers described there, the object blocks which are
t he physical blocks of the data region to which the two related data are
to be witten, are recognized. That is, by referring to a 1st byte of the
colum of pointers for the object bl ock® of the pointer region in -the
first region, Ege%QhM§ical bl ock #18H of the pointer region in which the
physi cal bl ocR™*Rumbei's: of the physi cal blocks in the data region in

correspondence mﬁtﬁa;hehlogical ngcks %)0H and 0632H,hcan e recqgni zed.
Further, by referri t% éslgéﬁﬁﬂea%nﬁe gﬁﬁf%%t of- 1§ He® HVEi@ bl ock

#18H, the physical bl ock nynbers #00H. and. #02 t he .ohj ect_ bl ocks, of the
data region iﬂ°185rerr&pééﬁ‘ﬁjmee Q%H‘hcfhtéf?ﬁﬁiscﬁllg -gF‘ScRS"%}J(ﬁ-f IRE BB can
respectively be rego

ni zed., . Jhereafter, .the updating bl ocks of the
data region &Pe& fFiEsimreadomyhigh s @g%%c%:ﬁé(es?&do%er%ffbeg%ngo‘%m of

pointers for the object blocks of the pointer region. n the first region,
the physical BR8Rh¥SAQadf PLackdihcor 1etp oRIPR SR k& pRAYIsid2bl ock

nunbers of the physical blocks in correspondence with the .
54 block numbers described there, the object blocks which

are the physical blocks of the data fegion to which the
two related data are to be written, are recognized.
That is, by referring tb a 1lst byte of the column of
pointers for the object blocks of Ehe pointer region in
the first region, the physical block #18H of the pointer
region in which the physical block numbers of the
physical blocks in the data region in correspondence
withthelogicalblocks%OOHand%QZH,canbez@cognized.
Further, by referring to a 1lst byte and a 3rd byte of
thgphysicalblock#lSH,thephysicalblocknumbers#OOH
and #02H of the object blocks of the data region in
correspondence with the logical blocks %$00H and %02H,
can respectively be recognized.

Thereafter, the updating blocks of the data region
are recognized. By referring to.the 3rd byte of the
column of pdinters for the object blocks oﬁ the éointer
region in the first region, the physical block #1AH of
‘the pointer region in which the physical block numbers

of the physical blocks in correspondence with the



| ogi cal bl ocks %40H t hrough %47H which are to constitute the updating

bl ocks of the data region, are described, can be recognized. Further, by
referring to the physical block #1AH, the physical bl ock- nunbers #10H
through #17H of the physical blocks for constituting the updating blocks -
of the data region, can be recogni zed. The physical bl ocks having a nunber
the same as a nunmber of the object blggks of the data region which are
objects of witing data as the updating bl ocks of the data region, are
recogni zed Mypglcadsisloeky $eDarthnguioh &haHpWhidictab rebt ooko d At ufteyr
exanple, fromleft. Accordingly, in this case, the physical blocks of the

dat a regi on,tiWiwhdatingeblevksd ot hehohgstaakeblionk radaass#Edbeand #11H,
constitute the updating bl ocks. : Further, as shown by Fig. 12, the -

‘two data whidgh BeErie@dih el enFaritdidia) |yt eelfeq Piwgi €al diocks #00H
and #02H which are the object blocks of the data region, are respectively

witten to s, Pi¥ahcdddeckl #HQH Fﬁ,g&é?ctahatbiéckhauwmé ng1gock of

t he data region. In this case, 2 shows a state where the two

data to be ‘Mﬂf&&?htﬂ'ﬁﬁ%ip@fﬁé Sﬁ&ég{(&&f HIEPRE St PUdn 208 134 Rhe

correspondence wth the |ogical "blo nunbers %0H and %2H, are

respect | vel Y flest 9851 8YoRks 00 Ul 04 LLbh0h Bl 8% AL 2K LB bytes
and t hese ata are respectively witten to the physical blocks

55 The physical blocks having a number the same as a number

of the object blocks of the data region w_'hich are objeéts

of writing data as the updating blocks of the data'region,

are recognized by suc_:cessively referring to the physical
block #1AH, for example, from left. Accordingly, in

this case, the physical blocks of the data region, which
correspond to the physical block numbers #10H and #11H,
constitute the updating blocks.

Further, as shown by Fig. 12, the two data which
are to be written originally to the physical blocks #00H
and #02H which are the object blocks of the data region,
are respectively'written.to'the physical block #10H and
#11H that is the updating block.of the data region.

In this case, Fig. 12 shows a state where the two
data to be written to the physical block numbers #00H
and #02H in correspondence with the logical biock
numbers %00H and %02H, are respectively designated by
notations of O00H of 8 bytes and 02H of 8 bytes and these

data are respéctively written to the physiéal blocks



#10H and #11H which are the updating bl ocks of the data region. As
descri bed:above, after witing the two data which are to be witten to the
physi cal blocks in correspondence with the physical block nunbers #0OH and
#02H of the data region which are stored to the physical blocks in
correspondence with the physical block nunber  #18H of the pointer region
stored in the first region, respectiv%to t he updating bl ocks #10H and
#11H of the data region, the block nu s #10H and #11H of the physical

bl ocks whi ch hevenbgega &mnunﬂatdmaxm S Wdat PEgUBLA KT t 1Y Fand tten
to the updating blocks of the pointer region and ?urther, t he physi cal

bl ock nunbergi) bpand #02H of the physical blocks of the data region
whi ch were to be vvrltten with data origi naIIy, are witten to other

updati ng bl ocks of tﬁ@‘&ﬂé&?i be€U e a tefﬂW¥1% Byflﬁg[ywo Bto%rm

updati ng bl ocks of t poi nter region afte recognlze referring

col um  of pOi‘T%f%ﬁi Qgcr t@g ?%d%&l. %S% ?‘k g}%g?hgtler cgkgn in the

first region case e upda € poi'n er reglon

conprise the p S§C3|o VJ nger h 18 X &he
obj ect bl ocks € %’f tRE |51 ‘g‘? W’ZB?Q%‘W Jn‘é‘ggﬁ %gﬁég‘ %u 3;3)3
iicggrflance w ti&)f& fat}: e ddatsacrrlebge:qoxwvlzltﬁgﬂ S grg Eggd to the physical
blocks in correspondence with the physical block number
#18H of the pointer region stored in the fifst regi"'on,
respectively to the updating Elocks #10H and #11H of the.
data region, the block numbers #10H and #11H of the
physical blocks which have been the updating blocks of
the data region, are. written to the updating blocks of
the pointer region and furthér, the physical block
numbers #00H and #02H of the physical blocks of the data
region which were to be written with data originally,
are written to other updating blocks of the pointer
region.

That is, firstly, the updating blocks of the
pointer region are recognized by referring to the column
of pointers for the updating blocks of the pointer region
in the first region. 1In this case, the updating blocks
of the pointer region comprise the physical biocks
having a number the same as a number. of the object biocks
of the pointer region which need to change {(update) in

accordance with the above- describedwriting operation

- 5§ -



56 to the data region. The updating bl ocks of the pointer region are
recogni zed by successively referring to the colum of pointers for the
updati ng bl ocks of the pointer region, for exanple, fromleft. '
Accor'dingly, in the above-described case, two of the updating bl ocks #1BH
and #1CH of the pointer region having a nunber the same as a nunber of two
physi cal bl ocks of the physical bl ock 8H of the pointer region i.n which
t he physical block nunbers #00H and # of the object blocks of data

region whic al | [ t r t he
physi cal bl ock:&k&,\g’ &%g%r%%%?ﬂterﬂrﬁgg{lgﬁg:yrf%mqﬁcﬁc]fﬁe&%%%%g&r %FEQ

number s #10H%g&%gfrgggan@e§a %31 Rl 88k s s WhieaN, '?:ae"teef‘fw?hw pgen -

witten with are reco successively referr

poi nters for S e u d |nt t _region
fromleft. a% tEfor exa F‘ n ttﬁgl &g’g::]ér)\églogl %%Ee%ﬂb?ﬁe& t he
recogni zed updatJ bIocks #1B or ﬁg g §0|nte region, stqre
content of tHFEPH rcﬁPrm%ﬁﬁF 59% % r nt BF SOEGIRE TH - wiFc iF e
physi cal bl oc nunb ‘%%and #02H of &bggfbjegé Qlock of t he gata
region are F§°E Gt hEYBhYSi Sat© IRk ﬁﬁﬁb FHgo2H
of the objec cks of dat a re ion i,n t store cO tent

t
respectively ]tq}ér?ﬁ d:rl't$é)$}f§/§? af e IBPH: aﬁ’dﬁb‘% of "#}ﬁI-F?)’f‘et he

updating bl ock of the
P 9 as a number of two physical blocks of the physical block

#18H of the pointer region in wh_ich the physical block
numbers #00H and #02H of the object blocks of data :-:egion
wh-ich were tobe originallywrittenwith data, are stored,
and the physical block #1AH of the pointer region in
which the physical block numbers #10H and #11H of the
physical blocks which have actually been written with
data, are recognized by sucéessively referring the
column of pointers fo.r the updating blocks of the pointer
region in the first region from left.

Further, for example, in the updating block #1BH
of the recognized updating blocks #1BH or #1CH of the
pointer region, store content of the physical block #18H
of the pointer region in which the physical bloc}; numbers
#00H aﬁd #02H of the object blocks of the data region
are stored, is copied and the physical block numbér #00H
or #02H of the object blocks of the data region in the
store content, is respective'ly rewritten to the physical

block number #10H or #11H of the updating block of the



57 data region to which data has actually been witten as shown by Fig.
12. * Further, in the remaining updating block #1CH of the recognized
updati ng bl ock #1BH or #1CH of the pointer region, store content of the
physi cal bl ock #1AH of the pointer region in which the physical block
nunbers #10H and #11H of the physical blocks to which the data has
actually been witten, are stored, is capjed and as shown by Fig. 12, the
physi cal bl ock numbers #10H and #11H are respectively rewitten to the

physi cal bl ockiaeabeegicmhieaih Pt Rckstaf ndat acteginny ¥oeH apd (4 49
which data were to be witten originally. Thereafter, -the bl ock

nunbers #1BH adwowaCHyofride iphysical bl ocks which have been the updating
bl ocks of the pointer region where the physical block nunbers have been

updated, are wittenglQder COlNMPh el r @RI hE Y fnﬁfdaéi‘ﬁgoﬁll%%tk 106K S I

the pointer- reglon in the second regi on which has not been effective. That

s, the col urgy of ol gk et ed 0pabRe sAPLEC ik 8kS L1 168 dPLHLh o1 LRAON 11

the first region i s cople e second reglon yte o

w7ry are row’ TToor  BUPRE PRy 4 aA¢ Ml %?aﬁig?% f A
block of the el oer FERLan AIEUCHEh, B B B bk Rhnriels #10%

correspondenc résses _
and #11H of the physical blocks to which the data has

actually been written, are stored, is copied and gs shown
by Fig. 12, the physical -bl.ock numnbers #10H and #11H are
respectively rewritten to the physical block numbers
{(object blocks of data region) #00H and #02H to which
data were to be written originally.

Thereafter, the block numbers #1BH and #1CH of the
physical blocks which have been the updating blocks of
the pointer region whére the physical block numbers have
been updated, are written to the column of pointers for
the object blocks of the pointer region in the second
region which has not.been effective. That is’, the
column of pointers for the object blocks of the pointer
region in the first region is copied to the second region
and a 1st byte of the first region in correspondence with
the logical addresses %60H through %07H, are rewritten
to the physical block number #1BH of the physical block
of the pointer region and further, a 3rxd byte thereof.

in correspondence with the logical addresses %10H



58 through %d7H are rewitten to the phy5|cal bl.ock nunmber #1CH of the
pointer Tegion (Fig. 12). As a result, when attention is paid to the
second region, the physical blocks #1BH, #19H and #1CH become the obj ect
bl ocks of the pointer region by which the physical block #10H or #11H.

whi ch has been the updating block of the data region, is respectively nade
to correspond to the |ogical block nuggper %O0H or %92H to which the

physi cal bl ock #OCOH or #02H whi ch has been the object block of the data

region, has hegbgHe 1P £P6MLENLRE A e bR 2V5i g8 O0H
or #02H which hégsbeen t he object bl ockt cgnsthnﬁig?the u Ea??ﬁgﬁﬁfock

by respectlvgll)mpeé@gtﬁgd%gﬂlgggrgg of t&glghe i1pgi-cal block %0H or

% 1H. when a 1st byt | urm of poi nters for the
obj ect bl ocks of th s PO eg [ o, rr d, the
physi cal bl ock of t 2 %o i n lE %ngthkgﬁﬂéfﬁgPﬁ %ﬁgé €%Ié%? ers

f th h P k h d

o e DT N B SR fa&xfﬁff%&?egpebl
#1BH and f wh 1st, byt d 3rd, byt f.th b Kk
uré&re‘%ﬂe?ﬁgb&%s‘?%g?gb? SR 3k hcpBnuA L Bhee

B IR 0 U B Y I SO N AP R
blbck_of the data region, is respectively made to
correspond to the 1ogica1 block ﬁumber $00H or %02H to
which the physical block #00H or #02H which has been the
obﬁect block of the data region, has been made to
'correspond.and further, the physical block #OOH.or #02H
which has been the object block, constitutes thé
updating block by respéc;tively being made to correspond
to the logical block %$10H or $%$11H.

That is, when a 1st byte of the column of pointers
for the object blocks of the pointer region in the second
region, is referred, the physical block of the pointer
region in which the physical block numbers of the
physical blocks of the data region in correspondence
with the logical blocks %00H and %02H are described,
constitute the physical Elockl#lBH and further, when a
1st byte and a 3rd byte of thg physical block #fﬁH, are
referred, the ph&sical blocks of the data region in
correspondénce with the logical blocks %$00H and %02H,

respectively constitute the physical blocks #10H and



59 #11H: Further, when a 3rd byte of the columm of pointers for the object
bl ocks of sthe pointer region in the second region, is referred, the

physi cal bl ocks of the pointer region in which the physical block nunbers
of the' physical blocks of the data region in correspondence wth the

| ogi cal bl ocks %0H and % 1H, are described, constitute the physical bl ock
#1CH®and when a 1st byte and a 2nd byte_of the physical block #1CH, is
referred, the physical blocks of the da®? region in correspondence wth

the | ogical bl qoksy %40k, 208 ¥, 1dhenhat3 & b th@oﬂJEﬁ@téaﬁluﬁ|r106E§)6’inEQ‘%sdat a
region, constitute the  physical blocks #00H and-#02H. urther, the

physi cal bl ock gyyrp { keal n Bk j [ ' in
T oh the  phydiial Tl SE Grirbaes S0t Shy BOSR e Lag v ernare BFasEY 1o

whi ch data wer Gddu bR, WL EFeOELH NEHLY priAS chPAM SLREDe aRd J0fnc o

physi cal bl ock nunber #1AH o physi C ysi ca

bl ock_nunbers #10H o Anda# I 419 PHLCRHIAL A DESLACHAI A YnRERR W LigD. has

been stored, are Itten e Co pol nters € updating bl ocks

of the pointer seal 0.} Nphiesecondy el on, JURY oS d NGOk Aonce

pointers for t updati ng ocks™or "tthe poi n region rn

O L oc o hd BRI AR BRI B oz LB,
constitute the physical block #1CH and when a lst byte
and a 2nd byte of the physical block #1CH, is referred,
the physical blocks of the data region in correspondence
with the logica; blocks %$10H and %$11H, that is, the
updatiﬁg blocks of the data region, constitute the
physical blocks #00H and #02H.

Further, the physical block number #18H of the
physical block in the pointer region 'in which the
physical block numbers #00H and #02H of the physical

~ blocks to which data were to be written originally, has
been stored, and the physical block number #1AH of the
physical block in which the physical block numbers #10H
and #11H to which data has actually been written, has
been stored, are written to the column of pointers for
the uﬁdating blocks of the pointer région in the second
regioﬁ. That is, the column of pointers for the
updating blocks of the pointer region in the first region,
is copied to the second region and as shown by Fig. 12,

the physical block number #1BH or #1CH of the physical



60 block of the pointer region in which the store content has been
updated, *is respectively rewitten to the physical block nunber #18H in
whi ch the physical block nunbers in correspondence with the | ogical

addr ésses %O0H t hrough %©7H have been stored, or the physical block nunber
#1AH in which the physical block nunbers in correspondence wth the

| ogi cal addresses %40H t hrough %47H h% e been stored. - As a result,
when attention is paid to the second region, the physical blocks.#18H,

#1AH and #1DHj QY1 WH & ddenbBIatiedd gl AGK 1P chhenROkRb®e IR OOnt
After updating the 'sécond region as described above, simlar to the case

of Lhe S ngl R0t a¥8atBa, Lhe BRURRC (Y OLPRLAR AdohNEcoliiRot1 veness

information I n the secon on are successlive

Accordingly, ,bQ il 5 GPEerURLEBR S B ot it U 1 ORSE AL BRy's RPLs Rl the
data region gng fhe pointer region has been |n!s%e%, tKL é%fgctlveness
Dl or a1 on pRR 19 BELSUIIEREEACaRUNEy Deplt ikt 15, i e
00102l D ook B AL Ak DR SRR T IR HEEE S
region. physical block numbef'#q%ﬁfin which the physical block
numbers in correspondence with the logical -

addresses %10H through $%17H have been stored.

. As a result, when atééntion is paid to the second
region, the physical blocksl#18H, #1AH and #1DH
constitute the updating blocks of the pointer region.

After updating the second region as described
above, similar to the case of the single pointer systenmn,
the ﬁewest information and the effectiveness
information in the second region are successively
written.

Accordingly, in this case, unless the writing
operation in respect of the data region and the pointer
region has been finished, the effectiveness information
signifying effectiveness cannot be written. That is,
in the above-described case, unless the writing
operation of data to the two logical blocks $00H ar’ld %02H
has been finished, the effectiveness information

signifying effectiveness cannot bewritten to the second

region.

- 60 -



61 ~ As a result, when nenory corruption is caused during a tine
period where data is being witten to the two |ogical blocks %%0H and
%92H, only the first region "stays in an effective state and by referring
to the first region which is effective, old data stored to the physical
bl ocks #00H and #02H which are respectively made to correspond to the
| ogi cal bl ocks %90H and %%2H, are rengirom the | ogi cal bl ocks %0H and
%2H. In the nmeantine, when th iting operation of data to the

o Togi cal bl ocksyYOUH. ALt 192H i BigRarl) PRt e nENESEG

informati on and the* effectiveness 1 nform € second r1e

been wupdate r ef Ln the.seco regi o ich is,.effective and

t he newest, érilejiﬁ/vP%gtg tg{%%ege%gofi;ghﬁﬁ%{%aﬁa glbf &%nglﬁﬁlgﬁ(f%%-i%ﬁ ch are
respectively _nmade to oy respond .t.qQ. t he. l.ggj.cal bl oc %0H and 9%)2H, are
read from tHe | ogqlcﬁflibf)%gﬁ Sw%&ﬁ‘aﬁdl‘%/ﬁg%‘% only §€80 HF 5§ Te9HEh t he
two data as the pluralit of data storedék_I t he | ogi cal bl ocks %0H and
9Y%02H ar e reﬁ%ﬁ’é% ’t’baé‘aﬁﬁf&cl%'r‘{e aRA§ 20 gyc’é?é 9 Fehbtye Edgistupt i on
Is caused, sim]ar to.the case _of the single oi nter system the

conpati bi | i ﬁﬁ%’e‘me@grltcﬁe e GEESE 158y b lﬁ'ald%t%ﬁ ndfored to Rether, the

physi cal bl ock nunbers _of three of the ghfv{si cal blocks in the pointer
regi on can BPR¥sirad blocks #00H and #02H which are respectively

made to correspond to the logical blocks $00H and $02H,
are read from the 1ogicai blocks %00H and %OiH.

In the meantime, when the wriﬁing operation of
data to the two logical blocks %OOH and %02H has been
finished and the newest information and the
effectiveﬁess information in the second region has been
updated, by referring to the second region which is
effective and the newest, new data stored to the physical
blocks #10H and #11H which are respectively made to
correspond to the logical blocks $00H and $02H, are read
from the logical blocks %00H and %$02H.

Accordingly, when the two data as the plurality
of data stored to the logical blocks %$00H and %$02H are
related to each other, even in the case Qhere memory
corruption is caused, similar to the case of the single
pointer system, the compatibility beﬁween the t;o data
can be maintained.

Further, the physical block numbers of three of

the physical blocks in the pointer region can be stored



62 to the colum of pointers for the object blocks of the pointer region
in the frrst and the second regions and the physical block nunbers of 8 of
t he physical blocks of the data region can be stored to a single one of
the “physical blocks in the pointer region and therefore, 24(=3x8) of the
physical bl ocks of the data region can be controlled at nmaxi mum
Accordingly, 12 bl ocks which are a ha[g of the 24 blocks can constitute

t he updating blocks of the data region 2t maxi num and t he conpatibility

of data of adgunhee @b1uhe bifoghsinddns £b%, thenwBiic ©fbbbokissolfakgry than
that of the single pointer systemby the nunber of bl ocks can be

‘mai ntained. JY¥hPeE, re@idm inlkhadi Fi8. ahd tBDIs@dEnd ré§EoRs ablPCks
constitute the updating blocks and the conpatibility of data of 8 bl ocks

can be fmint gified, s i BRA BiBck numbekl bR § 625end PhyLedingpaBdiy i ting
systemin respect of the nenory explained in réference to Fig. 11 and

Fig. 12 as d%sf:rt{lﬁ%%dﬁ?gvfegﬂBu b2SS bes Ll SRR a 4 YRgEbagas 8 eginters

with respect to 1 a region and is pertinently reférred to as double
o e B I e potdelt, tshiEn a0 v |
doubl e pointer, svsLem L LRLCLRNSS 401 THPUER LS Yhd'dlita region can

be controlled at maximum. Accordingly, 12 blocks which-
‘are a half of the 24 blocks can constitute the updating
blocks of the data region at maximum and the
compatibility of data of a number of the blocks, that
is, a number of blocks larger than that of the single
pointer system by the number of blocks can bemaintained.
Further, in Fig. 11, and Fig. 12, 8 blocks in the 24
blocks constitute the updating blocks.and the
compatiﬁility of data of 8 blocks can be maintained at
maximum.

In this case, the reading and writing system in
respect of the memory explained in reference to Fig. 11—
and Fig. 12 as described above, utilizes, so to speak,
two stages of pointers with respect to the data region
and is pertinently referred to as double pointer systeﬁl
in the following. -

Next, a further explanation will be given of

reading and writing processing of data according to the

double pointer system in reference to flowcharts of Fig.



63 13 and Fig. 14. First, an explanation wll be given of reading
processing in reference to a flowhart of Fig. 13. In this case,
firstly, in step S51 or S58, determ nation processing respectively simlar
to that in the case of step S1 or S4 of Fig. 5 is carried out.

Further, when only the first region is effective and when although both of
the first and the second regions are‘eE&ECtLve, the first region is newer,
the operation proceeds to step S52 and en only the second region is
effective and jshemmal rhgughdooth of the first and the second regions are
effective, the second region is newer, the oOperation proceeds to step Sb5.

In step S52, by refepiing,tQd r@xgﬂbﬂmmnmmuerxﬁe dP%ehh® ol oL i Ryocks
of the pointer region in the firs region, the physical block nunber

(pointer) of thecPbyshealiP! ke PEnlhe %iat epoaraianptw@er%ﬂgh.e pysi cal

bl ock nunber in correspondence wth the logical block nunber "of data to be

read, is recognized gpd. g é)‘.pgéat'?_g_{}e :%g,eegﬁ tsge%eé)s§5§ that is, for

exanpl e, when the nenory is consti exptain W reference to Fi g.

oumn berc B YO FRhRRGh AR BLIRY DR IPLAS, e POt

first or the ;3eqond LyL& OF LRECR¥1UTL Ya POEEEES 60461 1G,9P &8t out.
 Further, when only the first region is effective

and when although both of the first and the second

regions are effective, the first region is newer, the

operation procéeds to step S52 and when only the second

region is effective and when although both of the first

and the second regions are effective, the seqond.region

is newer, the operation proceeds to step S55.

In step §52, by referring to the column of pointers
for the object blocks of the pointer region in the first
region, the physical block number (pointer) of the
physical block of the pointer region where the physical
block numbef in correspondence with the logical block
number of data to be read, is recognized and the
operation proceeds to step S53. That is, for example,
when the memory is constituted as explained in reference
to Fig. 11, in the case where the logical block’number
falls in a range of $00H through %$07H or $08H through $0FH,
the physical block number stored to the first or the

secona byte of the column of pointers for the object



64 Dbl ocks of the pointer region is respectively recognized. In
step S53, by referring to the physical block of the pointer region in
correspondence with the physical block nunber recognized in step S52, the
physi cal bl ock nunmber in correspondence with the | ogical block nunber of
data to be read is recognized and the operation proceeds to step S54.

That is, when the .logical block nunbes4 of data to be read is a val ue
offset by O through 7 froma certain reference value (%0H or. %98H in the

case of Fig. blbcks loF phespéahtlirogkgivibes rsépeed ivee By RRTIG Dz RI.f t ed
by the offset fromleft of the physical block in correspondence with the

physi cal bl ock nunpgrstepognizzedvtrskeRrs tS €REOBRVESL 2P b
physi cal bl ock numnber ?n gorrespoﬁgéﬂce mffﬁg%he IogigaP%ﬁ]ock n%ﬁ%gr of

data to be rggd.the poinEe Wgi8nsish cHiredBoidendeafithomidie physical

bl ock in correspondence with the physica nunber recognized in step

=8 and the BioSaed POpidch! Heibdr recognd PehNd ™AL B 23! SHEP 555 by

referring to the ol unm of pointers e obj 0 of" the pointer

19900 11, L BRSAAENN ARkl PNl I S aBHER s 8 A0S SV

bl ock of the er region in SIca |

Cort eeponden S ol e kB 06 o BUBlER U (SLEoLRNE S Sl gt oo
operation proceéds to step S54. That is, whén the
logical block number of data to be read is a value offset
by 0 through 7 from a certain reference value {($00H
or %OSH in the case of Fig. 11), the physical block nunbexr
stored to a position shifted by the offset from left of
the physical block in correspondence with the physical
block number recognized at steﬁ §52, is recognized as
the physical block number iﬂ correspondence with the
logical block number of data to be read.

Further in step S54, data is read from the physical
block in correspondence with the physical block number
recognized in step S53 and the processing is finished.

In the meantime, at step $55, by refer_ring to the
column of pointers for the object blocks of the pointer
region in the second region, the physical block number
of the physical block of the pointei‘ region in wh’ich the
physical block number in correspondence with the logical

block number of data to be read is stored, is recognized

and thereafter, the operation successively proceeds to



65 steps S56 and S57 where processes respectively in correspondence with
steps S583 and S54 are carried out and the processing is finished.

Next, an explanation will be given of witing processing in reference to a
flowchart of Fig. 14. Also in this case, in step S61 or S74,

determ nati on processing respectively simlar to that in the case of step
S1 or S4 of Fig. 5is carried out. Furt her, when only the first
region is effective and when althougheﬁhe both of the first and the second

regions are effgpld e56t BRAl iS5 WiIEdEANpro JEYREs R pOPEIAELQN IR OCeeds
to step S62, by referring to the colum of pointers for the object blocks

of the pointe ' ' efiidist L 08¢ 1t Qe i calob Qﬁlﬁm&ﬁ of
t he physi cal %?5%-%@&23}% hgnggi Htlgﬁrse%(?%ﬁ ?23\/\%?198%% él%)ﬁylszlaggll ocC ¢ :

nunber of the,phlyshcal f d ; Hegion capabl e of constituting
t he updating %ﬁgcﬁlhlceg pgét’grgggflnlgtskfsécg%%ilfe and the operation proceeds to

LR, oS53 T b e SIS A LR B ok S 4 0
colum o i bEbEERA g IR SWASeRLocs U ATsRRLhes g b, e
22y3|.cal bl ock . nun‘%%rsoofighghti%dzga{sneq' bk%clétogptggld%tra é’,ﬁg'l on whi ch
determination pfocessing respectively similar to that
in the case of step S1 or.S4 of Fig. 5 is carried out.

Further, when only the first region‘is effective
and when although the both of the first and the second
regions are effective, the first region is.newer, the
operation proceeds to step 862, by referring to the
column of pointers for the object blocks of the pointer
region in the first region, the physical block number
of the physical block of the pointer region in which the
physical block number of the physical block of the data
region capable of éonstituting the updating block is
stored, is recognized and the operation proceeds to step
S63. That is, for example, when the memory is
constituted as shown by Fig. 11, the physical block
number #1AH stored to the 3rd byte of the column of
pointers for the object blocks of the pointer'région in
the first region is recognized.

In step S63, by referring to the physical block

number of the updating block of the data region which



Is stored to the physical block in correspondence with the physical bl ock
nunber fecognized in step S62, the updating block of the data region is
recogni zed and the operation proceeds to step S64 and data to be witten
which is supplied fromoutside or the like is witten to the updating

bl ock of the data region. Further, when data to be witten to a
plurality of logical blocks are sunggﬂjfronDutS|de atstep S63, the
physi cal bl ock nunbers of the updating bl ocks of the data region haV|ng a
nunber the sh#sesbhorgdntvhéheobhyricalubdbicky igf dosgtespoblenics vairtch
recogni zed by successively searching the physical blocks (physical blocks
i n pointer rebeophyisiaol rekpokdenmbent thetbgnipediioal sbepckoyntis
recogni zed in step S62, for exanple, fromleft to right direction.
Further, in apdatinasdloaik sifephsb4aatediom batseédogaie sUGGRSINE! Y
witten to the updating bl ocks of the data region respectively in

cor r espondenspe watth drhe b ¢ie alist ¥.o0fs t 3yS6 sabnldl Gelcanupdeps wegegded in
this way. ~Thereafter, the operation proceeds to step S65, the
physi cal bl agk$chnishistippg heephygomalodt Sr&engbene 146 hi Haye jheash made
to correspond to the logical block nunbers of the |ogical bl ocks of

obj ects of wétine dpdatihavpibean ot otrd Axtavk-edibave been updated are

copied to the updating blocks of the pointer region. That is,
67 . Further, when data to be written to a plurality
oflogicaiblocksaresuppliedfromoutside,atstep863{
the physical block numbers of the updating blocks of the
data region having a number the same as a number of the
plurality of logical blocks, are recognized by
éuccessively searching the physical blocks (physical
blocks in pointer region) in correspondence with the
physical block numbers recognized in step S62, for
example, from left to right direction. Furtlﬁer, in this
case, at step S64, data from outside are successively
written to the updating blocks of the data region
respectively in correspondence with the plurality of
physical block numbers recognized in this way.
Thereafter, the operation proceeds to step S65,
the physical blocks in which the physical block numbers
which have been made to correspond to the logical block
numbers of the 1logical blocks of objects of v;riting data,

have been stored and which have been updated are copied

to the updating blocks of the pointer region., That is,



for exanple, in the case where an expl anation has been given in reference
to Fig. 11 and Fig. 12, the physical block #18H storing the physical block
nunbers #00H and . #02H which are nade to correspond to the | ogical bl ock
nunbers %0H and %92H of the | ogical blocks constituting objetts of
writing data, is updated and the physical block nunbers #00H and #02H are
respectively changed to #10H and #11H, g@lch IS copled to the updating

bl ock #1BH of the pointer region. Further, in step S65, the

physi cal bl ockgost ekiangp 1é henpouﬂéedesséphmlmlarblacixlauaharo&z afa 8/[Isk8é h Ng
bl ocks of data region) in respect of the updating blocks of the data

regi on, which gavenbeenrefiaiatce at® ©opl efltontiheigupdatl,i B8bbogks {1t he
pointer region. That is, for exanple, In the case where an explanation has

been given inyigty $1%% st d# fhgldha h?bg.calﬁ .b1bexPhuAbedls B APk a#dAH
storing the physical block nunbers #10 hrough #17H of the updatlng

bl ocks of the g I3, Y b 10H
and #11H are rée%gegﬁgﬂffcé%ﬁ%a%(gd%ggge%%%ZﬁbC'\é/\lﬂlh?c%slﬁlécc%gpl e ﬁ

the updating bﬁﬁﬁéggjsc%gﬁ)ﬂt Qﬁdpﬂ)ﬁ'f{%f T Q'?:gjfcal Eg@énﬁﬁocks t i on

proceeds to st colum of pointers tor t | ect t he

pointer 1 egi %@Q@af%mlm eﬁe@sf%p%éﬁ@eap%ta 5l gikS 1l e,

poi nter regions tn the rst region, are upd

68 and the ne\_’@f&cknﬁﬂfnmtﬂso%()w&x@#%f fl-?%ft‘é’?@ssﬁectlvely changed to
#10H and #11H, whicﬁ.is copied to the updating bloc'k #1BH
of the pointer region.

Further, in step S65, the physical blocks storing
the pointers (physical block numbers of updating blocks
of data region) in respect of the updating blocks of the
data region, which have been updated, are copied to the
updating blocks of the pointer region. That is, for
example, in the case where an explanation has been given
in reference to Fig. 11 and Fig. 12, the physical b1§ck
#1AH storing the physical block numbers #10H through
#17H of the updating blocks of the data region, is
updated and the physical block numbers #10H and #11H are
respectively changéd to #00H and #02H, which is copied
to the updating'block $1C of the pointer region.

Further, the operation proceeds to step §66, the
column of pointers for the object blocks of the pointer
region and the column of pointers for the updating blocks

of the pointer regions in the first region, are updated



I nformati on are updated, which is copied to the second region.

I's, for exanple, according to an exanple of the case of Fig. 11 and Fi
12, in respect of the columm of pointers for the object. blocks of the
pointer region in the first region, the physical block nunber #18H st
to the 1st byte constituting pointers for the physical blocks #00H and
#02H of the data region which are nade\éé)correspohd to the logical b

for witing

data supplied fromoutside,®9s updated to the physical bl

That
g.

ored

ock
ock

nunber #1BH comd i¢héi REwWRQRIN BA BokrRl tilth PANET @He SFpekE iXHésod #11H of

the data regi

on to which the data has actually been witten, and the

physical bl ock MRS ¢ 1 BRAErOURYdd th 8 NGR2CH 81sS foPi dder hyre Cak cBhee
#10H and #11H of ‘the data region to which data has actually been writ

I s updat ed toiggag@ysical bl ock nunber #1CH constituting pointers for
physi cal bl ocks "#00H and #02H of the data regi on which are pade to

he |.pg9L¢cal bl : i ch [
Further, wt hortesgecfgéga%‘ﬁé g%ﬁﬁnﬂﬁ%f n%g%gl%?%lr&ﬁﬁg %%héa’%%ﬁglgl 8cfks of
' i nAR [ .t | I nb #1BH
ERS"SR5% BE amscRd FBREFS. T8 ST EhpeR Bt TBE Pubhat i ng
bl ock f th ' ' 1.0 whi h . - . . .
ooy e BB S 88 A B kiBagens o4, 5hg By toter resion

correspond t

the pointer r
and #1CH of

69 physical -

in thenfirst region, the physical block number #18H
stored to the 1lst byte constituting pointers for the
physical blocks #00H and #02H of the data region which

are made to correspond to the logical block for writing

data supplied from outside, is updated to the physical.

blocknumber#1BHconstitutingpointersforthephysical
blocks #10H and #11H of the data region to which the data
has actually been written, and the physical block number
#1AH constituting pointers for the physical blocks #10H
and #11H of the data region to which data has actually
been written, is updated to the physical block number
’#1CH constituting pointers for the physical blocks #00H
and #02H of the data region which are made to correspond
to the logical blocks to which data has been written.

Further, with respect to the coluﬁn of pointers
for the updating blocks of the pointer regiontin the
first-région, the physical block numbers #1BH and #1CH
of the physical blocks (physical blocks which have been

updating blocks) of the pointer region in which the

ks
t en,
- the



respectively to the physical block nunbers #18H and #1AH of .t he physical

bl ocks whi‘ch have becorme the updating blocks of the pointer region.
Further, the newest information and the effectiveness information in the
first region is updated, = the above-described result of updating is witten
to the second region and the processing is finished. Meanwhi | e,
when only the second region is effectivgyand when although both of the
first and the second regions are effective, the second region is newer,

the operati ongHWELEds b oTe GRGRbEEEY hah@DDSHS L paateld, e VEE8ted
processes respectively simlar to those in the case of steps S62 through

S66 are carri gddpdcexvenly tbh@ae_ﬁdyg-géailnglbaﬁﬁﬁ%@r@fmtél@ahhﬁ&mr the
second region is conversely carried out in respect of the second or the

first region, orfes&}f'&t.ii,ngcal block¥ {ihlch HSPe | BebBhel dife ;{L%ééeéggggge

pointer ~system - simlar to the single pointer system the nu

physi cal bl oc ?ﬁﬁﬁp S%Féghénﬁs&&{aEnQé: op COMPatibility is restricted,

however, when ‘the do pointer systemTs expanded simlar to-the case of

expandi ng the singl ﬁgggﬂ%ﬁé Z%I?%e%hgst@ehgpggkgtiotqi {glgam? tem and

pointers with respe region are constitute stages, 4
st ages, [err] e

the . . . e . . n er.o h
physi cal bl ocl?sf fgaacp%:bygngfs J.nfor.mat:.oxixﬁ.e? the first reggon :L.'gtx)lpdai:ea,

mal ntal ni ng
the above-described result of updating iS'_written'to the.
second region and the processing is finished.

Meanwhile, when only the second region is
effective and when dlthough both of the first and the
secondregioﬂsareeffective,thesecondregionisnewer,
théoperationproceedstosuccessivelystepsSsathrough
S72 where processes reépectively similar to those in the
case of steps 562 through S66 are carried out except that
processing in respect of the first or the éecond.region
is conversely carried out in respect of the:second or
the first region, respectively.

Further, also in the case of the double pointer:
system,similartu:thesinglépointersystem,thenumber
of the physical blocks capabie of maintaining the
. compatibility is restricted, however,.when the double
pointer system is exﬁanded similar to the case of
expanding the single pointer system fo the double

pointer sYstem and pointers with respect to the data

region are constituted by 3 stages, 4 stages, aéda, the



conpatibility can be increased further. Accordingly, by considering the

| ength of “one bl ock and pertinently setting the nunber -of stages of
pointers for the data region, the upper limt of the nunmber of. physi cal

bl ocks capable of mmintaining the compatibility can be nade to a desired
val ue: . Next, reading and witing processing of data in respect of.
EEPROM 66 by the sequencer 91 of the IC7@ard- 2 shown by Fig. 3, is carried
out in accordance with the above-descri'bed doubl e pointer system and an

exanpl e of. ahuetair oF GREOPpNYSE RAPBDYIG icagdt be 0B d in S&OWA nigNt hEi 0.
15. In Fig. 15, EEPROM 66 is provided with 256 of physical bl ocks.

Each physi cal cbh@@lc i5i£90st il &b Mhctbgskd FuPtndd byhesofaBeghytes of
data unit (DOO through DLF) and 8 bytes of a parity unit (PO throug P5). .

Further, in Fig. cla&si?d’@r?ftigsfﬁél 1Bhedh Y e b HOLK hh@ﬁ%ﬁ%&hei?

al l ocated respectively to e 256 physical blocks in.which the physical

bl ocks #O00H i%%&qg‘{b S GeRSL WS Bafabad Y htbbe Wiﬁféb?%éﬁgks

#FOH t hr ough constitutes a pointer Tegion "and the physica

"’;EEH and ﬁﬁrﬁ%?%}# ;ttéxge hg‘?e:{ ilri,h i ORE the Aeeylt %%b%%ié&f@féé-%@' y-
, pect of "'the data region, anong’the

capable of maintaining the compatibility can be made to

a desired Qalue.

Next, reading and writing,processing'of data in
respect of EEPROM 66 by the sequencer 91 of the IC card
2 shown by Fig. 3, is carried out in.aécordénce with the -
above-described double pointer system and an example of
allocating memory of EEPROM 66 in this case is shown in
Fig. 15.

In Fig. 15, EEPROM §6 is provided with 256 of
phys;'.c.a;l blocks. Each physical block is constituted by
the total of 40 bytes of 32 bytes of data unit (DOO
through D1F) and 8 bytes of a parity unit (PO through
PS) .

Further, in Fig. 15, the physical block numbe;s
#00H through #FFH are allocated respectively to the 256
physical blocks in.which the physical blocks #00H
through #EFH constitutes a data region, the physical
blocks #Foﬁ through #FDH constitutes a pointer region

and the physical blocks #FEH and #FFH constitute the

first and the second regions, respectively.



240 physical bl ocks #00H through #EFH, the 224 physical blocks constitute
obj ect bl'ocks (hereinafter, also referred to as data bl ocks) and the

remai ning 16 physical blocks constitute updating blocks. Accordingly, the
conpatibility of data of 16 bl ocks can be nmintained at maxi rum ¥Further,
in the state shown by Fig. 15, the physical bl ocks #00H t hrough #DFH
constitute the data block and the physical bl ocks #EOH t hrough #EFH
constitute updating bl ocks. I n paspect of the pointer region, 7 of
the 14 physical bl pﬁ&%ﬁé‘io,Hitxhrﬁ&%éfEWf%@ﬁa@é%&ﬁi-ohhea&waﬂjFc@{e al so

referred to poi.nter blocks) and 7 of the 14 physical blocks constitute

updating bl og HPSPeati Meb¥k Mo hrdudReBFAL ecABOIDY4 ' S5,
t he physi cal jt?lseoé)ksﬁ?#FOl t hr ough #thggcﬁzzonst i#ut e pointer bl g%ﬁghgﬁgjlt he

physi cal bl ogles, & Heblls@uahy #5D4 jt%tﬁiUE&suF\q?éfggngl . a1l

Further, in Fg. 15 the first an e secon regions are | 1u%t?gted-as .
o1 oLl Venes kR PLTY O BeelBrocre) anfl Ple POA TRl E YR 1R
72 (newest aResks nspre SO uBlsh hy Blocklt (WP IUT e
compatibility of data of 16 blocks can be maintained at
maximum. Further, in the-state shown by Fig. 15, the
physical blocks #00H through #DFH c;nstitute the data
block and the physical blocks #EOH through #EFH
constitute updating .blocks.

In respect of the pointer region, 7 of the 14
physical blocks #FO0H. through #fDH object blocks
(hereiﬁafter, also referred to pointer blocks) and 7 of
the 14 physical blocks éonstitute updating blocks,
respectively. Further, in the state shown by Fig. 15,
-the physical blocks #F01 through #F6H constitute pointer
blocks and the physical blocks #F7H through #FDH
constitute updating blocks.

Further; in Fig. 15, the firét and the second
regions are illustrated as effectiveness determininé
blocks.

Figs. 16A and 16B show an example of the
constitution of the effectiveness determining blocks
(firét and second regions).

As shown by Fig. 16A, the newest information



byte (DOO) of the data unit of the effectiveness block and physical block
nunbers of object blocks (pointer bl-ocks) of a pointer region are arranged
at a 2nd through an 8-th byte (DOl through DO7). Physi cal bl ock
nunbers of updating blocks in the data region are arranged at a 9-th
through a 24-th byte (D08 through D17): of the data unit of the _

ef fectiveness - determ ning bl ock. Thah in the above-described case,
in the first and the second regions, @ phy5|cal bl ock nunbers (pointers.

for pointers {ggwgmah lfﬁLﬂ%ﬁélo flﬂeb%n{aqgi&m Pk 4heanhusl g8l Blocks of

t he pointer eglon I'n whi e physical block nunbers of updatlng bl ocks

of the data r nl?ﬂ; B09) aﬂ{‘%‘he d nik" ‘fhtﬁe ‘é;’t(%cé{'@teﬁ%%' Alad)t 0Ck

nunbers (poi ing Dbl ocks o Qata reg e up atlng
bl ocks of the d ta r | ctI r t o
det erm ni ng B¥B%k physita corgC é’r@ t%n'g) égt Eiégelzsle Hr)w gﬁ: i cal

o ock {1 a%eaﬁﬁﬁe“ﬁz'%?q&f&%g&“%%% B 0 el e 0t
35t Dyte (1B BRESLGHYEAEI BT (G Er ﬁa"”'”ﬁf”g?ﬂet e iitheEQQS“g“ ]
det eE rglgl) n?Sblsgfkagggé(asdg’czgg bi/tgg trqggn ers of updat:.ng blocks in the
data region are arranged at a 9-th through a 24-th byte
{D08 through D17} of the datalxuni't of the effectlveness
determining block. That is, in the above-described
case, in the first and the second regions, the physical
block numbers (pointers for pointers for updating blocks
of data region) of the physical blocks of the pointer
region in which the physical block numbers of updating
biocks of the data region are stored, however, in this
case, the physical block numbers (pointers for updating
| blocks of data region) of the updating blocks of thel data
region are directly arraﬁged in the effectiveness
determining block.

Accordihgly, 'in this case, there is no physical
block in which the physical block number of the updating
block of the data region is stored in the pointer region.

Physical block numbers of updating blocks'of the
pointer region are arranged to a 25-th through a 31st
byte (D18 through D1E) of the data unit of the

effectiveness determining block and a 32nd byte thereof



Further, the parity unit of the effectiveness determning block is
arranged’wi t i, for exanple, -RS code or the like in correspondence with the
above-described effectiveness determ ning information. Here, Fig.
16B shows an exanple of initial values of the data unit in the
effectiveness determning block in the case where EEPROM 66 i s
constituted. Next, Figs. 17A and 17B show exanpl es of the
constitution of physical blocks (pointép bl ocks and updating bl ocks

thereof) congipsipyifdg 3OIdY £l 8 ¥eserve. AS shown by Fig. 17A, the
physi cal bl ock nunbers of -the physical blocks of the data region are

arranged bya Unit. ghrgfer FUROCharlily RALEYBR il $BRBRYYGRL S P! OCK

_constituting the .pointer region i$ not “used as the above-descri

Bt e e Rl AR BB PULIOPL e o AR OPEIR (B2 LiXnBAL 2RECLINATH Y,

it is preferable th: ormat I on ‘arrang 0 t'he pari uni‘t Svided
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| of the data unit in the effectiveness determining block

in the case where EEPROM 66 is constituted.

Next; Figs. 17A and 17B show e#amples of the
constitution of physical blocks (pointer blocks and
updating.blocks thereof) constituting a pointer region.

As shown by Fig. 17A, the physical block numbers
of the physical blocks of the data region are arranged
by a unit of 32. Further, theparityunit of the physicai
block constituting the pointer region is not used as the
above-described effectiveness information but serves
aé a normal pa'.rity'and accordingly, it is preferable that
information arranged to the parity unit is provided with
error correcting capability. This is because in the
double pointer system, the effectiveness of whether
information arranged to the data unit of the physical
blocks constituting the pointer region is erréd, is
finally determined not by the information arranged to

the parity unit but based on the parity unit as

effectiveness information of effectiveness determining



Here, Fig. 17B shows an exanple of initial values of the data unit of the
physdi cal bl ocks constituting the pointer region in ‘t-he case where EEPROM
66 is constituted as shown by Fig. 15. Further, the physical bl ocks.
(data bl ocks and updating bl ocks thereof) constituting the data region

are constituted simlar to the physical blocks constituting the pointer
regi on except that not the physical bjpck nunbers but data for reading and
witing is arranged in the data unit and therefore, an explanation
thereof willbbeckrtted. - Next, an explanation will be given of
reading and witing processing in respect of EEPROM 66, when EEPROM 66 is -

constituted as desudibed POPVELTB showsViLNexAfph@ 6& §nd taRr Qﬁéi"@ésRlWl
and supply of .power source is started at the respective bl ocks

constitutingofhené@£ed dii 8% feyd bla?%p@&ra@lobnbteahls%urtg;@iﬁ&eéﬁéng in
accordance with a flowhart of Fig 8 is carried out at the segquencer 91.

That is, in ﬁ@iﬁt@&sgegfﬂorrﬁhythérea%@%iﬁée EE¥ROMYBIERCEondL 1SEL £65S an

effective and newest effectiveness determning block by referring to.

EEPROM 66, ggesgggfrptblpanPocqus to step S82 and the sel ect ed
effectiveness determ ni'ng block is copied to the RAM 67.

75 Further, the OoRgLAIAER, pea%emggcéiem%’é’«st'@aat%e%lfalgﬁg Yhgefers
to physical bl ock numbers of poin

updating blocks thereof) constituting the data region-
afe constitﬁted similar to the physicél blocks
“constituting the poiﬁter region except that not the
physicél bloqk numbers but data for reading and writing
is arranged in the data unit and therefore, an
explanation thereof will be omitted.

Next, an explanation will be given of reading and
writing processing in respect of EEPROM 66, when EEPROM
66 is constituted as described above.

When the IC card 2 approaches R/W 1 aﬁd supply of
power source is started at the respegtive blocks
constituting the IC card.2 as described above,
initializing processing in accordance with a flowchart
of Fig. 18.is carried out at the séquencer 91.

That is, in this case, firstly, in step S$81, the
sequencer 91 selects an gffective and newest
effectiveness determining block by referring to EEPROM
66, the operation proceeds to step S82 and the selected

effectiveness determining block is copied to the RAM 67.



bl ocks at the pointer region arranged at the selected effectiveness
determ ning bl ock, reads the pointer blocks in correspondence with the
physi cal bl ock nunbers from EEPROM 66, copies themto RAM 67 and.the
initializing processing is finished. By the above-descri bed
initializing processing, at RAM 67, as shown by Fig. 19, effective and
newest effectiveness determ ning bIockESand physi cal bl ock nunbers (as
shown by Fig. 15, physical block numbers #00H through #DFH when EEPROM 66
i's consUthedvuntmmnﬁitheoobsnﬁtl¢m pabgeredd onosstegd S83 7 phient er

bl ocks, are stored. : Next, a flowchart of Fig. 20 shows details of
processi ng at ségpeiddtend lFi:_'gfeiﬁs to physikrl bilecdlasembdrsidfypodnteep
S91, the sequencer 91 refers to the parity unit as the effectiveness

i nf or mati on - ofblbéekef hactihenessndereidgiicy Hrvakged xoOrtkepsaderadgith
t he physi cal bl ock nunbers #FEH and #FFH. When it-is determned in

step S91 that @pf¥cthiererndd ectieteiasin defeblodky Pbaak ithe aiseaperdence
with the physical block nunber #FEH is effective, the operation proceeds

to step S92, thEo&REUEBACH rOdsbBhBence with the physical block numberid

t he physical block nunber #FEH to a variable Bn for storing the physical
b|OCk_nUWber(ﬁréﬁeE§@§5ﬁl_€neé%pies them to RAM 67 and the
initializing processing is finished.

By the above-~described initializing processing,
at RAM 67, as shown by Fig. 19, efféctive and newest
effectiveness determining biocks and physical block
numbers(asshownbyFig.15,physicalblbcknumbers#OOH
through #DFH when EEPROM 66 is constituted) of data
blocks of the data region stored to 7.pointer blocks,
are stored.

Next, a flowchart of Fig. 20 shows details of
processing at step Sél'of Fig. 18.

In this case, firstly, at step S91, the sequencer
91 refers to the pa;ity unit as the effectivenéss
information of the effectiveness determining block in
correspondence with the physical block numbers #FEH and
#FFH.

When it is détermined in step S91 that only the
effectiveness determining block in correspondence with
the physical block number #FEH is effecﬁivel the

operation proceeds to step S92, the sequencer 91 sets



determ ning block to be selected and the operation returns. Further, when
it is.determned in step S91 that only the effectiveness determ ning block
in correspondence with the physical block nunber #FFH is effective, the
operation proceeds to step S93, the sequencer 91 sets the physical block
nunber #FFH to the variable Bn and the operation returns. In the
meantime, when it is determined in stepg91 that both of the effectiveness
determ ning bl ocks in correspondence with the physical bl ock nunbers #FEH

and #FFH ar ecREf ptivigdacal hb1opa atimibe pr @FeEist 6 Oaskar iSle BhE reRgUENcer
91 determ nes which of ‘the effectiveness determ ning blocks is new by

referring to 8¢dshndyltdOfphydiEcdat vl gkt nampdie SEVEsd & Af QEFRLIESL each
of the effectiveness determ ning blocks. Wien it is deternmned in step -

S94 that the gifechiivEnNfgSpidekeriy Madsbhedtdd A6 eHY ot the
physi cal bl ock nunﬁerqﬁEH or #FFH i s ﬁewer, t he operatiom?\k%]f)?g\ggglds to

step S92 or P3capd A PHECERERY whiEd e t s WiAledihbA HESRECL)H V891

above-descri bed cases is perforned and the operation returns. Next ,

an expl anati Oxlf‘h%’%_' box S(I néﬂgnegfferc%q}tﬁge'sgr QSR 0h *lﬁé:?@“?ﬂcer 91

when a reques rea . 7 data from
CEPROV00 1S JRIECLR e AEAUGRER! i HlPLiobh A SRR RN 1
initializing. ur r, 1n.this “case, also thé | ogi ca oCKk nunber of the
I ogi cal blom%ffectiée, the operation proceeds to step'Sé3,.ﬁhe
sequencer 91 sets the physical block number #FFH to the
variable Bn and the operation returns.

fn the meantime, when it is determined in step s91
that both of the effectiveness determining blocks in
correspondence with the physical block numi)ers #FEH and
#FFH are effective, phe operation.pfoceeds to step S94,
the sequencer 91 determines which of the effectiveness
detérmining'blocks is new by referring to a 1st byte of
the data unit as the newest information of each of the
effectiveness determining blocks. When it is
determined in step S94 that the effectiveness
determining block in correspondence with the physical
block number #FEH or #FFH is newer, the operation
proceeds to step S92 or S93 and a processing similar to
that in the'respective above-describgd cases is -
performed and the operation returns.

Next, an explanation will be given of reading

processing of the sequencer 91 when a request of reading



storing the read data is supplied to the sequencer 91 along with the
request of reading data. . In this case, as shown by a flowchart of.
Fig. 21, firstly, at step S101, the sequencer 91 sets the block nunber of
data to be read to a variable "n" and sets, for exanple, 1 to a variable
"i" for ‘counting the block nunber as an initial value. Here, the
sequencer 91 is supplied with the |ogi%al block nunber of ‘the | ogical

bl ock to which data to be read is stored as described above and the

sequencer 91 ERAQUNFZER EROROM MG NLEDEEde o athé heedalbhdex BE1 r&ader
according to.the nunber of the |ogical block nunber. * Thereafter, at

step S102, the;sH0MelRE" tBt SHSvel B8 ilOH £AL 1 RGQCK FWHIREy Of 18N e d)
| ogical block to the Vvariable Bl, the operation proceeds to step S103 and

descri bed | 4l L 19e MRAIFS a
as described.ahQveq1aPREY §8lg il OLH T8 ERHufPe tNEE dise %c%g\l\fgégﬁ?pon

to the | ogical block nunber B17is recognized by referrin
o)

ot e SR SR e (5T DRt 51

correspondenc he physi ca

tsrlg?ltsfers theaq_%glag i fn E’h%”%!@&ﬁggg %ﬂ‘é@éﬁgflg: S, q-'aé?egRﬁg/lnGZOirn- step

constituting the {ransmiyfilng,cBufLer ha ol 8y dod 10, M 7 piiier Lhan the
region for storing the resu of Tnitralizing processing-explarne
firstly, a; step S101, the seguencer 91 seté the block
number_of.data to be fead to a variable *n* and sets,
for example, 1 to a variable "i* for c&unting the block
number as an initial value. Here, Ehe sequencer 91 is
' supplied with the logical block number of the logical -

block to which data to be read is stored as 'described
above and the sequencer 91 recognizes the block number
*n* as the data to be read according to the number of
the logical block number. .

Thereafter, at step S102, the sequencer 91 sets
the logical block number of an i-th-logical block to the
variable B1l, the operation.proceéds to step $103 and as
described above, a physical block number Bp that is made
to correspond to the logical block number Bl is
recognized by referring to RAM 67.

F;rther, the sequencér 91 reads data frdﬁ the
physical block in correspondence with the physical block
number Bp of EEPROM 66 and transfers the data to a

transmitting buffer provided to RAM 67 in step S104.



in reference to Fig. 18 and 'dat_a read from EEPROM 66 is transmtted to the

transm tting buffer. Thereafter, at step S105; the sequencer 91
increpents the variable "i" by 1, the operation proceeds to step S106 and
it is determ ned whether the variable "i" is "n" or lower. Wen it is

determined in step S106 that the variable "i" is equal to or |ower than
“n", that is, when data of the requestygd bl ock nunber has not been read,

the operation returns to step S102 and sinmlar processes as descri bed
above are carffhed ous.i 8 rfegiaow figrscepstituthiog, tientiansaiddtingi ned
in step S106 that the variable "i" is'-larger than "n", that is,. when the
readi ng oper abudifedf datprovitied rteqRaM &7 Jduwigerathbnothehaedicen for
finished, the operation proceeds to step S107, data stored to the
transm-tting bgbiram@fthdRAMAILt ©f fadTTdX bHihg P ¥¢esad me exp lethakove
and the reading processing is finished. Next, a flowchart of Fig.

22 shows furthar régtertdisceOf o tNEg Pr veE8AHENGatle Tl T HEPROM 88 is
In this case, firstly at step S111, the sequencer 91 detern nes whet her

the | ogi cal bkegksni®eedBtd e uaaﬁemrt@ﬂ@ngaquef/m* or higher and
YDFH.or | ower. Her e, EEPROM 66

prepares 224 (equal dipe PuBBRer0f atlaiach! ks, Of:hbogléiﬁleﬁ)éQQKSQUWbers
within a range of % O0H or hi gher and 9%OFH or |ower and the determ nation
prpcessing at jgteRmaldds th&Yadd BbPEt*i©by 1, the operation proceeds
to step S106 and it is determined whether the variable
-*i% is “n® or lower. When it is determined in step S106
that the variable "i* is equal to or lower than “n*, that
is, when data. of the requested block number has not been
read, the operation re;urns to step S102 and similar
'processes as described above are carried out in
following éteps . Further, when it is determined in step
' S106 that the variable "i* is larger than *n*", that is,
wheﬁ the reading operation of data of the requestéd
logical block has been finished, the operation proceeds
to step S107, data stored to the transmitting buffer of
RAM-67 is transmitted to R/W 1 as described above and
the reading prpcessing is finished.
Next, a flowchart of Fig. 22 shows further details
of the processing at step S103 of Fig. 21. ‘
In this case, firstly at step S111l, the seguencer

91 determines whether the logical block number Bl is a

value in a range of %00H or higher and %DFH or lower.



confirmwhether the |ogical block nunber Bl is a usable value. When
it is determined in step S111 that the logical block nunmber Bl is not a
value within the range of %901 or higher and %OFH or l.ower, the operation.
proceeds to step S112, predeterm ned error processing is carried out and
the reading processing is finished.” That is, -in this case, the |ogical

bl ock nunber Bl is not a usable value_and therefore, processing thereafter
is not carried out. " In the neaﬂ ime, when it is determined in step

S111 that the | ogi g@lrd)) EieRONDEE Blepares/ e Peglibn o' AlddePfo FOOH
or higher and %FH or | ower, the operation proceeds to step S113, the

physi cal bl 0Gka PHTBe0 B J No £CRLLITRONAS TS kWil 885! QGitqpd n bl Ok pyurber
Bl is recognized by referring to RAM 67 and the operation returns.

Next, an expl@pagpen Wd | Higwiyennal el d 185RGLS§hAT ele t he sequencer
91 when a request of witing data to EEPROM 66 (updating of data stored to

EEPROM 66) . | . . : f ' ; P o
P 0], A BB SEBE Bl g T Bars o oue

Purther, I (S ERCvRALANE Yld 1ol SEEUSRACR nulibied B 43 3 ublp et
value. | |

.When it is determined in step S111 that the logical
#lock nunber Bl is not a value within the range of %001
or higher and %DFH or iower, the operatipn proceeds to
stebSllZ,predeterminederrorprécessiﬂgiscmrriedout
and the feading processing is finished. That is, in
this case, the logical block number Bl is not a usable
value and therefore, processing thereafter is not
carried out.

In the meantime, when it is determined in step S111
that the logical block number Bl is a value within a range
of %$00H or higher and %DFH or lower, the operation
proceeds to step S113, the physical block number Bp in
correspondence with the logiéal block number Bl is
recognized by referring tolRAM 67 and the operapioﬂ
returns.

Next, an explanation will be given of wfiting
processing of the sequencer 91 when a request of writing
data to EEPROM 66 (updating of data stored to EEPROM 66)

is made to the sequencer 91 after performing



the | ogical block to which the data is witten, are supplied to the
sequencer “91. Furthernore, the region of the receiving buffer for storing
witten data which is received by the sequencer 91, is secured in RAM 67
in addition to the above-described region and data to be witten is stored
to the receiving buffer. . In this case, as shown by a flowchart of
Fig. 23, firstly, at step S121, the sequencer 91 sets the block nunber of
data to be witten to the variable "n" 8%d sets, for exanple, 1 to the

variable "i" §@l ¢ & PHgt PLolle¥ G nH USRS adh e iilird fd r b e ol M5 Hhi-S

case, as described above, 1n respect of .the sequencer 91, the bl ock™ nunber
"n" of data tggbe witten is recognized froma nunber of the |ogical block
nunbers supplied thereto. Thereafter, at step S122, 't he sequencer 91

sets _the logical blagk RUEDCEnObRAY icdde) 0RL6RL RiREK erld JUGALS P! gek 0

be witten with an i ata) to the wvarra . the operati proceeds

S123 ) A j ' i h
Lhvei oo SlhroRRtealy Al S ERpoRREG Badilife foqHERT bieh Mot "G
whi ch dat 1 it t | i ., | i : . . .
81I gor r ngonggﬁge%\% %gQ%eBE%S"?‘caﬁoglbﬁggcg:'l?%n}%eelragfa] &% JHHEFPE - WwATS en, s

pdat i ng bl ockuBPLIFd S S adAEefler a4% IFERE St (Th Yacen,

S123,. as shomgfbgh% owchart

LLce;v1ng(Euffer fér.storing-written data which
is received by the sequencer 91, is secﬁred in RAM.67
in addition to Ehe above—described region and data to
be written is stored to. the receiving buffer.

In this case, aé shown by a flowchart of Fig. 23,
firstly, at step S121, the sequencer 91 sets the block
number of data to bewritten to the variable “n" and sets,
for exampie, 1 to the variable "i" for counting the block
number as an initial value. In this case, as described
above, in respect of the séduencer 91, the block number
"n* of data to be written is recognized from a number
‘0of the logical block numbers supplied thereto.

Thereafter, at step S122, the sequencer él sets
the logical block number of an i-th logical block
{logical block to be written with an i-th data) to the
variable Bl, the operation proceeds to step S123 éndeAM
67 is referrea by which as described above, the physical
block number Br of thé updating block of the data region

to which data to be written to the logical block in



Fig. 24, firstly, at step S141, the sequencer 91 calcul ates the physi cal
bl ock nunber Br of the updating block of the data region to-which data to
be witten to the logical block in correspondence with the |ogical block
nunber Bl is actually witten by referring to RAM 67. Specifically, an

I -th-portion fromleft of the effectiveness determning block stored to
RAM 67 in which the.physical block nunber of the updating block of the
data region is witten, is referred anBxhe physical block nunber .

described theggrirespndénthewima i @hbe1B8gical bloEkerhuhbErORgr atd on
proceeds to step S142 and the sequencer 91 refers RAM 67 as in the case of

step S103  of,Fi@a1dly b‘vtwe'tea,thfsp@ﬁgggalad%&cgnaumt@rwhh%ng}S made

to correspond to the’logical block nu Bl is recognized.

Thereafter, ep, 13443, %@/' | bl : her i oSe tien, to a
position of %ﬁ%ggﬁﬁfeﬁkg% p y§,i§§|°E|'§§ lﬁ?ngg% BP&&%%\% I%pr%%&;ié\)

bl ock of the _d r gl h descrjhed, the operation proceeds

82 to step 8151455?%%6;%{0%? %I%%lg;l%h%g?'& is witten to a position of
RAM 67 where the physigal,

correspond to the |ogical Sg': 8‘5‘2{ sﬂ:ﬁe[ﬁgéelr?gg,E%;%ﬁggw%ﬁbggggfgggrg:%tt%%
operation retyrns. 5, g3 P31 S 'S 8508 43143 AR bR &S SPgWn by Fi g,
| calculatgs the.physical block number Br of the‘updating
block of the data.region to which data to be written to
the logical block in correspondence with the logical
block number Bl is actually written by referring to RAM
67. Specifically, an i-th portion from left of the
effectivenéss determining block stored to RAM 67 in
which the physical bldck number of the updating block
of the data region is written, is referred and the
physical block number described there is set to the
variable Br.

Then, the operation proceeds to step S142 and the
sequencer 91 refers RAM 67 as in the case of step S103
of Fig. 21 by which the physical block number Bp which
is made to correspond to ehe logical block number Bl is
recognized.

Thereafter, at step S143, the physical ﬁlock
number Bp is written to a position of RAM 67 where the
physical block number Brx of the updating block of the

data region has been described, the operation proceeds



25,

store positions of the physical

data region is changed to the data block in correspondence with the

| ogi cal

bl ock Bl and 't he physical block Bp which has been nade to

) _ bl ock nunbers Br and Bp are exchanged
by which the physical block Br which has been the updating bl ock of the

correspond to the logical block Bl is changed to the updating block of the

data region.
step S123,

Referring back to Fi 23, after the processing of

the operation proceeds to step S124, the i-th data stored to

t he receiving bufsbepi. §1d44 4 t"elhetBhYEHGajpdal¢ﬂ§ puadie BrBX -t bs berdxdsin

physi cal

bl ock Br

whi ch has been the updating bl ock of ‘the data region and

now i s changectd @ tdws tibi anbd §cRAMY6 7 hehprec éds physked i hbdcknnuadbeence

to Fig. 24) of the data region and the operation proceeds to step S125.

At step S125, BEperisisthdracebe®h nadeetontsrrkeporad itabkhe"18ghyall, bilbek

operation proceeds to step S126 and the sequencér'gl det er m nes whet her

t he vari abl e 'Himbés Bljudlad bemn Kewsyribad dimd.thdoperdt isndes etanred

step S126 that the variable "i" is "n" or |ower, that

83

IS,

when data of Thequést,ed nblsealp e SaﬂﬂaSSIllDl b&enshvteint bgnmbhe

operation returns to step S122 and processes S|n1lar to those in the
above- descri bexs cassor &I PRt L 6hEREIE i thé Feys $LeiSblbwk AambeeBr hnid

determned in step. S126 that the variable

i" is. larger
Bp are exchanged by which the'physical block Br which

has been the updating block of 'th.e data region i_s changed
to the data block in correspondence with the logical
block Bl and the physical block Bp which has been made
to correspond to the logical ﬁlock Bl is changed to the
updating block of the data region.

Referring back to Fig. 23, after the processing
of step $123, the operation proceeds to step S124, the
i-th data stored to the receiving buffer is written to
the updating block Br {(to be exact, physical block Br
which has been the updating block of the data region and
now is changed to the data block by the processing
explained in reference to Fig. 24) of the data region
and the operation proceeds to step S125.

At step S125, the sequencer 91 increments the
variable *i" by 1, thg operation proceeds to stép S126
and the sequencer 91 determines whether the variable “i®

is equal to or lower than “n". When it is determined

in step S126 that the variable “i* is *n" or lower, that

in



than "n", that is, witing of requested bl ock nunbers has been finished,
the operation proceeds to step S128, ‘the sequencer 91 sets a nunber of
poi nter blocks stored to.RAM 67 in which the store content has ‘been
changed (updated), to a variable "nf "by carrying out the processes of
steps-S122 through S126 and sets, for - exanple, 1 to a variable "j" for
counting the changed * pointer blocks asggn initial value. = | In this
case, although store content of the pornter block stored to RAM67 is

changed by thgs Pracéssaatadb s reRnRldBe APBACRNS | MenBERIAINAS Adt Heker ence
to Fig. 24), when the store content of the poi nter ‘bl ock has been changed

in this way, 1 Si f h S t e | f RAM 67
hor 0 11 polriSens BRI Myt AGectliaun e o8t s 4FCERE W

poi nter bl ockgﬁmsesagesm&srcw% og@%,ﬁ% ac@@ogeﬁasscffsganeégé by

referring to Therea ter e operation proceeds to

S129, and in RN}I 'PS%E?E E:ih%':]n %Q%%?ﬁ%@%ps.a ﬂ,u;_p_h@}y'mmén QI o%_ks nunber

fromtop of ange

8 blocks, i53ellp,Lhe Yorigbl & B %Fage{éognva%tla%fﬁ SIS

sequencer 91 carrles BUr B processing I'Zi ng e phys

nmb Bn of Kk h | .. bl m f_th
physi cal bl ockRBRGC T e BRRE har| Je bR £l PEREAT HORab ARy AT FRg 1o

RAM has been finished, the operation proceeds to step.S128,
the sequeﬁcer 91 sets a numnber of-p;inter blocks stored
to RAM 67 in which the store content has been changed
{updated), to a variable "m" by carrying out the |
processes of steps S§122 through S126 and sets, for
example, 1 to a vgriable “4* for counting the changed
pointer blocks as an initial value.

In this case, although store content of the
pointer block storea to RAM 67 is changed by the
processing at step S123 (proceséing.explained in
. reference to Fig. 24), when the store content of the
pointer block has been changed in this way, a flag -
signifying the change is set to the region of RAM 67 where
the pointér block is stored and in step S128, a number
of the pointer blocks where the store content has been
changed is recognized by'referring to the flaé.

Thereafter, the operation proceeds to step S$129,
and in the sequencer 91, for example, a j-th physical

block number from top of RAM 67 in the changed pointer



67 and changing the pointer block Bn to the updating block of the pointer
regi on. ' That is, at step S130, as shown by a flowhart of Fig. 26,
firstly, at step S151, -the sequencer 91 cal cul ates the physical bl ock
nunber Bt of the updating block of the poeinter region for changing to a
new pointer block by referring to RAM67. Specifically, a j-th portion
fromleft of the effectiveness determ nigg bl ock "stored-to RAM 67 where

t he physical bl ock nunber of the wupdating block of the pointer region is

described, ispiRilessad sad ¢HeHD¥arGaAb I pek Nuwpeehdescat hadd kAR, i s

set to the variable Bt. - ‘Further, at step S152, the sequencer 91

wites the physi - RUYNRa k- Bt Ebi fn AN Wl £z 1hfe
physi.cal bl ocEﬁ%lugﬁ%gPQEﬁ? @;iheagg?rﬁsgtrm%l ggﬁ isg(é%dsceisr(liri beg%ct he f(;zpleirlgt ion

posi L1 on of R BITaAST PR eRed B f e paThe ds M lqcr btk
Bk o e PRTbR SO ey Eelndsch DB BRYANG: WAk aCeLY e
Pos! om0 SRt £9! o B PABIRI R Lo ERSIAME L Dbl o
region is  chghogdd iRl e oK AN B16RN Y ¥ PheClpBlting
block of the pointer region.

That is, at step‘SléO, as shown by a flowchart of
Fig..26, fifstly, at step S151, the.sequencer 91 .
calculates the physical block number Bt of the updating
block of the pointer region for changing to a new pointer
block by referring to RAM 67. Specifically, a j-th
portion from left of the effectiveness determining block
stored to RAM 67 where the physical block number of the
updating block of the pointer region is described, is
referred and the physical block number described there
is set to the variable Bt.

Further, at step S152, the sequencer 91 writes the
physical block number Bt at a position of RAM 67 where
the physical block number Bn of the pointer block is
described, the operation proceeds_to step §153, the
physical block number Bn is written to a position’of RAM
67 where the physical block number Bt of the updating

block of the pointer region has been described and the

operation returns.



whi ch has been the pointer block is changed to the updati ng bl ock of the
poi nter region. Referring back again to Fig. 23, after the
processi ng of step S130, the operatian proceeds to step S131, the
sequencer 91 copies a j-th one fromtop in updated pointer blocks of RAM
67 to the updating block Bt of the pointer region stored to EEPROM 66 and
the operation proceeds to step S132. At step S132, the sequencer 91
-increnents the variable "j" by 1, the 8%peration proceeds to step 8133

and whet her the a%%%g'tﬁajln'ét%?s lﬁggqgﬁd!§1§§t6521§§9wn Mbeﬁgg |s

determ ned in step t the varia ower

LEan¥?ﬁ?ZE'e3g'b' t°:1$e°§tb‘.’%h3#ét§rnihe *é?giééiz@? A hrBrses et IaL to
F

when E " s cBreAfG TP hebss ot &a%ﬁea}%‘f%agfé %T hﬁ%gg@ an

whe

ol ocks. has bEAF MQ BF lidhirie PP cbBedbq patefet Febio ogter

86 S134 andﬁ&ﬁ uence 91 i_ncrenents gy 1l.a k te of, data unit as a
newest i nfor Qﬁﬁ ft?hE f?8&ﬁ§ﬁ£1 ?BPnf FnB Sige L iRt ekt Brram

67. Further, according to the enbodi nent, - descri bed above, as a
newest |nforH§ﬁQﬂ1 ?ﬁr@@%ﬁi p01nter block’ 1s changed to the

updating block of the pointer reglon.

'Referring'baék agéin to Fig. 23,.after the.
processing of step S130, the opération.proceeds to step
S131, the seguencer 91 copies a_j-th one from top in
updated pointer blocks of RAM 67 to the updating 5lqck
Bt of the pointer region stofed to EEPROM 66 and the
operation proceeds to step S132. At step S132, the
sequencer 91 increments the variable *“j* by 1, the-
operatiog proceeds to step S133, and whether the
variable "j“ is "m* or lower is determined. When it is
determined in step S133 that the variable *“j* is “m4 or
lower, that is, the processing in respect of all of the
updated pointer blocks has not been ﬁinished, the
operation returns to step 8129 énd.processes similar to
thése in the above-described case are carried out in
later steps. Further, when it is determined i; step
S133 that the variable."j“ is 1§rger thap “m*", that is,
the processingwith respect toall of the changed pointer

blocks has been finished, the operation proceeds to step



of 0, 1 and 2 are successively used, and when the value obtained as a
result of preceding.increnent of the newest information i's 2, at step
S134, .the newest information 1is changed to O. After the processing
at step S134, the operation proceeds to step S135, the sequencer 91 makes
the parity calculating unit 93 calculate RS code to be wjtten to the
parity unit of the effectiveness'deterniggng bl ock stored to RAM 67 and
the operation proceeds to step S136. At "Step S136, the sequencer 91

it th f i ! | i bl.ock 64/, at
posi t1on of 1 FA 3 PO (EREERERERR STl e RhE Y 1oa fRE R ES Beorow
66 and which t b selected,  at step.S81 of _ipjtializing. '
(Fi o 18) ana P8 HEY A7 o T BEBEIERER R €B09 R es Rl eheneRE o
sequencer 91, a.control of tra sniEtin%}Mﬂpeafi%ish i nformation shew ng
that witing SfSERBIAABINGIRGF yStBEET 5N BA¥A %0 R'W 1 is carried out

and the witing processin% is finished. " As _descri bed above, after
finishing witing FurtheY, according to the emb°d¥ﬂen5péﬂﬁign in

respect of data regjon_and after ffnisN;E%-yw1ting gperation in respect of
poi nter regi ofeRAfTEPePRRPELs £Er 2pRPVICES IR ER)BAEINR | tthiieR ¥hbuEEt a
region are stored, store content of .the effectiveness _determning bl ock
(first or sec8#dOredi BRP ¢tBFPn§uccessively used, and when the value

obtainéd-a_s ;a result of preceding increment of the newest
information is 2, at step S134, the newest information
is changed to 0.

After the p:ocessing at step S134, the operétion
proceeds to step S135, the sequencer 91 makes the parity
calculating unit 93 calculate RS code to be written to
the parity unit of the ef?ectiveness determining block
stored to RAM 67 and the o.peration proceeds to.step Sl1l3e6.
At step S136, the sequencer 91 overwritgs the
effectiveness determining block stored to RAM 67 at a
positiori of the effectiveness determining block which
is stored to EEPROM 66 and which has not been selected
at step S81 of initializing processing (Fig. 18) and the
operation proceeds to step S137. At step -S137, in the
sequencer 91, a control of transmitting write finish
information showing that writing of data has n;rmally
been finishéd to R/W 1 is carried out and the writing
processing is finished.

As described above, after finishing writing



pointers in respect of physical blocks constituting the pointer region, is
updat ed and therefore, physical nenory corruption in physical blocks of 1
or nore can be dealt with. That is, not only menory corruption of one
physi cal block constituting a data region can be dealt with but also
menory corruption of a plurality of physical blocks can be dealt wth.
Further, as descri bed above,'the-effectig ness determni ning bl ock and
information stored to the pointer region serve as a conversion table for

converting the i 1 %#gg)r i s t ) egl an, kpL <Rhy:si cal
bl ock nunber a%%égggg?%} tr%gqogljé ent'eé’%arazaaér% %gé%%{t}s%aa '?EE%%éE?ngégﬁylo g
writing operat.i le e Lof t ef fectivenes rm.ning bl ock or the
poi nter regi onvgggh%féggféaggéﬁ g’érﬁ?flpgsrtr{?p i%%gﬁéggaug%%gogug efe -
| ogi cal menory_corruption can, be.dealt, with. . a_result, eyven when
a hazard is ca‘h%gﬁele%st h@orﬁagﬁlﬁ%qﬂﬁgsacﬁﬁﬁféﬁﬁlﬁg ré?%t 88%%ata and
menory corruptiop i s caused, t%e nmenory corruption can eggectLvely be
dealt with in%FtR™ AES $9r| fEgrss content of the effectiveness

88 the plurality. of data js ngintained. As descri bed abogve,

al though an eX3ff 5REPLSF AasPlpeEn (vt 0P r a sSSP IERELIONY FEEARY

Invention is applied to the non-contact card system otherw se, the

present i nventHWFgrépf)Pi E8BPE oSt BRY A4 GRdalid A kg constituting the
| pointer regién, is updated and therefore, physicai
memory corrupﬁion in physicai blacks of 1 or more can
be dealt with. That is, not only’memory corruption of
one physical block constituting a data region can be
dealt with but also memory corruption of a plurality of
physical blocks can be dealt with.

Further, as described above, the effectiveness
determining block aﬁd information stored to the pointer
region serve as a conversion table for converting the
logicalblocknumberinthedataregionintothephysical
block number and accofdingly, when a hazard is caused
in the midst of wr;ting operation in respeéect of the
effectiveness determining block or the pointer region,
although logical memory corruption is caused, such a
logical memory corruption can be dealt with.

As a result, even when a hazard is caused’in the
midst of writing a plurality of related data and memory

corruption is caused, the memory corruption can

effectively be dealt with in which the compatibility of



menory or, the like or all devices to which data is witten. However, the
present invention is particularly useful in a systemwhere transm ssion -
and r.eception of data is carried out in a so-called unstable state as in,
for exanple, the above- described non-contact card system or, even with
a contact type, a systemwhere a user -can freely insert or draw an IC card
or the I|ike. : Further, according to the enbodi nent, although the .
physi cal bl ock nunber of the . updating B8ock of the poi nter region or the
physi cal blo f. the -u ing, block.of. the data region is

re}s/pect I vel yqsif%r E'Etaglttﬁ’e '%’f:fgggkvé%es"éaﬁgfgﬁﬂencfhg bl ock - or the pointer
region as so-called,vagant r.eqi ons of the intey region_ or the data

regi on, the physical*®b Sglsrﬁ‘&%)cgrazb%?efhél%%ougﬂ an“explanation has .
updat i ngbl ocksneednot t ost or enecessarily. wever, when the physical block
nunber of th&Sffa¥L G002 i @SRl h&rs et ei RrGIethglaxertidn baysi cal
bl ock for constifuting the updating block nmust be detected by searching
store cont en@Pel RE%/I"G}Bea’F\ n3ELHtF Ty ISR T i $YF e ePdtsTei s e, stbee t he
physi cal bl ock nunber _of ) L. . . 89 the

updati ng bl 0B SFLRF ehPERIHIAR e APPILFRN o ©? spPsde@gsimppns of a
Further, according to the enbodinent, ‘although a region for storing the

ef f ect i venesReFief RifnFRg bibeler alpLpvires trafh bahsdata ie wads treayi on

are allocated to predeterm ned positions on EEPROM 66, the positions for
However, the present invention is particularly useful

in a system where transmission and reception of data is
carried out in a so-called un#tablé state as in, for
example, the above- described non-contact card systenmn,
or, even with a contact type, a system where a user ean
freely insert or draw an IC card or the like.
Further, according to the embodimené, although
the thsical-bldck number of ﬁhe updating block of.the
pointer region or the physical block number of the
updati.ng block of the data region is réspective‘ly stored
to the effectiveness determining block or the pointer
.region as so-called vacant regions oﬁ the pointer region
or the data region, the physical block numbers of the
updating blocks neednot to store necessarily. However,
when the physical block number of the updating block is
not stored, in writing_data, the physical bloék for
constituting the updating block must be detected bf

searching store content of EEPROM 66 and accordingly,

it is preferable to store the physical block number of



al locating these regions are not particularly limted. Furthernore, these
regi ons need not to secure as regions- in a continuous range on -EEPROM 66.
That is, respectives of the region for storing the effectiveness

determ ning bl ock, the pointer region or the data region” can be secured at
nonconti nuous positions on EEPROM 66. Further, according to the
enbodi nent, only store content at a prggeding time is held in EEPROM 66,
ot herwi se, for exanple, store content at a preceding tine and at a tine

i se, for store at am time and at a
Fur ther ot or o hE ERrpy g BLERI AR PFed®bt nTYR Sheck blhin 758 oF o

WHAT IS CLAI | S s 1. A data processing nmethod. using storing neans
for storing ?ﬁ?&"%ﬁ%‘%ﬁby a predeterm ned bl ock uni't, sai'd storing nmeans

conprising at |east: a ta r.egiqn far stori dat.a by, t he bl ock
unirr{); ’ a fi rst?‘h%%hﬁrSe%ggarr‘%d?%gt? o&%tﬁ%ﬂggﬁleﬂt{n ﬁylltflfpug Bl ock
nunbers -whi ch are nupbers, al l,ocated tgo_the ., bl ocks, _said data processin

ot hot conpr | SERG oM Bo%: apex Lo the &Prefh ivonsss aslsTmihiad et one
or nore of the, blo¢cks in.the data reqgion_allocated with the bl ock_  nunbers
stored to eithBP BREDEEF SFLHCOR AP iTRe Inb2{ FEI IO BXE RedidfirE8doke or

nore of updati ng bl ocks, for .. . L.
prédetermined positions on EEPROM 66, the positions for

allocating these regi.ons are not ﬁarticul'arly limited.
Furthermore, these regions need not to secure as regions
in a continuous range on EEPROM 66. That 1is,
respgctives of the region for storing the effectiveness
determining block, the pointer region or the data regién
can be secured at noncontinuous positions on EEPROM 66 .

Further, according to the embodiment, only store
content at a preceding time is held in EEPROM 66,
otherwise, for example, store content at a preceding
time and at a time preceding to the preceding time can
be held. However, in this case, a further store

capacity is needed.



updating data in the blocks constituting the data region; llljll”l“l!)“ll”lll””ll' ;
storing the. block nunbers of the blocks whi.ch have been the

bl ocks. to which the data has been witten'to other of the first and“t e
second region (region which is not the region the block numbers of which
have been read). . 2. The data processing nmethod according to Claim

1: wherein the first and the secog region store newest information
in respect of newness or effectiveness of store content in addition to the -

91 nplurality of bl ogdgmmber erasaigb dpga processing nethod further
conprising the steps of : : sel ecting either one regi-on of the first

region and the second rlggiepa sed t fevRel i top
ef fectiveness informtion; abﬁ e%%uhfl ng the datla #mg be &/rnlg??ﬁlé}?o one -

or. more of. tRg bLegks 1%?&5@(::‘5?1%9%' Br%‘arert?éﬂ(?ﬂﬂ@ﬁcﬁl\éﬂctﬂ‘]gﬁhﬁt.

bl ock nunbers stored to t'he.sel ect onhe“regron to one .or nore o

updat i ng bl oCkSasq etoxfhy THEaUY LAPEEEINY 4B hagspgoording Lo O aim

2, further conprising t e bl ock: nunbers of one

of more of the upday ga di 9ul 2 2l e dt fngaagtaaﬁybfsﬁa B LR

a first and a second r.egion for storing a plurality
of block numbers which are numbers allocated to the
blocks,saiddataprocessinénwthodcomprisingtﬁesteps
of:

writing data to be writtén to one or more of the
blocks ig the data region allocated with the block
numbers stored to either one region of tﬁe first and the
second region to one or more of updating blocks for
updating data in the blocks constituting the data
region; and

storing the block numbers of the blocks which have
been the updating blocks to_which the data ha§ been
writtén to:other of the first and the second region
{region which is not the region thé biock numbers of
which have been read). |

2..The data processing method according to Claim

wherein the first and the second region store
ﬁewest information in respect of newness or

effectiveness of store content in addition to the



other region of the first and the second regi on; and fﬂl]mﬂu m "IIIIHIII
newest, i nformati on and the effectiveness |nfornat|on in the o

4. The, data processing nmethod according to Caim 3, further corfprfsihg 'thé
st eps .of: - selecting either of the first and the second region based
on the newest information and the effectiveness information; and

reading the data stored to the blocks in_ correspondence with the bl ock
nunbers stored to the selected region- P read. 5. The data

processing net Eﬁ%ﬁ&ﬁ?i:%' 8¢ EPo@kahiﬂubers, saJ.d data processing method 92
1, further conpr|5|ng t he st'eps of - changi ng the bl ocks. which were

to be witten %p @p%igl?aetﬂgdaéé bL) cks; and : storing
to ot

bl ock nunbers t ereo t he ‘the second region.

6. The data processing, ﬁg}? &IC&P é?goh%bg%f%n o fl t.grhtgmfrucsogmeg ‘the

step of: . writing fen"to one “or nore

bl ocks of th d
o el ther one %2%?0%*?%% 9?ﬁg‘?&‘f%%ffﬁﬁﬁgﬁﬁ%%s?cf%nﬁ%?%ﬁ% &ql?rlbfe%%i%‘f’ée

t he updating bIo ala region_in cor esponden e wth the block
number s storedalno ﬁg‘l‘ JbYlenegs 1 b SRE LSRR ER

writing the data to be written to one or more'of.
the blécks_ in the data regioh in correspondence wi'th the
block numbers storea to the selected one region.to one
or more of the updating blocks.

3. The data processing method according to Claim
2., further compri;ing the steps of: |

storing the block numbers of Bne or more of the
updating blocks to which the data has begn written to
other region of the fir;t'and the second region; and

updating the neﬁest information and the
effectiveness information in the other region.

4. The data processing method according to Claim
3, further comprising the steps of:

selecting either of the first and the second
region based on the newest-infprmation and the
effectiveness information; and

reading the data stored to the blocks ih
correspondence with the block numbers stored to the
selected region is read.

5. The data processing method according to Claim



7. A data processing apparatus for carrying out data processj mmll‘,ﬁlmmulm :
storing rreans for storing information by a predeterm ned bl ol:lm '

storing neans conprising at |east: a data region for storfng-ddta® *
by the bl ock unit;. a first and a second region for storing a
plurality of block nunbers which are nunbers of blocks for constituting
the data region, said data processing apparatus conprising: dat a
writing means for witing data to be w3£ten to one or nore of the bl ocks-

of the data regi qruiehegokioegpoislEnge thid Istdpsbbdck nunbers stored to
ei t her - 93 one region of the first and

the second region t cRaRgEhg EBEEbIb K att ingh Wark st 6 dre wpdiat teg wath in
the bl ocks <constituting the data region; and bl ock nunmber writing

means for storiRg dheabkclenhduithessin Brodksskanshi ch have been the
updating blocks to which the data has been witten to other of the first

and the second regi 00t oring bibc¥ bt REr BbEC TS| dehaRt bad tiseny
storing mneans for storing”infornati on by a predeterm ned block wunit, said

storing nmeans Gy i $, 89+ dle |RASSr jor data region for storing data by
t he bl ock uni tf;c‘l ' élllaa gl ock nuzrl‘r%ejr:ergé'g;i-on for storing bl ock nunbers

al located to the bl ogksnpf &QEadﬁ‘Lac%%@ﬂ{b RYe th8aPheelrditd ;to claim
| 5, further comprising the step of:.

writing data which is t;)' be written to one or more
of blocks of the data region in correspondence with the
block numbers stored to either one region of the first
and the second region, to one or more of the updating
blocks of the data region in correspondence with the
block numbers stored to the one region.

7. A data processing apparatus for carrying out
data processing by using storing means for storing
information by a predetermined block unit, said storing
means-qomprising.at least:

a data region for storing data by the block unit;

a first and a second region for storing a plurality
of block numbers which are numbers of blogks for
constituting the data region, said data processing
apparatus comprising: ‘

data writing means for writing data to be written

to one or more of the blocks of the data region in

correspondence with the block numbers stored to either



a first and a second region for storing a plurality of the bl

of the. blocks constituting the block nunber region, said inf oﬁmnm"ﬂ"m""”“m
processing nethod conprising the steps of: witing data*to‘b "
witten to one or nore of the .blocks of the data region-in correspondence

with the block nunbers stored to the bl ocks of the block number region in
correspondence with the bl ock nunbers stored to one region of the first or

the second region to one or nore of upd®i.ng bl ocks for updating data in

the bl ocks comseitetiien ofe tdat f inegt camd the second reglon to one or

94 : writing the block nunbers of the bl ocks which have been the

updating bl ocksopé ¢he dptatieg ®lddk Micah uigdat agadies beathavblid&@pst 0
updati ng bl ocks for updating the bl ock nunbers in the blocks constituting

the bl ock nundshiseeduingndhe datasi—eghaat%@l ock nunbers of the
bl ocks which have been the updating blocks in the bl ock nunber region to

whi ch the bl ock nunbgnpdiavruieer Wriltisly aidefoof sthhedd tite b dRE .
second regi on. 9. The data processing nethod according to Clam 8'

wherein the f'ﬁé&bé%@ b P& FETABL kS WPNSh HadPe LI %HE%?&%H;’H&BW&

effectiveness Iinformation wth respect t o newness or ectiveness o

store to which the data has been written to other of the first
and the second region. |

8. An..information-process.ing méthpd'using storing
means for storing information by a predetermined block
unit, said storing means comprising at least:

a data region for storin.g data by the block unit;

a block number region for storing block nuﬁbers

- allocated to the b;ocks of the data region by the block
unit;

a first and a.second region for storing a plurality
oftheblockhumbereofthetﬂecksconstitutingtheblock
number region, said information processing method
comprising the steps of: |

writing data to be written to one or more of the
blocks of the data region in correspondence with the
bleck numbers stored to the blocks of the block number

' region in correspondence with the block numbers'stored
to one region of the first or the second region to one
or more of updating blocks for updating data in the

blocks constituting the data region;



content i.n addition to the plurality of block nunbers,

sai ddat aproceSS| ngnet hodf urt her conpri si ngt hest eps of: “"Ill“"l“"l" "Ill " ||I|
either one region of the first and the second region based on tthetnewest s

i nformati on and the effectiveness information; and : MW|t|ng t he data

to be witten to one or nore of the hlocks of the data region in
correspondence with the block nunbers ¢#4ored to the bl ocks of the bl ock

nunber region in correspondence with the block nunbers stored to the

sel ected one regi on woibfhagothetskook mhﬁbemiablfnghe blocks which have

95 bl ocks of the data region. .~ 10. The data processing net hod.

according to Gleainmth® ubdatiaig GAPEkS| 0 e ddeRr&Fion to whEEAriRg the
bl ock nunbers of “‘the bl ocks whi ch have been the updating bl-ocks of the

bl ock nunber pe@i=0hd® bééhewrdftdie €6 riepdak il BESORE ke ¥paAfng
updating the newest information and the effectiveness information in the

other region. the block nuﬂweﬂatﬁnpea@eswagcmmgt%ﬁ%qign&ﬂ@ Heem 9,
further conprising the steps of sel ecting either the first and

the second rgqu@ggm§gglgﬂ t@%dmwwst i nformati on and the ef fectiveness
I nformati on; and readlng the data stored to the blocks of the data

region in Correspond_g'g:@ Wy tdhd 18 PR RHERE! S£ L RE ¥ ocks which have :
been the updating blocks in the block number region to
which the block numbers have been written to other of
the first and the second region.

9. The data processing method according to Claim

wheréin the first and the second regions also
store newest information or effectiveness information
with respect to newness or effectiveness of store
content in addition to the plurality of block numbers,
said data processingmethod further comprising the steps
of:

selecting either one region of the first and the
second region based on the newest information and the
effectiveness information; and

writing the data to be writfen to one or more of
the blocks of the data region in correspondence with the
block numbérs stofed to the blocks of the block number
region in correspondence with the block numbers stored

to the selected one region to one or more of the updating



to the bl ocks-of the block nunber region in correspondence w

nunbers siored to the selected region. 12. The data prmummmlﬂmmllmll
met hogd according to laim 8, further conprising the steps of: * ¢ L W s
changi ng the bl ocks of the data region which were to be witten with the -
data to the updating bl ocks of the data region and witing the block

nunbers thereof to the updating bl ocks96f the bl ock nunber region; and

storing the bl ock nunmbers of the updating bl ocks

96 of the bl o@(iwggebfr._qgi@ndaeém@e@igﬂg.e bl ock nunbers of the updating
bl ocks of the data region have been "witten, to other of the first and the

second region. - 30 18heT88td2hRoRVEETY Me tREA0S 260NN Yol 8117 M
12, further conprising the step of: witing the datato be witten

to one or norg ofg, PR @ASE?PEESHQ% Q?,L% %nggn df. correspondence with the

bl ock nunbers stored to the Dbl oc ock number region in

correspondence with Lpe hlock uphers alakeds b EhENEE o238 LRI AL e
t GckS3F t he

first and the second regléﬁf%hto_one or nore o e updati ng
SR o b FEPBIRIARA LR B oBkenBTReS SRR L8eLls ol ocks
to the one reqiQiky of theldiffe' BLOVIR | Q8cBhACE R LIngPRGAL US TOT
updating the newest informaﬁion and the .
effectiveness information in the other region.
:.Ll.. The data processing method according to Claim
9, further comprising the steps of:
selecting either of the first and the second
region based on the newest infermation and the
eﬁfectiveness.information; and
reading the data stored to the blocks of the data
region in éorrespondence with the block numbers etored
;o ehe blocks of the block number region in
correspondence with the block numbers stored to the
selected region.
12. The data pfoces_sing method according to Claim
8, further comprising the steps of:
changing the blocks of the data region which were
to be written with the data to the updating blocks of
the data region and wrieing the block numbers thereof
to the updating blocks of the bleck number region; and

storing the block numbers of the updating blocks



carrying,out data processing using storing neans storing i 1

predeterm ned block.unit, said storing nmeans conprising at ﬂlﬂﬁﬂl"clnlﬁmml“l
data.region storing data by the bl ock unit; a bl ock nuhbéer regifon®
storing bl ock nunbers of blocks of the data region which are bl ock nunbers
of nunbers allocated to the blocks by the block unit; and “a first
and a second region for storing a pIurg ity of the block nunbers of the

bl ocks constituting the block nunber glon said information processing-
appar at us of the block number .region to whﬁbhonbelblngk numberdat a
writing means for witing data to be witten to one or nore of the blocks
of the data oé&gitdre iwpdadtingsnluiekse ofi ttthé héabbhoadegiwlcha vl GGeght 0 t he
bl ocks of the bl ock nunber region in correspondence with the block '

nunbers. st ore#ittc e} hes obheregiortivé fhestfiami te sbeonaawiegion to
one or nore of updating blocks for updating data in the bl ocks

constituting the dagaTegidta procesEingt mbkaod aesrd MhitédT1RERS for
witing the block nunbers of the bl ocks which have been the updating

bl ocks- of .t hgadats ¥ €@e PN cbapili £inghe ndatsax digsolbgen witten to the
updati ng bl ocks for updating bl ock nunbers in the bl ocks constituting the

bl ock nunmber regi Gpi@dfg the dateC ¥y Y Qeki pHBREk oWoirld Rk rﬂ“@f‘é &er
maki ng ot her

the blocks of t_he.data'region in corr.equndenc_e with the
block numbers stored to the bloc_:ks of.the block number
region in correspondence with the block numbers store_ci
to either one region of the first and the second region,
to one or more of the updating blocks of the data region
"in correspondence with the block numbers stored to the
blocks of the block number region in correspoﬁdence with
the block numbers stored to the one region.

'14. An information procéssing apparatus for
carrying out data processing using storing means storing
information by a predetermined block unit, said storing

e means comprising at least:

a data region storing data by the block unit;

a block number ;egion storing block numbers of
blocks of the data region which are block numbers of
numbers allocated to the blocks by the block unit; and

a first‘ and a second region for storing a plurality
of the block numbers of the blocks constituting the block

number region, said information processing apparatus



of the first and the second region store the block nunbers of
whi ch have ‘been the updating biocks of t--he bl ock nunber- regi o ['mlm'l “‘mm””“l

t he bl pck nunbers have been witten.

97
comprising:
daca' wr'iting means for writing data to 'be written
to one or more of.the blocks of the data region in
correSpondence with the block numbers stored to the
- blocks oﬁ the block number reg:.on in correspondence with
the block numbers stored to elther one region of the
first and the second region to one or more of updating
blocks for'updating'data in the blocks constituting the
data region;
first block number writing means for writing the
block numbers of the blocks which have been the updating
blocks of the data region to which the data has been
written to the updating blocks for updating block
numbers in the blocks constituting the block number
region; and
secondblocknumberwritingmeansformakingother
of the first and the second region store the block
numbers of the blocks which have been the updating blocks

of the block number'region to which the block numbers

have been written.



