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*166166* TITLE OF THE | NVENTI ON MOBI LE ELECT

EQUI PVENT BACKGROUND OF THE | NVENTI ON This i ”sgmm@ﬂwm""m""“m
relates to a nobile electronic 5. equipnment su

| C card which has a communicatign _function with  *166166*

respect to an external equipnent and in which a .
process of witing data into a nonvolatile nenory is

performed accordi ng C@mgw g%f ] ext er nal
equi pnrent and a conttrrngﬂrEret hod o %kﬁ?ﬁr%eﬁWe 10
el egbhamirc re@diTRIRNC FgenvEantyenal Iy, in a nobile
el ectroni c equi pnent such as an IC card, various data
items are witten patcrRa@NONYEl ayirl e nvemoryny Wien the
nonvol atile nmenory used in the electronic equipnent
such as tlhe d Groarrd ien Ie bpeeat ed, adabhiis wilkttewnnic
into the nonvolatile nmenory according to a command
f r oo peardr ralctedd mrentC stehd wbiah h&scar dommunication
processi ng equi pnent. For exanple, in the .
conveMGodl Wichcaiapradie HP oressxbfripit fAgiEmeat and in
into the nonvol atile Jjrenory. is perforned according to
20 e Fold RUMNGF T+ dedlr’d 179 r 8 FawhBROt ReNOT¥Céakd e
which is supplied with the wer supply voltage and

i & FoRPTGARC ©

cl ol ghal® oM PHE LA RAr"8qGPp Gl I trom the
[ 1 RV | t t .
Ui R S TERS LL80L BT pREHbE" B8 sgmontle

Dat g W Chyid 5. r&gujiiggrggng_o be witten into the

nonvol atile menofy ‘according to the processing .
contents céQfeh f€oKOTTRNG: /S ot GEBONAT kh¥ ML @N dii®ment

a buffer

such as an IC card, various data items are written into
a nonvolatile memory. When the nonvélatile memory used
in the electronic equipment such as the IC card is
operated, data is written into the nonvolatile memory
according to a command from an external equipment such
as an IC card processing equipment. For example, in
the conventional IC card, the process of writing data
into the nonvolatile memory is performed according to
the following procedure.

| First, when the IC card which is supplied with the
power supply voltage and clock signal from the extgrnal
equipment and activated receives a command from the
external equipment, 1t performs a process for the
command. Data which is required to be written into the
nonvolatile memory according to the processing contents

for the command is temporarily written into a buffer

LT
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- 2 area on the nonvolatile nenory and then data

which is the same as the contents witten into the
buffer area is witten into a data storage area on

t he nonvol atile nenory. Thus, if the process of

witing data into 5 the data-st@rage area on the

nonvol atile nmenory is conpleted, the |C card outputs

a status indicating the result of execution of the
conmaareh and tres pomseo tat Al e coemespoaddnghen thea which is
command process to the external equipnent as the

pr ocessisang esul the 1gonmenrhe eonveani onap tQechnfifer area
data is witten into the buffer area and data storage

ar eal rviHe-ehohvied at | Fet aefbPyagn aregnenpeheodohvemptile
the tinme when the | C card receives the command from

t he B4V hal Teyti phenthenPFPCeERe pEorEssing Fesal infFe

tput to the 15 external equjpnent. That .is, in the.
convel | OHat TEOTaT -2 et a1 Ehbr FPPER FhiE PRFBZYhaS

nonvolalid e drenpry rafLer the. gouuand.is recelved, angd .

t hen € processing resu comrmand IS outpu

Ther el ot g, 5?8&&&9@% @prﬂQlﬂE%Qﬂg %gscgrggg(aﬁggngata

time period from 20 the tine en t

receiyesedhengonyend HRLi bomhBBAPHPEEESENG o 88! bxk8rnal
out put beconmes long. Further, if the above processing

pr ocegiut gmé st pes f oheedrotbesengoeeyista probl em t hat

time required for the command process becones long in

a whol e systeneconfhivgutédnbhy 28 thedexterrali seguiifprent

and 1C card. Further, if whole data itens are directly

storemgito the buffer area and data storage area on the
nonvolatile memory in a time period from the time when
the IC card receives the command from the external
equipment until the processing result is output to the
external equipment. That is, in the conventional IC
card, data is written twice into the nonvolatile memory
after the command is received, and then the processing
result for the command is output. Therefore, there
occurs a problem that the processing time period from
the time when the IC card receives the command until
the processing result is output becomes long. Further,
if the above processing procedure is performed, there
occurs a problem that time required for the command
process becomes long in a whole system configured by
the external equipment and IC card.

Further, if whole data items are directly stored

into a data storage area without using the buffer
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into a data storage area wi'thout using the buffer 3
area in order to reduce the processing tine for data
witing, there occurs a problemthat data before
execution of the conmand or data after execution of

t he conmand cannot be ensured when a problem such as 5
interruption of the power supply occurs during the
command processi ng operation (data witing process).
Particularly, at the operation tine of the IC card,

t he argnvilmormsier ite wHdtere Heh & anmeres progessne sfor data
performed is not clearly defined. Therefore, the

pr o&&dtid F-ort NEY e ity 1y awrd 1@ kRit st belcotlsa before
important. Thus, in the conventional |C card, whole
dat £%%tH To We WS tITMAT T 14 et BEST 0P 3Re b @ Of

are tenporarily stored. into the buffer area and then
ar i {76h GHPE DS AT RO TSH SR PTRRHAT , SuCh as

t her.e .occurs . roblemthat the 15 witing process
i nt o the ne ﬁcvlgqrgt? etenrreerPDOr"i/eri S 2]r¥ o?cf‘r%‘i‘ig? v S A dt e

t ak ' Q. pr . 1 he ngd.

aboue BEen Thel Faaesh R B SUMBRY O THE AT SR

An ahiRgtcOfa 4y s dvield i e d S £, Pr oY dor 3 Dbid -5 20, the
el ectroni c equi pnent capable of efficiently performa

pr ocessi rirateras o det BcWiHé NEoRiHERSSrodd Os dis performed
nonvol atile menory and a control nethod of the nobile

el ecits omitc elpa phente £ fabbi | Bhetetdroni chequipoedtire for
according to a first 25 aspect of the present

i nveantswnied pr i sesdat € dremenent impagt 3ect i obhwhj chn the
perfornms conmuni cation with respect to an externa

equiGATEMRN T okt al Gt o2 a@e Wedbe ydahd chtems to be written
into the data storage area are temporarily stored into
the buffer area and then written into the data storage
area. As a result, there occurs a problem that the
writing process into the nonvolatile memory is
performed twice and it takes a long time to process
the command from the above-described reason.
BRIEF SUMMARY OF THE INVENTION
An object of this invention is to provide a mobile
electronic equipment capable of efficiently perform
a process such as a data writing process into a
nonvolatile memory and a control method of the mobile
electronic equipment.
A mobile electronic equipment according to a first
aspect of the present invention comprises a communicat-
ing section which performs communication with respect

to an external equipment, a data storage memory which
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4 stores data, a buffer menory in which data to be
stored into the data storage nenory is tenporarily
stored, and a control section which transnits response
data indicating conpletion of a data witing process
to the 5 external equipnent based on conpletion of
the witing process of witing data which is received
fromthe external equipnent via the comunicating
section and is to be stored in the data storage

menory into the buffer . nmenor nd then witing.dat
i PERCER ERE St ERCE6 IRl o "TG P e 4ge Stored

”E”PEXtoAtBQ”HBQéiEEBQ%@eORe%ongH%et%%%%%%?ﬁh% stored,

equi pnent ~ accordi ng to-a second aspect of the present

i nveghhoR ceERRLISERckeesl Wingrdatad fshaMsan cdtfd@ldata
equi pnent, witing data to be stored in a data

st or agaimameny t2mbnke ianbufff er JamraDky ikased bdd¥s to the
data received from the external equipnent,

transmicetrnad eesponsetdabaed i catiplg tdemplogt itore ofrixing
data witing process to the external equipnent based

on compketsisorofriiiie ngr ideiteg whircdc esss refcadirvied g adattde

into the buffer nmenmory, and 20 witing data witten in .
t he B¥ftPENadeREYPIENG VRE ddtta CONTBYEEA e SeGifitqay and 1is
the response data.is transmtted to the externa

equi preRE. SAGFEC: dRaltNEbjPetes Sit a8 AIfades 1ot q Hdre buffer
invention wl]l be set .farth jn the .descri,ption whi

ol | BRISTin g SRR B WS 19956 GBS FRbmIE UL e
description, Qr |_ear, ractjce of the
inveﬁf&gggnfﬁgoogﬁécggtgn tQ§%§§%€§€§§3%f t he

i nvention Aray, e J1edldEft BW 5 bile electronic equipment

according to a second aspect of the present invention
comprises receiving data from an external equipment,
writing data to be stored in a data storage memory
into a buffer memory based on the data received from
the external equipment, transmitting response data
indicating completion of a data writing process to the
external equipment based on completion of the writing
process of writing data into the buffer memory, and
writing data written in the buffer memory into the data
storage memory after the response data is transmitted
to the external equipment.

Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may be
learned by practice of the invention. The objects and

advantages of the invention may be realized and
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obt ai ned by neans of the instrunentalities and

conbi nations particularly pointed out hereinafter.

BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NG
The acconpanyi ng drawi ngs, which are incorporated 5
in and constitute a part of the specification,
illustrate enbodi ments of the invention, and together
with the general description given above and the
detail ed description of the enbodi nents given below
serve 1o, exp lain the princjples_of the | ntion

o St PR P rb AR agh bt b B Raf Febry B SRR e
exanpb o phal Den SOOLEOULALL Ny OboRELE GAE1na9anTBpLLE

el ectroni c equi pnent accor to one enbo I ment

this pRYER! beRcARGTARN GFCanE: @@@@@%i'WQEW$ﬂdF“@ME %@AWING
an external equi pnment which comunicates with the

15 card; Fh& aécbfpandiagr amaliiAgssequenhi aldey l%ﬁ@)\ﬁﬁpwated
the processes of the IC card processing equi pnent and

| C cardndRt&ost BAuaada3Baateof| emehaptsifaration,
illustrating 20 the processing procedure of a command
procésspsandte Fegrodimgnasf béwehar tnventibhustnat itngether
the processing procedure when the IC card is

acti vhtedthe DEFRELED DESCRIPTION GFVEFHEabNVEI\I?FD@\Ithe

There will now be descri bed the best nbde of one
embodfhRhteBf dERAFEIPAVERt PENTIA 8@?8?PmﬁPFﬁ EéV@Peﬁ@éOWr
to the acconpan

d agfsfwgchgna#ﬁ:a?rl?%?ﬁoa?ﬁac b5 Bfahpe gt pRéon-

Conflgura%&8U Qflgnalgl dlagra% schematically showing an
example of the configuration of an IC card as a mobile
electronic equipment according to one embodiment of
this invention and an IC card processing equipment as
an external equipment which communicates with the IC
card;

FIG. 2 is a diagram time-sequentially showing the
processes of the IC card processing equipment and IC
card;

FIGS. 3A and 3B are flowcharts for illustrating
the processing procedure of a command process; and

FIG. 4 1is a flowchart for illustrating the
processing procedure when ﬁhe IC card is activated.

DETAILED DESCRIPTION OF THE INVENTION

There will now be described the best mode of one
embodiment of this invention in detail with reference
to the accompanying drawings.

FIG. 1 is a block diagram schematically showing
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nobi |l e el ectroni c equi pnment according to one

enbodi nrent of this invention and an I C card
processi ng equi pnent 1 as an external equi pnent which
conmuni cates with the IC 5 card 2. The IC card
processing equipnent 1 is a termnal equipnment as a
host unit (external equipnent) i ch conmuni cates
with the IC card 2. For exanple,” when data is witten
into the IC card 2, the I1C card 10 processing

equi nent 1 ﬁran Rﬁs a wite command _ containin

writ 87 BYaReL € ?tﬁgnaégﬁr?BlPﬂeOFCa“céfdCérgng as a

f th .
car dryBTR EFRPERRE  h b abe SRRt cBoERReat o1 tPnel Gusbop inent
a 008%f9ﬁ§§69 bgﬁt}&Paghapgﬁyl§e8%£8nE%%Ce%@%%%t gglgment 1

secti on I nter ce section exanp

| C cardapreogesshny equk pREAL Jehh%hC@Bfn}nQHrl%gt@é au%@ the IC
i ncluding the control" section 11, display section

and epefaping section 13 and the interface section 14

20 used as a reader/witer device connected to the PC

The contrBhese&ct camdlbrbgeesihiggened dmena CPUs a terminal
vari ous nenories and the |like. The control section 11
has agtupoenbnaef acbastrobhihg (axtemrmand epoipement) which
transmtted/received with respect to the IC card 2 25

by cBATFeriFAgeGartslstBectFoR3TFn2the FioC ezaap2eandhen

a functlon of perform ng various processes based on

dat a ?E@e?§eHrEFBﬁPtﬁ@tPCFEErac2card72rTﬁ@edJ§pF§§d
section 12 is confl pl.ay device. The

di
ot opPecRatiancds  AERr aga toanFang M 471t comnend

containing a write request and writes data to the IC
card 2 and receives a response for the write command
from the IC card 2.

The IC card processing equipment 1 includes
a control section 11, display section 12, operating
section 13 and interface section 14. For example, the
IC card processing equipment 1 is configured by a PC
including the control section 11, display section 12
and operating section 13 and the interface section 14
used as a reader/writer device connected to the PC.

The control section 11 is configured by a CPU,
various memories and the like. The control section
11 has a function of controiling a command to be
transmitted/received with respect to the IC card 2
by controlling various sections in the IC card 2 and
a function of performing vérious processes based on

data received from the IC card 2.



itens based on display control by the control section
11. The operating section 13 is configured by a 5
keyboard or the |like. The operating section 13 is
supplied with various operating instructions and data
items by an operator, for exanple. The interface
section 14 is an interface device with respect to the
| C card 2. For exanple, the interface section 14 10
suppl i es power supply voltage and a clock signal to

the I C car, 2 n erf L t .contr and dat a .
transn133|on/rgcg gyong %ﬁnrégpégt to%ﬁﬁgrﬁe ggr flSplay

Further; .as shpungip depifh he GaLth2, s BalUARS Baca
control section 2? 23 2 yol

MenD{ yeR4 @Qgeﬁn5§r8§§§lg§ cgh%rbg E§rgh% cb%trol section
configured by enbeddi ng a nodul e in a casing 2b.

That1is, the @@@ké@hngegét@moala3RAN 23nfRM-23, by a
nonvol atile nmenory 24 and interface 25 are configured

as thkeybodubeoPathdheiredul eh2aocpe rafbaeddedciciohhe 32@s
casing 2b of the IC card 2. For exanple, the nodul e 2a

i s conppyiueddwbyhomeriQuehbpeortangl unakirtigtabnsCand data
chips (not shown). The control section 21 controls

t he iWhene bbr@noﬁpeéﬁtphe fercardmpleTheTbentinoerface
section 21 is operated 25 based on a control program
stor%ﬁCFhOPhé‘lReﬁ/l 23 bPtABAGEFatiFle CReMBliy Z2SPFRE RAMThe

unct oni.ng as _a worki

ool CTRE Raw 5351 BRVEPORS 5P 2adnacharrer Shtern 14

ggzi’.ggﬁp L\ Y= 250057 9513, DOWREOESSFA DL,LIS KON o

Stor@ﬁedﬁ&ac5§eebvggdfﬁggkggﬁslge%@Edcontrol and data
transmission/reception with respect to the IC card 2.

Further, as shown in FIG. 1, the IC card 2

includes a control section 21, RAN 22, ROM 23,
nonvolatile memory 24 and interface 25. The IC card 2
is configured by embedding a module 2a in a casing 2b.

That is, the control section 21, RAN 22, ROM 23,

nonvolatile memory 24 and interface 25 are configured

as the module 2a. The module 2a is embedded in- the
casing 2b of the IC card 2. For example, the module 2a
is configured by one IC chip or a plurality of IC chips
(not shown).

The control section 21 controls the whole portion
of the IC card 2. The control section 21 is operated
based on a control program stored in the ROM 23 or
nonvolatile memory 24. The RAM 24 is a volatile memory

functioning as a working memory. The RAM 22 functions
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processing equipnent 1 via the interface 25. 5 The ROM
23 is a nonvol atile nmenory in which a control program
and control data are previously stored. The ROM 23 is
incorporated in the IC card 2 at the manufacturing
stage. The control programstored in the ROM 23 is
previ ously i ncor porated accordiqg to the 10
specification of the I1C card 2. For exanple, the

nonvol atile nmenory 24 is configured by a data

witable and rewjtable nonvolatile nenory such as a

fl asﬁSRéJ\/EBEfEEPRngl hSPRE TRGHVYl StPEE SniRdRy NPy, PFocessed
ro il ata .15 fil.e are defined accord

P TRE Skt olbiad SRorkan @1 cararotinitasra e M 22

WWitE@HEE?EgiEEEFEF&§§'dEHrtQ%%ei%%dtgiggo%% l%%'é%rd

nmenory specifying area butfer

nmanagenest sahgaedfbpmhukf er viar ede24¢ran¢ dat 3 st or age
area 24d are provided. The 20 buffer specifying area

24a, buffenemrodgeents ar eandAHlat N Tmaahea R4mand a
data storage area 24d are nenory areas nmainly used

whencbherbC pavdram andpevated.] Watkherkuieriously stored.
speci fying area 24a, information indicating data

whi cihes RO¥qdBr ed ttocbhepstrarted iim tthe IZ5 cdatda 2staor ages
area 24d after the data is tenporarily stored in the

buf f BRNALAgtPL4ENITRARES, The soghigekedrogf@rhettagred in

not data_to E stored in the data. storage 9 area 24d

of t RESnBRYoFAL FPePREGPY 534 1O CCRRGIAET ¢ 5@ Tding to the

tenporari.l.y wi.tten_.into e buffer area 24c and then
mﬁitFEﬁCFE¥SaFﬁ8ndSFat&Foﬁgggaépe 24d by referring to

i nformati %rs teg‘:ra%% lier) tl‘.r91ee %l'gnfveorl asc%“?tcei frryeim%gr yar2€4a izs4a'
configured by a data writable and rewritable
nonvolatile memory such as a flash ROM or EEPROM.

In the nonvolatile memory 24, a program file and data
file are defined according to the application of the IC
card 2 and data is wfitten into the files.

Further, in the nonvolatile memory 24, a buffer
specifying area 24a, buffer management area 24b, buffer
area 24c and data storage area 24d are provided. The
buffer specifying area 24a, buffer management area 24b,
buffer area 24c and data storage area 24d are memory
areas mainly used when fhe IC card 2 is operated.

In the buffer specifying area 24a, information
indicating data which is required tb be stored in the
data storage area 24d after the data is temporarily
stored in the buffer area 24c. That is, it is checked

whether or not data to be stored in the data storage
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5 1n the buffer managenent area 24b, information

indicating the range of a buffer area now used is

stored. Wien data is witten into the buffer area 24c

information indicating the range of the data is

witten into the buffer managenent area 24b. Furt her,

data in 10 the range indicated Ry the infornmation

witten in the buffer managenment area 24b is

initialized (erased) when the data is witten into

the d?éa ?%gragetg ego 4glat gtme%brMhEEth E §F1§§%eto be
not i's deteér

of t%e %U er area 1S now USG

basegeﬁ o£9£9[ k @téhoﬁg 1@hb”bh@%e9“%&% 24c and, then

managenent are Prer area 24c is an area in

whi chrdatant onbe t§E05§€a|Bt@rﬁ@@SQEeﬁrQQdOBytB@f@&&@ng to
storage area 24d is tenporarily stored. The dat

st or ageoangaidddstsran @heahbanbethpeZQf@ah@ b&ea 24a.
witten based on a request fromthe IC card

processi ngnegukepbelitfel. mEhatyeinentwaeraa 2dat,a iwfictrenat ion
command is received fromthe |IC card processing

equi pneatatindathet sabgewrift eehudéeor dirrg NOWt Reedr ilise
command is tenEorarlly witten into the buffer area

24c spsraAd | YheReAakri tBel riAtEeNa loecihice@UFdSITt |aéﬁa 24c,
of the data storage area 24b. The interface 25 is
connﬂﬁﬁ@éWPBhOPnﬁégﬁééélT@ CRRi ﬁnaﬁnﬁﬁnléét@§t®|ﬂﬁ yritten

host t | C d t 1.
oot hlar FREBye et aRenrpensht, Beghe sdbng, FUIBIE) chea in

;ﬁfgﬁﬁ; %gnégglggs %not I%he 1%%%&% % VETEten %5 the
Cardbﬂ?&@erQXagement area 24b is initialized (erased) when
the data is written into the data storage area 24d.
That is, whether the range of the buffer area is now
used or not is determined based on information stored

in the buffer management area 24b.

The buffer area 24c is an area in which data to be
stored in a preset area of the data storage area 24d is
temporarily stored.

The data storage area 24d is an area into which

. data is written based on a'request from the.IC card
processing equipment 1. That 1is, when a data write
command is received from the IC card processing
equipment 1, data to be written according to the write
command is temporarily written into the buffer area 24c
and is then written into a specified position of the
data storage area 24b.

The interface 25 1s a communication interface
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Further, the ICcard 2 is activated (set into an
operable state) when it is supplied with electric
power fromthe host unit such as the IC card
processing equi pnment 1. For exanple, when the |IC card
2 is 10 electrically connected to the IC card
processing equipnment 1 via a Cfgzagt type

comuni cation system that is, en the IC card is
configured by a contact type IC card, the ICcard 2

d b | |
Vol { Bgb Ar e KEFORSClTGER 35PEPbnArLFr sHFLNECI Ergard card
Phe vigoFPacdd BT ohndol T, CRERTHASH:BSEL, 39, VRERsATes
e'eC&f'E@éé¥v89n8§€5e91EH EQEpEE&CQBdtREOE%§%'Uglt via

equi pnment Vi a non-contact type comruni catl on

SySt&”&oﬁBé&t'ﬁorﬂ@@ﬂ 2RtEhBal Grcand 2iiks QQBEIQHB%Q
by a non-contact type IC card, the IC card is

actiyadbetdaby eRCceh¥i DQ taddOmamavasd&non1the | C card
processi ng equi pnent 1 via an antenna and

conmuni cafuonheont tbke §€ctron dsed astitviaeednteefadeto

25 and generating operati on power supply 25 voltage

and apepperehlel scRtsi gnhénbasedsonuphe irddive thareschyic
use of a power supply portion (not shown). Next, the
procel¥es &FoRrheheches duﬁﬁécé§§hn35 the 16q@rpReREOLessing
and | C card 2 gre schematic IIy ai ned

a dlﬁﬁPéﬂW?Pﬁe seqtignt PEFTY §hoﬁpﬁg thE IErGgégs@sléf

Fir st eThE PO 85r GOBFBE58g: R SR Aont -1 BEPFGPAL™D

the Lgithabhzati 99,PLOEERS LR %9&'V%%%mhﬁﬁcagl%%rgy%tem,
that is, when the IC card is configured by a contact
type IC card, the IC card 2 is activated by receiving
operation power supply voltage and operation clock
signal from the IC card processing equipment 1 via
a contact portion used as the interface 25.

Further, when the IC card 2 is electrically

connected to the IC card processing equipment 1 via
.a non-contact type communication system, that is, when
the IC card 2 is configured by a non-contact type IC
card, the IC card 2 is activated by receiving radio
waves from the IC card processing equipment 1 via
an antenna and communication control section used as
the interface 25 and generating operation power supply
voltage and operation clock signal based on the radio
waves by use of a power supply portion (not shown).

Next, the processes of the IC card processing



10

15

20

25

and set the IC card 2 into a communi cabl e state. That

is, when the interface section 14 of the I1C card
processi ng equi pnent 1 is connected to the interface

25 10 of the IIC card 2, the I1C card processing

equi pnent 1 supplies power supply voltage and cl ock

signal to the IC card 2. Wen gge I C card processing

equi pnent 1 and IC card 2 are t into the

conmuni cabl e state, the I1C card processing equi pnment

1 supplies a reset signal to., 15 the IC card.2. On the

ot herBRbRES T ihonabfle P Copara 2o Pec SvEsabiFaldy Srgained.
fromthe card.processing equipment 1, . .it .perforns

t he reset%gpécgségbgsg 2 ﬁg glF@sSFQEFE%éFElﬁéé&Qﬂ&Tg the

fron%LB@eggégaag Pracessingqe ybegggﬁné-F?Qiﬁ%%%ttﬁeand Ic

reset process based on the reset signha

terntgaged, the 1C card 2 transmts an ATR signal to

the I C card processing equi pnent 1. The IC card

processi ngiegti, prest 1t waireh phasesaeel et ildiR ATR performs
signal fromthe I1C card 2 perforns 25 a preset

procebs. ahitheltizegdgeni pgotiewe. tVherttiketeCtbar d 2 daxd 2
reset by the initialization process as described
abovendt Ret| theafd prodedsiingoequicompunitable smatleC

card 2 are set into a state in which a command can be
transShitt éd/ r beRvERcahBteRéaproEEsS 108N 1he 0 fpéiforlfregard
based on the command. In this state, the comand

pr ocBESCFESpBAT 6ARBAMBY Fuse 16f CORBSFESEarg she interface 25

DrocgELAR SULBTEL LANLCRr0 Beclial ks ot
tfa”§HLL%i%Q”EBQQrdQBBp§§°Boltage and.clock signal to the
IC card 2. When the IC card processing equipment 1 and
IC card 2 are set into the communicable state, the IC
card processing equipment 1 supplies a reset signal to
the IC card 2.
On the other hand, when the IC card 2 receives
a reset signal from the IC card processing equipment 1,
it performs the reset process based on the reset signal
received from the IC card processing equipment 1.
When the reset process based on the reset signal is
terminated, the IC card 2 transmits an ATR signal to
the IC card processing equipment 1.
The IC card processing equipment 1 which has
received the ATR signal from the IC card 2 performs
a preset process at the triggering time. When the IC
card 2 is reset by the initialization process as

described above, the IC card processing equipment 1
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exanple, a data wite request and wite data) to the

IC card 2. The IC card 2 which has received the

command 10 data perfornms a process for the command and
wites the wite data into the buffer area 24c. Wen

the process of witing the wite data into the buffer
area 24c in the command process_is conpleted, the IC
card 2 transnmits data (response-data) 15 indicating

the processing result such as a status indicating
conpletion of the wite process into the buffer area
24c T80t Fe Ferfaf dpRoSEbstAG equPpAERt LT, VT o cPEmand

card_2 ich has transmitted the status, a _process o
o o&g L PE DR EROATLLERT vLRE REA D B RSO3 be

areapgggo%HEQ B?§88055iRgeaE%%mQRdFhelﬂaE%&FS%%E%%? the

ar ea S pertormne response data indicatin

conpk&hihQ@AObrbBEs s Wi bt BeREBERES LYt Askhe rhuhkeraieaqy
24c, a status indicating conpletion of a normal wite

procgssceapirg bguipRentAs whkl tbecdescribed later,

this is because the process of witing data witten

in the bufher aegain24te mbmmahel gabaestsqr age areaad4d

is conpleted only 13 wthin the IC card 2. That is,

evenpwheasthegl €joapdenpr dcéssinsgieéguicpmerindl dageei (fes

a status indicating conpletion of the normal wite

proc883mPlem Bheafe€ vaide Zegueslhieandne réfteco@ylast iten the IC

of mwiting into the buffer 5 area 24c, the norma

oper 88F8nZcanThe hhi RE&RNEd WiPAChhBaswisIce 1§pst dipe |gpmmand

t he éC card Erocessin? e%uipgent ﬁ whi ch has EFceLved b

dat a°CFesPohs8 Uat 8) PrAGEESt itRg tRE progessi aga writes the
write data into the buffer area 24c.

When the process of writing the write data into
the buffer area 24c in the command process is
completed, the IC card 2 transmits data (response data)
indicating the processing result such as a status
indicating completion of the write process into the
buffer area 24c to the IC card processing egquipment 1.
In the IC card 2 which has transmitted the status,

a process of writing data which has been written in
"the buffer area 24c into a specified area of the data
storage area 24d is performed.

As response data indicating completion of the
write process into the buffer area 24c, a status
indicating completion of a normal write process can
be used. As will be described later, this is because

the process of writing data written in the buffer area

24c into the data storage area 24d is completed only
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result such as a status indicating conpletion of 10
witing (or a status indicating conpletion of the
normal write process) into the buffer area 24c from
the IC card 2, the process based on the response data
is perforned. According to the above command process,
the 15 process of witing dat #nto the data storage
area 24d in the ICcard 2 is perforned in paralle
with the process based on response data in the IC

p?gggégrocefﬁ gﬁ] g reciPeunégdg?§%b2¥m§82%PﬁeIFccard
20 C§£gc8£SfﬁgséamhgﬁghE”?”Eeée?OQst?hskgtﬁéf n%&thlng

uced € process er words

proc@éﬁ?QétTBbtb@Qtﬁétﬁokﬁ%@ Lheda %o%%%rag%o%r%ﬂe IC card

dinthe ICcard 2 is perforned the 1C card

procgsst nghequi RRERE éohﬁl@@&ﬁﬁrBEnGerﬂhgcﬁﬁiob@%%dbuffer
on 25 response data. Thus, tinme required for the IC

cardaZeat D4pertaemarpeocessrat ivhi tieigbeaimainfitaniede in the
data storage area 24d can be reduced in a whole
processleldyshlext, the processing procedure of the

above command process is explained in detail. FIGS.

3A and 3Blar &he| dfickards pirgceisisiast eatilmgpenthd which has
processi ng procedure of the command process. 5 First,

i t |§e§§§ﬁﬁ€dd?ﬁét FﬁéppeseaeatgﬁoéeeepﬁélneqﬁmﬁneﬁPCPSS1ng
transn1ti nd data connan% to.the IC card 2 via

the FAFE Faé@ eéfi 6nStAtESt ép %f@?‘ D ERTPAESS T 17

t he cor ?ata fr car oces ﬁ

equi Bhe £ng step §Fffustﬁ8888€ﬁﬁ8 9 selt §Eq£f &F thE

normal write process) into the buffer area 24c from
the IC card 2, the process based on the response data
is performed.

According to the above command process, the
process of writing data into the data storage area
24d in the IC card 2 is performed in parallel with
the process based on response data in the IC card
processing equipment 1. As a result, time for a
process of transmitting/receiving data between the IC
card processing equipment 1 and the IC card 2 can be
reduced in a whole process. In other words, the
process of writing data into the data storage area
24d in the IC card 2 is performed while the IC card
processing equipment 1 is performing a process based on
response data. Thus, time required for the IC card 2
to perform a process of writing data into the data

storage area 24d can be reduced in a whole process.
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10 I1C card 2 determ nes whether the process of witing
data into the data storage area 24d is now perforned
or not (step S12). In this case, the data witing
process is a process of witing data into the data
storage area 24d based on the command data received
in the preceding 15 cycle. If i% is determned in the
above determ ning process that*the process of witing
data into the data storage area 24d is now perforned
("YES" in the step S12), the contro] section 21 of
the | C cal8%328"GePEPATAES NEhETIREL B EnSE tHhE ESivénd

datacrecgiéingo rocess cag bee egfo&g&%.in paralle

m@:ﬂ rHesd tgt {Fiﬁg pr8c8sE whi-Ch S ﬁ&meSrforned

W res 0 a_stor r

RIS #1 PR R LRSS s T St ﬁ%ﬁg%@ﬁé@tl“g

procegs bbataegQQneagf%lc@hueeog%S%h%a%%_a% g%fc%rsrged
("NO'" inthe step S13), the control section 21 of the

| C card 2riipkerrupt s st Besdated Whald G ePIMeCeST Mt dssing
- 15 now perforned with respect to the data storage

ar eac@ddpméatep BitdhsmIbe dahaanwd diang prome@ssidM tthh the IC
respect to the data storage area 24d is a process of

wr it tagddat aiawchet éntenfehe beffternarlda (24epuséd)as &hen
nonvolatile 5 menory as will be described later into

the 88F81¥tpPagec aremapdddathedasy éhe ACt wargh ®FOmessing
enbodi nent, the data mwitin% process can be

t enpBAREPMGEnterd BGFPedland TAROIREL IPloSESS i0an 2he of the

i st Pentared, L the dala il ing oroceos Wich i
aread%%g E%to the data storage area 24d is now performed or
not (step S12). In this case, the data writing process
is a process of writing data into the data storage area
24d based on the command data received in the preceding
cycle.
If it is determined in the above determining
process that the process of writing data into the
data storage area 24d is now performed (“YES” in the
step S12), the control section 21 of the IC card 2
determines whether or not the command data receiving
process can be performed in parallel with the data
writing process which is now performed with respect to
the data storage area 24d (step S13).
If it is determined in the above determining
process that the parallel process cannot be performed

(“NO” in the step S13), the control section 21 of the

IC card 2 interrupts the data writing process which 1is
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interrupted, the control section 21 of the IC card 2
perforns a receiving process of receiving command data
fromthe I C card processing equi pnent 1 via the
interface 25 (step S15). In the receiving process, 15
the control section 21 of the IC card 2 receives the
command data fromthe IC card pﬁ cessing equi pnent 1
via the interface 25. Wen receiving the conmand data
fromthe I C card processing equi pnment 1, the contro

section 21 of the IC card 2 temporarily fetches the 20
¢ ecel VHAPEBNHERECAHE SR REGPERE RAMEDS. Ofhen Stheage area 24d

I Vi f th d dat f . | C

car o BrBRcEeRg cairpRERE T LTE EamgrBEEde TR GGRPFS 0
' f t d A L

o1 0CE08 R an haL Boen. At 47 Funtod BETh oS PecpRct il date

the gdatacshoragenar par24d g%%pz%ﬁh-se\éhl% at %%_n%ﬁ%ltile

witing process is conpleted, the control section

of thembEycacdw21pr peeadsci-higcpr 068ss ito e WRRa storage
step S18 and perfornms a conmand process based on the

comandadatd.r eCaevedoire,t he sheppItsenst embSt8nentl,f the

it is determned in the above determ ni ng process that

the data wWriitiing process wenhhbeespepprogily tiheegatipted and
storage area 24d is not being performed ("NO'" in the

st ep@BePhesr Prpcresi sadeber mined Psrfhemalove

determ ning process that the parallel process (the

paral | el B%o&@§sd8FatWél&éP§ WHAGESE pigcEss S My tfe formed

dat 24 th d dat I Vi
10, pPBEBSe SBRR bEopLF o AA CLPESDY AZFre XfopS15),

the ER@%Q?Lp%%%EiQﬂez%oggr%qesggtg%%d2% %%r% %w§cacard 2
performs a receiving process of receiving command
data from the IC card processing equipment 1 via
the interface 25 (step S15). 1In the receiving process,
the control section 21 of the IC card 2 receives the
command data from the IC card processing equipment 1
via the interface 25. When receiving the command data
from the IC card processing equipment 1, the control
section 21 of the IC card é temporarily fetches the
received command data into the RAM 22.

When the receiving process of the command data
from the IC card processing equipment 1 is completed,
the control section 21 of the IC card 2 restarts the
data writing process which has been interrupted with
respect to the data storage area 24d (step S16). When
the data writing process is completed, the control

section 21 of the IC card 2 proceeds the process to
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recei ving process of receiving command data fromthe
I C card processing equipnment 1 via the interface 25
(step S17). In the receiving process, the contro
section 21 15 of the I1C card 2 receives command data
fromthe 1C card processing equipnent 1 via the
interface 25. \Wen receiving copmand data fromthe IC
card processing equiprment 1, th® control section 21
of the IC card 2 tenporarily fetches the received

Hd data in g g RAM 22. Wen the data
MWIIF § prBRess |§n oRpF&EPERS| A Fﬁ@ma§9e8r§f85§rhﬁ%9¢ on

h f f he
f:a?d’i%%ﬁ'sééé‘.gﬂgré R pReE Lo BomBFaeaar 115t Ne ekes e -

S17, the ?9”&%0 S%%E%Q%l%%do tQ%elgﬁ%%% &%Eg}Q%qlng

perforns a cormand process based on the comyan

(SteBr§é§£s Ihgtcgﬂgregtée%EEQQnél obcbhe Mgt%a@%%%ect to

determ nes whether or not data t e witten into

17 dntadstaragerageaaz24d ohqt he He@ngah@lgeE&%QﬁédZQ“No"
is present based on the processing result of the

conmmandthpr ecepssiey eprS19) itl fisi Hekerahehexmimed hien above
the above determining 5 process that data to be

wri t tehernioinbepdatasst chagethar par2ddeils ppoesenst (the
("YES" in the step S19), the <control section 21 of

the PEraalelopdecesni Aés tReERER WOETADED Process into the

necessary to wite the data via the buffer area 24c
baseH2bA &t @FpEe area éﬂdtﬁ@ddébﬁ canraadr sssaigeceiving

i ndicatin he wite positio Q. the data storage
area?roﬁﬁg §nF6P FIBEI REME |n§ §esﬁ80FP|e§t§Fb§1§Hd

Stor%ge con%?glbggg 1onp§E|f¥l %ea&gacar &S %@f%%%% a
receiving process of receiving command data from the IC
card processing equipment 1 via the interface 25 (step
S17). 1In the receiving process, the control section 21
of the IC card 2 receives command data from the IC card
processing equipment 1 via the interface 25. When
receiving command data from the IC card processing
equipment 1, the control section 21 of the IC card 2
temporarily fetches the received command data into the
RAM 22.

When the data writing process 1s completed in the
step S16 or when the receiving process of command data
from the IC card processing equipment 1 is completed in
the step S17, the control section 21 of the IC card 2
performs a command process based on the command data
(step S18). The control section 21 of the IC card 2

determines whether or not data to be written into the
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In the buffer specifying area 24a, data which is
required to be tenporarily stored in the buffer area
15 24c¢ and then witten into the data storage area 24d

is stored as information indicating an area (specified

area) in the data storage area 24d. That is, in the

‘data storage area 24d, various 92ta itens are stored

in preset areas. 20 Data to be~stored in the data
storage area 24d contains data which prevents the IC

card from bein correctly operated when correct data .
is nS?tWFF?éﬁgByarSﬁ éF’P‘oncéi%e&OWOgiaé&gﬁné‘@mO&rY 1S

h I i ke dur.i h iti
br ocBeEsal REGERo0P thE PRSPy M ier T HES (igmand
buffggoéégg %ggggngéghen witten into the data

storage area 'result, even when an error

occurs dufiengtt Be data Winking n18 n Procesrs gdalgh it Re
witten into the data storage area 24d can be

restgegdets €phkeghtdata by usetelerdatdo her efddan dthgrage

buffer area 24c. Therefore, in the buffer specifying

ar eaa2éda, 2B5ddasaptresbatw(irtrEen iimt @ nehe tdat &1st)qr age

area 24d via the buffer area 24c is stored as

I nf orpatroh éeddiess 2l piforimet iIGN)canadiZc atatrgmamed ednether
in the data storage area. If it is determned in the
aboverdepér AtniiRg NECEFsOEEs SOt Watl teattd s Slatequiirred tep buffer
be tenporaril% witten into the buffer area 24c

(" YE®TSRn2fRePSEEF SPOR, YEHéES cditer GIf dé& ittt ap1(agr address
the |C card, 2 perforng a data ,mwitin%'process of

mwitFﬁ&lFﬁElegt5hﬁnﬁ6lﬁﬁepﬁﬁﬁﬁépn in the data storage area)

~and information indicating a specified area and stored
in the buffer specifying area 24a (step S520).

In the buffer specifying area 24a, data which is
required to be temporarily stored in the buffer area
24c and then written into the data storage area 24d 1is
stored as information indicating an area (specified
area) in the data storage area 24d. That is, in the
data storage area 24d, various data items are stored in
preset areas.

Data to be stored in the data storage area 24d
contains data which prevents the IC card from being
correctly operated when correét data is not written by
an error caused by disconnection of the power supply or
the like during the data writing process. Such data 1is
temporarily written into the buffer area 24c and then
written into the data storage area 24d. As a result,

even when an error occurs during the data writing
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area 24c (step S21). Wen the data witing process of
15 witing data into the buffer area 24c is conpl eted,
the control section 21 of the IC card 2 stores
information indicating an area (wite range) in the
buffer area 24c in which the data has been witten,
information indicating a wite area in the data
storage area 24d in 20 which tht®dafa is to be witten
or the Iike as buffer nmanagenent information into the

buf f er managenent area 24b S22 n this case,
oherP I HESHar SE T t Fhoohr baussemEator hbeodptar Shpaade area

24 I | 2 1 of th
Cé%%ﬁﬁ%&#%%&ﬁﬁs%mﬁﬁém 5808 ke
ww'tépgr@a0£§8§hén£9f%5§ gyggeﬁ4erea 24c and dat a

(response data) obfained by the command 19 process as

t he proce@ﬁéﬂ@f&@é“'EntQhEh%uE@ega%?ecQ&gQ%%Sb@@a 24a,
equi prent 1 via the interface 25 (step S23). Further,

if idats teteenvpedcén itheoabhveddenesibhbhgeg Breeessd via

that data to be witten into the 5 data storage area

24d tlsenotffequared 2ocbest enporedr by infbrinbefohnt(@ddress

the buffer area 24c ("NO' in the step S20), that is,

i f iinfermdeteeni neddibatinbieadataceannbehedidréet byporage

witten into the data storage area 24d w t hout

wit®dhgthe data into the buffer area 24c, the contro

10 section_2]1 of the IC card 2 perforns a data w.iting

process off dFFe&FIQeﬁFFFFﬁﬁdtH@ d&ea 3RS geﬁﬁégépl“g

area rof tge g a séorage ar ea 24dt&w% S24) et

caseP T WRERSt hB% br 9268 5f T aRF&EEFy Fiﬁﬁmpaﬁ?ﬁlﬁﬁtgrl en

the 9§£8 §£8r89§f8263rg4d2h§ QQQE%etln t e step S20), the
control section 21 of the IC card 2 performs a data
writing process of writing the data into the buffer
area 24c (step S21). When the data writing process of
writing data into the buffer area 24c is completed, the
control section 21 of the IC card 2 stores information
indicating an area (write range) in the buffer area
24c in which the data has been written, information
indicating a write area in the data storage area 24d in
which the data is to be written or the like as buffer
management information into the buffer management area
24b (step $522).

In this case, when the data writing process into

the buffer area 24c is completed, the control section
21 of the IC card 2 transmits a status indicating

completion of the writing process into the buffer area

24c and data (response data) obtained by the command
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15 control section 21 of the IC card 2 transmts a
status indicating the result of execution of the
command and data (response data) obtained by the
command process as the processing result to the IC
card processing equipnent 1 via the interface 25
(step S23). 20 If it is dete£n1£§d that data to be
witten into the data storage ea 24d is no nore
present by the command process ("NO' in the step
the contro|l section,6 21 of tEe ICc

rd 2
T onarrresS Rt iflie PRGteaRing PhalvEokr: tRR  sBecarton
ft d. 25 d
oy 1 BEoSeNIEAg B0 pfen ol A R RN e B s PRk a0 (BEe s23)

the IC ca es n u | [ ace
25 (step E%r§§99 §f Ty £ oBTERhihell 3 Rigl Bfes

Wh'CBe@@EﬁQﬁﬂﬁgtB?océb@VEhQEeBQEboﬁo Egewkgt%@hdlnto the
processi ng equi pnent 1 receives the processing result

for tbeacevvnadef 808n the L€ 6ardrdquiaetingol Beekkagorarily
section 14 (step S25). 5 Wen the processing result
(responseedaia}of ohet heffeomaard REom(t'Ne”l €ncahd 2tiep
recei ved, the control section 11 of the IC card

proces8i ngtequi prent L 11tperf derermanedushptotessesta can be
based on response data as the processing result for

the EbRABRUYTVBRTERR LCteakle dote €§Pé9982@)feaWQéﬁl without
transn1tt|ng h groce55|n resul_t %response dat a

for Yhe*¢bBinh he& &BhPrbhestBffsh 21°6f “fRe Fée control

card_2 determine r or t da a witten_into.
baf 1 86°hr e 2hoor  PaEcabn P b RuPBR S oA By AacroR s é&g

15 'BrgggsQUEE651g@Q@Q?”&@Etﬁﬁsatgébdg%gegn§27% preset area

of the data storage area 24d (step S24).

In this case, when the process of directly writing
data into the data storage area 24d is completed, the
control section 21 of the IC card 2 transmits a status
indicating the result of execution of the command and
data (response data) obtained by the command process
as the processing result to the IC card processing
equipment 1 via the interface 25 (step S23).

If it is determined that data to be written into
the data storage area 24d is no more present by the
command process (“NO” in the step S$19), the control
section 21 of the IC card 2 transmits a status
indicating the result of execution of the command and
data (response data) obtained by the command process as
the processing result to the IC card processing

equipment 1 via the- interface 25 (step S$523).
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determned in the above determ ning process that data

witten into the buffer area 24c is present, the
control section 21 of the IC card 2 perforns a process
of witing data stored in the buffer area 24c into 20
a preset area of the data storage area 24d which is a
normal storage area based on |n%§rn§tion stored in

t he buffer nmanagenent area 24b tep S28). That is,
when data to be witten into the data storage area

cection 208 fReP P%tbﬁﬁ BhernEnshty ;“&g%%%"r Flls e
mdl&@ewgoggggtg%ho . gtcmtbggcgﬁg% o gg@%n% 1

buf f er ar ea alr ned

.prOC§§§e§§e£h@hQrngééb99n5e§gghlgof59ethg %@ﬁﬂand from

processi ng equi pnent then perforns a wit

process of @étalBgvgatah@hhﬁhebaaceegecwﬁbhtqm I@tebhgzs
buffer area 24c into the data storage area 24d

(st eph&28)he Fprbbessinbeneshetproeessnek W@tblngo@atae
which has been witten in the buffer area 24c into

t he datmandt bragetheedC24drds2complretedyetihe thentpaltrol
section 21 of the ICcard 2 initializes (erases)

buf f eechapagekent Lbei Aformuti proressihe dauapseoted

in the buffer nanagenent area 24b (step S29).

AccoP8F h9rFd YﬁélﬁHévérBFSéé§§ bpgfgd| encgegrpnse data as
transH1ts resgonse data_indicating conpletion of th
commid BFBtEss '8 fREVLE £8FdPpFoCREEPRY é&&@pﬁﬁﬁtlf card
15 m@en %Qe ggg ess of witing data into the buffer

area | eted. Further, the ICcard 2 wites

dat a When transmitting the processing result (response
data) for the command, the control section 21 of the IC
card 2 determines whether or not data written into the
buffer area 24c is present based on information stored
in the buffer management area 24b (step S27). If it 1is
determined in the above determining process that data
written into the buffer area 24c is present, the
control section 21 of the IC card 2 performs a process
of writing data stored in the buffer area 24c into
a preset area of the data storage area 24d which 1is
a normal storage area based on information stored in
the buffer management area 24b (step $28).

That is, when data to be written into the data
storage area 24d is stored in the buffer area 24c, the
control section 21 of the IC card 2 transmits a status
indicating completion of the writing process into

the buffer area 24c and data obtained by the command
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whi ch has been witten in the buffer area 24c into the
data storage area 24d after the I C card processing
equi pnent 1 has performed a process for response data
20 and before it receives a next command. As a result,
a process based on response data fromthe ICcard 2 in
the 1 C card processing equippeq% 1 and a process of
witing data into the data storage area 24d in the IC
card 2 can be performed in parallel and the operation

25 speed of the process for the co d n 9
enhaPte S Bnd® t HBS P ECERES LA BESBEF EPentFy theFRFed
. | T . : .
o 00,86 L RYSLEM pféne TheaRROERSR. R kTR W08 ce

compnd-ofsthe i eand LBratDRiLE ﬁé%db8E9°§§§Eggno%n

equi pnent becones longer in conparison wth t

the €aéapWeEtingrpE0eeesihbbothet RetAOBYBLALE! 8 rBBMDIYY
inthe ICcard in many cases. For exanple, "if the
processémgsegpe for the process of the IC card
processi ng equi pnent for response data from the IC

card is | Bngehetrharhthetpropessieng bvifnmerfiaringhelatdatdnich
witing process into the data storage area in the 10

| C claadl, beenevwreguenednf bhet hufdgraaweit PZAg pnoceshe data
into the data storage area in the |IC card can_be .
redutedraget AESHr 8égséﬁngompﬂr§téﬁl1t keewRePéreyseemtion 21
Thus, _in the _present enbodi pent, the data witing
proceEstift 6t AT a%algﬁBiﬁééZSFeéefﬁaeFﬁ PHETRE REFRgIement
2 15, apd thgigEo%ess

equih%e%fmi are 85rFé§nég€?Lg%§?§ Igﬁégﬁgséﬂgégﬁlt,
{0 SAAFSSFHAD ghAeoab {Deapouyme process can be
According to the above process, the IC card 2

transmits response data indicating completion of the
command process to the IC card processing equipment 1
when the process of writing data into the buffer area
24c is completed. Further, the IC card 2 writes data
which has been written in the buffer area 24c into the
data storage area 24d after the IC card processing
equipment 1 has performed a process for response data
and before it receives a next command. As a result,
a process based on response data from the IC card 2 in
the IC card processing equipment 1 and a process of
writing data into the data storage area 24d in the IC
card 2 can be performed in parallel and the operation
speed of the process for the command can be enhanced

and the process can be efficiently performed in a whole

system.
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system configured by the IC card 2 and the IC card
processi ng equi pnent 1 and the conmand process can be
20 efficiently perfornmed. Next, the operation
performed when the IC card 2 is activated is
expl ai ned. As described above, the ICcard 2 is
activated by receiving the pomg; supply vol tage from
a host unit 25 such as the |1 C cafd processing

equi pnent 1. Therefore, when the power supply is cut

ff i ted duri . th nmand

expl ai ned [iFt HEPEFar SRBe B=2% " FIGSE FSRded D3 o 1ot the

S g@gaegm yrggu&'eefee%e SRRy, Jvelet age frrom the ;.
card processing equipnent 1 1S intefrupted during

the pracesscathepsbabes9hgdatd ibhetN®COMRNG N RGESS:

now executed can be set to various 5 states in the

nonvebabhk€sBBMIEYn24nat bhethe Gard rithely ePl® into
when the power supply is interrupted in a state in

whi chhthaowtblletpl ecessolrpt ant ke cbulf @ardaneam4s icaises.

not yet conpleted, a state in which data obtained

af t eForhexenpirandipr bbespriosestsangd tiimendiotrhehel @ ridvess of
buffer area 24c nor the data storage area 24d is set

i n theel ECcapdd2prrageshaényg whewi pres twiiorri g sperscesketa from
into the_buffer area 24c is conpleted and the witing
prockB8§ iLht 62tReldatangesr z§erards 2A@cessigg time for the
conpl.eted, a _state in which data obtained after the 15
commBRd®pr6e&s89i BT8FGREd 1 %t ﬁzleo@faft@r SACEEIPAG T7d 10 the

(ne 9B 2oL, RLgBtoLefagt e Sake Shetage s 210 s.

inte&kgetkgg 8gtgh§t89%82 area in the IC card can be

reduced as the processing time of the whole system.
Thus, in the present embodiment, the data writing
process into the data storage area 24d in the IC card 2
and the process in the IC card processing equipment 1
are performed in parallel. As a result, the processing
time of the command process can be reduced in the whole
system configured by the IC card 2 and the IC card
processing equipment 1 and the command process can be
efficiently performed.

Next, the operation performed when the IC card 2
is activated is explained.

As described above, the IC card 2 is activated by
receiving the power supply voltage from a host unit
such as the IC card processing equipment 1. Therefore,
when the power supply is cut off or interrupted during

the command process as explained with reference to
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supply during the command process, a process for the
20 data state of the nonvolatile nenory 24 is
performed in the IC card 2 when it is activated
(triggered). Next, the process perforned when the IC
card 2 is activated is explained. FIG 4 is a
flowchart for illustrating the g? processi ng procedure
when the IC card 2 is activated:” That is, when the IC
card processing equipnent 1 and the I1C card 2 are

CROTECHE, 8 BRI B P
[ . C [ [
¢ PELLALITg( 228 P (b 1hC coudzocsuact Kol -

ContEQ'iﬁﬁgEEQPt%éfggrﬁh EH%ﬁg?@EEﬁ?Ee@hECs%%E% %f2data by

first reads ou r nagenen ormation stored

in thgebubhREnABPRGERBRAL naeax24Dcest @AnS32) seth¥s, various
the control section 21 of the IC card 2 determ nes

whet beateks nat thebdbheblareaewhieabriys 280WrUse@ i1€ card 2.
present according to whether or not buffer managenent

10 i nf or mEbiror xEspdEQr @thenn tike plowffrers upgriagerenintarreaipt ed
24b (step S33). In the above determ ni ng process,

whet hera stanet idavhiehi thei yrage cowgkstseliptar itheepuifer
into the data storage area 24d is present in the:

buf f BFSar 4C24¢ NP§ déteFRMREGt&Eeordishgto itherhich data
presence.or ab%ence of 15 buffer mana

i nf oPREFFBARY ATERE BlFf EPTRERGgEMENES aiga ssAFed fin peither

|2 deher BAsd,l 0,Lhe abors el nnst Lon  pLocess U 1.

("YEgétiEntgges&epcg%é)Q.th%u%%%%&glw%%%t%%% %%iting
process into the buffer area 24c is completed and the
writing process into the data storage area 24d is not
completed, a state in which data obtained after the
command process 1s stored in the buffer area 24c and
the data is not stored in the data storage area 24d is
set in the IC card 2.

In order to cope with interruption of the power
supply during the command process, a process for the
data state of the nonvolatile memory 24 is performed in
the IC card 2 when it is activated (triggered). Next,
the process performed when the IC card 2 is activated
is explained.

FIG. 4 is a flowchart for illustrating the
processing procedure when the IC card 2 1s activated.

That is, when the IC card processing equipment 1

and the IC card 2 are connected to each other via
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20 of the IC card 2 perforns the process of witing

data stored in the buffer area 24c into the data

storage area 24d based on buffer nanagenent

information stored in the buffer managenent area 24b

(step S34). That is, the control section 21 of the IC

card 2 25 determ nes the range garea) of data witten

in the buffer area 24c based of*buffer managenent
information stored in the buffer managenent area 24b.

If the range §5 ;area of data witten  in the buffer

ar ea"PAc 5T HREBP nFRBASP A t hBCaBBYE l@dti@Atilmingrocess
process, the control section 2 f the I.C cardg, 2

Der {57 T DR R BBke o RFFCPRG o Hat s "RE 1 o n e 1C card 2
above_r ' - Liied a f . ta.

abovger a0e.LELe 9op:888ELLC0, L8R 0L NS MELE son process.
witegn tonthse: Qg&%na@@ao%4cehlentt%ufsheac%a%ltfeloeg§e card 2

area of the data storage area 24d is conpleted,

conteoksceethan 3t Bhirtbe hGneakthedti NinflcdtiaZ8%n stored
(erases) the buffer 10 managenent information of the

buf f en theagefest aneagedéht(strep 33%) .(sAwpa 332Ul t Thus,

the ICcard 2 is set into a state in which a norma

conmahe protess cantben pér bdr mbe (St eprS3€) determines

According to the above process, when the power 15

supprhetsernper papt edbbffgrseaee whiwhi dis detva Used is

witten only in the buffer area 24c in a preceding

cycl BEEFBRLeRGRPIFE "AhER t'RETHGRePTsind PUifer management

interrupted during the witing process of witing data

i n t hBIBERFERCRr &3 SAC™FAL 6t RECRLE [EroMEIEoRTERT area 24b

gﬁ?%g;%gptgg3sg C?%dt%ecg o@%l%%t%%%%HTHJtﬁ?%ééégjuahether
or not data which is not completely written into the
data storage area 24d is present in the buffer area 24c
is determined according to the presence or absence of
buffer management information in the buffer management
area 24b.

If it is determined in the above determination
process that the buffer area 24c which is now used is
present (“YES” in the step S33), the control section 21
of the IC card 2 performs the process of writing data
stored in the buffer area 24c into the data storage
area 24d based on buffer management information stored
in the buffer management area 24b (step S34).

That is, the control section 21 of the IC card 2
determines the range (area) of data written in the

buffer area 24c based on buffer management information

stored in the buffer management area 24b. If the range
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area 24c into a normal area of the data storage area
24d when it is reactivated. As a result, next and
succeedi ng comand processes can be perfornmed in the
ICcard 2 in a state in which data caused by the 25
precedi ng conmand process is witten in the data
storage area 24d. Wen the pome% supply is interrupted
in astate - 26 in which normal "data is not witten
in the buffer area 24c in a preceding cycle (for

xaTpl o phoR Lhe, POURLc3UPBl ypLsoLALerT ugLed,gur g

the w process I'n Ffer area® 30) FhlSIC

Cardd@tgéﬂlpgéf95n{ﬂsxgbévénﬁeﬁgcﬁ%ﬁ@hgggggggegq th

processes in a state in whic he precedi ng cofman

processt +81 NotcpPeshopmeds (LAearst abeqi B WAKeR A3t @ process
caused by the preceding command process is not

witéenyridhegefiote, wbytpenf onnmtng theveabavgepraeess,
the IC card 2 can be prevented from 10 bei ng operated

in aastpteifnedhachai nfothectiadat atbgager attean2idd.t he
data storage area 24d. Next, a case wherein an error
occurs inWhhe dacapracesengfprodéded megat heidaea in the
storage area 24d is explained. 15 For exanple, when a
prob?@ﬁf%éc@?@adaﬂanniﬁethsr§§é§§féﬁdwﬁrﬁﬁngfd§h§ data
into the data storage area 24d the data is he

the BuPFRFCafEqa 248! TﬁeF%WBF@tedwhéﬁelﬁP@FFGétﬁGﬁkéPn 21

Lrgc g t?ﬁfgeghé ga ;Egﬁ ?ﬁgnggPeggfgg%gaWEh rﬁgﬁfﬁgta

fhgr Q égeﬁggggggggégggggngégt%g% uff%%w%gkggngnanrea
24b (step S35). As a result, the IC card 2 is set
into a state in which a normal command process can be
performed (step $36).

According to the above process, when the power
supply is interrupted in a state in which data is
written only in the buffer area 24c in a preceding
cycle (for example, when the power supply is
interrupted during the writing process of writing data
in the buffer area 24c into the data storage area 24d),
the IC card 2 can write data written in the buffer
afea 24c into a normal area of the data storage area
24d when it is reactivated. As a result, next and
succeeding command processes can be performed in the
IC card 2 in a state in which data caused by the
preceding command process is written in the data

storage area 24d.

When the power supply is interrupted in a state
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operation explained wwth reference to FIG 4 in the IC
card 2. However, when normal data cannot be witten

due to occurrence of a faulty operation of the nenory

25 elenment in the data storage area 24d, a state in

which normal data is not witten in the data storage

area 24d occurs in practice alégough the 1C card
processing - 27 equipnent 1 reteives notification

i ndi cating conpletion .of the conmand process. In the
above case, the control section 21 of the [Cc
perfb?nghhﬁhe??ﬁwagr6@3%3lFopoénw§FF6?HSlBCEBFr%Hgfeﬁ area

h he dat t
bag, SRR b Pe B e SR IO (RBE Bab o1 2, ohRER 3H8% pover

exanpbgFlghfslE%GQEPuétgﬁythE nkkgewk tgﬁé rocess into

proces equi prent ite error oéchrs whe

recetNénEu§f8§X5r59”§@B¢ gener atedaf-pom the LEreand %@xt
processi ng equi pnent after the error has occurred in

t he wnatga@c@é@gﬁgscbmmgnahpra@b@s§50&aga areaec246. which
this case, the ICcard 2 inforns the IC card

pr oceksi pgecequhpmeotmindf peocessencenot phefwtirke (in
error and then perfornms the sane process as the
procasstébe an ehioh dBteccamsidgbiynthkepcerednnigoammand
wite process. As a result, the restoring process for
OCCUPFRRAEESof Sanaki V&1 tEERdF canebefpsef opyedeirdormeng the
ICcard 2. As the error _process for data witten into

the 2Bavg QFBF%@é'aFéé é&dcaéﬁl ar €8"oRet RESHENtEL 4reR

24c A 20 |nomh| et e dat g IS MWIt% %an b% use% %%F is
the RGFAEI °PAER5SSt dPageShrE] 2AdY PRt ARSOLASE, &

to be weilren.ipro fe,data,sterage,angg 24d is

written i i

Next, a case wherein an error occurs in the data
writing process into the data storage area 24d 1is
explained.

For example, when a problem occurs during the
process of writing data into the data storage area 24d,
the data is held in the buffer area 24c. Therefore,
when interruption of the power supply occurs during
the data writing process into the data storage area
24d, normal data stored in the buffer area 24c can be
rewritten into the data storage area 24d by the
operation explained with reference to FIG. 4 in the IC
card 2. However, when normal data cannot be written
due to occurrence of a faulty operation of the memory
element in the data storage area 24d, a state in which

normal data is not written in the data storage area 24d

occurs in practice although the IC card processing
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a normal state in the buffer area 24c. Therefore, the

IC card 2 nodifies informati on which defines the

buffer 25 area 24c and data storage area 24d in the
nonvol atile nenory 24. Thus, an area on the buffer

area 24c can be wused as the normal data storage area
24d. According to 28 the above process, the IC card 2
can be restored from a state if' which a wite error
occurs even if a physical problemoccurs in the data
storage, area_24d. As, descri bed. above, the |IC card of ,
t hi sS@NbBBFent T8CFhEFTdBS T heCREWPTt ABFe CRGATEI SPMpéetion
menof. aving the data storage area which stores data
and'?%eP%%f?%?m%?%apraﬁ?éﬁ'tenporariIy stores data to

be mﬁitte@nighg SBSFSdEEQeStQBQQ%oﬂEQ%Q %%%tion 21 of the

communi cating rnterface wmth respect to the exteérna

equi poestrangd thereontroh 40rsechi-8Bestine ocoRL Qlrror
section wites data into the burffer area when the

dat actsuwrihgenni bhe theadatratcishopageedkeantVhenet Bata
process of witing data into the buffer area is

conpkededget heegohtidol Bectheneroutpptrsceaspdnsehdabdove

i ndi cating conpletion of the 15 wite process into the

buf f ersar eforockhwpeést ethal ICegarpnénmayWied oirthe the IC card
response data is output to the external equipnent,

t he BBAEFBF1B8cERBAPPERFOl nENERed prééesSrePrWOCCUAg§ When
data witten in the buffer area into the data storage

ar eaf €901 Thig, 2t R&*pr 6€B8&NEf IGPPERRGIdatreTwiilet &y CRrd

the _buffer.area into t?e da gtg&age area_can be d
per f BF REQSShBP oF GUAPRERE Coftafid *5Sr EL&PTedFr Sntréed in

ig}??ﬁglgfgggbgngggcgggrkﬂgot@%ecggqgn%t%%%%%t%%%a 24d. In
this case, the IC card 2 informs the IC card processing
equipment 1 of occurrence of the write error and then
performs the same process as the process for an error
occurring in the conventional write process. As a
result, the restoring process for occurrence of a write
error can be performed in the IC card 2.

As the error process for data written into the
data storage area 24d, an area on the buffer area 24c
in which the data is written can be used as the normal
data storage area 24d. In this case, data to be
written into the data storage area 24d is written ih
a normal state in the buffer area 24c. Therefore, the
IC card 2 modifies information which defines the buffer
area 24c and data storage area 24d in the nonvolatile
memory 24. Thus, an area on the buffer area 24c can be

used as the normal data storage area 24d. According to
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As a result, the process of witing data into the data
25 storage area can be perforned after response data
is output to the external equiprment and a period of
time fromthe tine when the conmand is received from
the 29 external equipnent until the IC card outputs
response data (tinme required for the command process)
can be reduced. Further, when ?%cerving anot her
command fromthe 5 external equipnent during the

process of witing data into the data storage area,
the FeecaPaveEnPEPFEPEs thRelHafarfr it iCA§ Brodess oirgdo from

t he dat t or age, ar ea, erfornms the reception process
for A %ﬁﬁﬁ%naanBﬁthé WE%F@rﬁéFoéqGFﬁﬁéﬁtegﬁ& theR

tarts. It 10, iLnto. the dat
Cror2heSiras BPhBIPE RaPR-loalt BFR Seke procast rhee 299
the rece|ngd%ggqgggdagggbeth%hegg%;%ﬁ&%ﬁc&r%9§§3e%%§diment

witing data into the data stora area is en

a resykludg¥ennshen,a;Rext «CARRBRA 2icS 18URRKSY nl2ing the
during the data witing process into the data storagg

areagathestéragedaean nananl kyopesf aamat haddahd puffer area
witing process into the data storage area and the

comuntchr eeppbirenipyosesseandatianeor eguiwred tkeor ihle the
process for the command can be reduced. 20 Further,

i n tAetaCstardgei atermathencondiucacing ngdanhaewfiack wdth
required to be tenporarily witten into the buffer
arearafPRGtdhPaths BEt®ENELefAMAPBENthendataes conagel

area is_previously stored in the buffer specifying
area?eV%gﬂ”mwiFpﬁgceﬁféoﬂnFSCFﬁén writes data into the

buffer area when the data is written into the data
storage area. When the process of writing data into
the buffer area is completed, the control section
outputs response data indicating completion of the
write process into the buffer area to the external
equipment. When the response data is output to the
external equipment, the control section performs the
process of writing data written in the buffer area into
the data storage area.

Thus, the process of writing data written in the
buffer area into the data storage area can be performed
before a next command is received from the external
equipment (during the command reception waiting state).
As a result, the process of writing data into the data
storage area can be performed after response data is
output to the external equipment and a period of time

from the time when the command is received from the
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25 nonvol atile nmenory, the I1C card refers to
information stored in the buffer specifying area to
deternmine whether the process of witing data into
the buffer 30 area is required or not. The IC card
wites data which is determ ned necessary to be
witten into the buffer area |£éo the data storage
area via the buffer area. Furt “the IC card wites
data which is determ ned 5 unnecessary to be witten

into the buffer area directly into the data storage
ar ea®Wr ERDEL GIPAGTERE BGF%érthﬁrég C?HGSOUFHHtFCréépﬁnSG

e WHERehs TR0 EHALDFT 6P aF B8 CRO-CBonPACRERE AL o

resulf,,Lhg 1C card can reduce the processing tine in
conparlson wWith a case wherein all of data is

tenporarlbmrﬁhg&edwhent@%c@qk&% %E%%h%&dcohﬁgn@rQQ%§§the
for the command can be eff|C|ent y perfornmed

FurtBgterhhe é@h@ﬁﬁgnﬁt@ﬁ@§nguﬁﬁérp@@@@ggnﬁﬁtwrltlng data
i nformation for data which has been witten in the

buf f entar eacaddtbesSstbeager atrtan ithko Itheadat anskerage s
area in the buffer managenent area and initializes

t he boef eetranagenent prntesmatinep aheedathe spooegss a2@a,
of witing the data into the data storage area i s
conpPerédrmasther ssgeptipheprrecesrd ftoan aensumendatia orm the

the nonvolatile nenory even if the I1C card is set
i nt 0°¥RBTNRHaCEPVEMSPEL 8NFuENES FREERTLSL tHR SRteheriting

power sugg y.25 duglng the data witing process into
the BaPs Foﬁﬁé@ t ata storage area’ he IC card

performs the process for the received command after the
restarted process of writing data into the data storage
area 1s ended.

As a result, even when a next command is supplied
during the data writing process into the data storage
area, the IC card can normally perform the data writing
process into the data storage area and the command
reception process and time required for the process for
the command can be reduced.

Further, in the IC card, information indicating
data which is required to be temporarily written
into the buffer area among data to be written into
the data storage area is previously stored in the
buffer specifying area. When writing data into the
nonvolatile memory,'the IC card refers to information
stored in the buffer specifying area to determine

whether the process of writing data into the buffer
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area. Further, when the IC card is set into the active
31 state fromthe inactive state, the IC card refers
to the buffer area to determ ne whether or not data
to be witten into the data storage area is present
based on information in the buffer managenent area.
If it is 5 determned in the above determ ning process
that data to be witten intd tRA8 data storage area i s
present, the IC card perforns the data witing
process into the data storage area based on the ,
buf f 8F SAahdgeRBHE TePnPEr RELI-on TNE0 IFhG8 r dwier teige daca which
card.is aﬁgivateg,Pit can wite data which has been

f

wri t t&ndFherRenb gFearaayant P§ WEd thEPwtintCert henpy ffer
the g?%?’E%géagggagggalg%%r%he %%%%tg%%gkgge&ﬁkggghé%ea.

5
a resu car can ensure

intth?%hQ?E?tﬁEOEégggéﬁe rﬁ%%gdéét%f@hﬁggcggyd%%@@%qyed

the process in the | C card. I'tiona ant ages ‘an

modi fheatkeBsryi kb BgadkhxtgﬁcEﬁtbothgp§%f§%EI5%%ai%irectly
the art. Therefore, the invention in its broader

aspeghsoi shBoHakthnstedate atke spesichitCudend theadiffer
representative enbodi nents 20 shown and descri bed

her eeaneaAccordi ngly, various nodifications may be

made wit hout departing fromthe spirit or scope of

t he gener dhuisnvéhei V€ cenmceptanasupgefissedrbyntcht of data

appended clainms and their equivalents. LLOYD WSE -

32 WMATh| SSCRAFREDPAES: to be written into the buffer area
to minimum. As a result, the IC card can reduce the
processing time in comparison with a case wherein all
of data i1s temporarily stored in the buffer area and
the process for the command can be efficiently
performed.

Further, the IC card stores buffer management
information for data which has been written in the
buffer area and is then written into the data storage
area in the buffer management area and initializes
the buffer management information after the process
of writing the data into the data storage area is
completed.

As a result, the IC card can ensure data in the
nonvolatile memory even if the IC card is set into the
inactive state due to interruption of the power supply
during the data writing process into the data storage

area.

Further, when the IC card is set into the active
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1. A nobile electronic equipnment conprising: a

comruni cati ng section which perforns communi cation

with respect to an external equipnent, 5 a data

storage nenory which stores data, a buffer nenory in

whi ch data to be stored into the data storage nenory

is tenporarily witten, and a control section which
wites into the buffer nenory at awhich is- received
fromthe external equipnment via the 10 comrunicating
section and is to be stored into the data storage

menot Y2 ¢ r SRR Bl r bpehsESdatatendiRat Thgcag8npréersnto
of a_data itin rocess, to the external equiprent
based ®on° & Fe??%% b? ﬁEeH@faemPF?Fhﬁer6cg§§ HEBa to be

h ' ' he d
O L

ey yro BAsed.Qn; L1 eRsNLgsE0R Hgngggm%ﬁﬁpggég.d?g?h%ﬁ'is

The nobile electronic equi pnment according to c

furtherec£AMPELSI AT Re "BHYLE 98REANDKAE Gt Beocess that data
communi cati ng section, data storage nenory, buffer

nmenoty 20 andtcont iatoSerti eataanbdoaagaskhgahavi pgetbat,
nodul e enbedded therein. 3. The nobile electronic

equi pneniCacegnddpagfoomsctaemidtawheleingt peodaka into the
storage nenory is a data storage area provided on a
nonv@ddhdi $eoheadryrea hhbed dat ahesb25feewnahbgambyt

the control section and the buffer nmenory is a' buffer

ar eal pEOVIYeHO®N the nonvol atile nemory. 4. The nobile

el ectronic e uiﬁgent according to LLOYD WSE 33 _
claim 1, WRBPei HPRetBBntFoFasdctPoRCititatetpt &tacagt #rite

data which has been written in the buffer area and is
to be written into the data storage area into the data
storage area. As a result, the IC card can ensure
data to be written into the data storage area and
efficiently perform the process in the IC card.
Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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witing process into the data storage nenory when data

is received fromthe external equipnment via the LLOYD WISE

conmuni cating section while data is being witten into
5 the data storage nenory, and restarts the data
witing process into the data storage nenory after
conpletion of reception of d¥#a fromthe external

equi pnent via the comrunicating section in a state in
which the data witPA§TpEEcESSIMEDD IiShe data storage
menory, is 10 interrupted. 5 The nobile electronic
equi prient AR HE 1T L AH n GGV inpReRF nCPRRL EBHRY bl
section perforns a.rg%]ocess. for data received via the

comuri! CATTHY Settihh SRTErOn tHE TR GF t @MY aggumunication
AN int data 15 st '

] D RI00eS, 1Y QLIS O 8.8 s gra0e emory 1o

accor i Rk d o1l A8 herdify N GOMBLL 510042 buf Ter

speci fying nmenory ~in [ | it or nat 1 on- i ndi cating

data reqiifed: ey Wi thehed Mo d heo BYE F&F o PBEDI Vi 6 the

anong data to be stored 20 in the data storage nenory

icatst eredagshetedidryt hes aemtgcdarsien) i deder rdes

whet her a process of tenporarily witing dat a

recei veddrtom 1 heecteixire rwial cle qui preest i i ot idiep bef & €rmemory
menory is required based on information stored in the

Il #ftfae whssdic i ifsy iner €257 et rforoy  tared eitreaoid Yy ewitmserdatwia the
which is determ ned unnecessary to be witten into
IAREFRFCEC IReh e Gien Red disovie® dea extrmirgdhgliprocdss data
into the data storage nmenory. LLOYD WSE 34 7. The
A5G Se eI & TG drien X SRRBYSH it indicating

completion of a data writing process to the external
equipment based on completion of the data writing process
to the buffer memory, and writes into the data storage
memory data which has been written into the buffer memory
based on transmission of the response data.

2. The mobile electronic equipment according to
claim 1? further comprising a module containing the
communicating section, data storage memory, buffer memory
and control section, and a casing having the module
embedded therein.

3. The mobile electronic equipment according to
claim 1, wherein the data storage memory is a data storage
area provided on a nonvolatile memory in which data is
rewritten by the control section and the buffer memory is
a buffer area provided on the nonvolatile memory.

4. The mobile electronic equipment according to
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claim1, further conprising a buffer managenent nenor

y
whi ch stores managenent information for data witten LLOYD WisE

in the buffer nmenory, 5 wherein the control section
determ nes whether data to be stored in the data

storage nenory is present in the buffer nenory based

on managenent information storfg in the buffer

managenent nenory when the nobi ‘el ectronic

equi pnent is triggered, and wites data 10 witten in

the buffer menory jnto the data. storage nepory based

on t ah%n%ge%%%‘e+%fB?%a$?BEf§%oF§8tgﬂn %ﬂEeﬁﬁFPEF a data
managenent o EnpLY. when. Lt.Ls deterninedoin. fhe above ...
det eFnt nt A Proceds thar Hara‘t6oba 8foPed " TREYhe

dat & st LA, DEMPEY, | SnPY E2E0EALT LG BUERL! vid5ene
menory. 8. e nobil e electroni c equl pnent accordi ng

to clahiihdic¥heRgi BebheocophioL sgeki 98 HBihhaliZ8%en into
managenent information in the buffer managenent nenory

i N resPonseat ot 60apL ehe@Br9f andatasweirte PhecASsa ¥Piting
into the data storage nenory based on the nanagenent

i nf oppateon shosethéndéabe bubtegennvagepeatrtaenebyiplQtion
A control nmethod of a nobile electronic ...equipnment
conpef stagept écri ¢f ngatat Arbmotthanegxtenaal egguppeent yvia
25 witing data to be stored in a data storage nenory

i nt otRe baprernheabiyIbasetion data séabbved Whoeht hbe data
external equi pment, LLOYD WSE 35 transmtting
respbhseldat B PREFEat Phy EBRpAefpoftorage memory is

interrupted.

5. The mobile electronic equipment according to
claim 4, wherein the control section performs a process
for data received via the communicating section after
the restarted data writing process into the data
storage memory 1is completed.

6. The mobile electronic equipment according to
claim 1, further comprising a buffer specifying memory
in which information indicating data required to be
written into the buffer memory among data to be stored
in the data storage memory is stored,

wherein the control section determines whether a
process of temporarily writing data received from the
external equipment into the buffer memory is required
based on information stored in the buffer specifying
memory, and directly writes data which is determined

unnecessary to be written into the buffer memory in the

above determining process into the data storage memory.
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based on conpletion of the witing process of witing LLOYD WISE

data into the buffer nenory, and 5 witing data
witten in the buffer nenory into the data storage
menory after the response data is transmtted to the
external equipnent. 10. The control nethod of the
nmobi |l e el ectronic equi pnent actording to claim?9,
further conprising 10 interrupting t he data writing
process into the dat when data is

recei ved ron??%emSQté? f ggﬁ?bﬁeﬁ U4BPFRG PRECHAERI tO

t to the dat
L0 RPCRS LD Lhe, 9588, S UROE OB 00, memory
StorﬁﬁE#ﬁngggégﬁﬁﬁﬁaégﬁgﬁ '9Rf8£m99{8n1 ozragtghgrhtten in

external equl pment 1S”co et ed a state In

t he g@gabyffgfngb@gggﬁss into the data storage nenory
IS interrupted e control method of the nobile

el ect roni ghe £4uh PAEAL ca8€06Ui BEct Dokl abBreifinbyr Rether
conprising 20 performng a process for data received

- fromdthe exties natoegdi prenteafides $bersgst mehedydatapresent

witing process into the data storage nmenory is
conpletede buffeTheeronyrbksedt bodnafiagbmenbbihéormation
el ectroni c equi pnment according to claim?9, further

conp? FeTeg lwst@%t%mﬁfﬁrn@amh@@m@mtd@@@oréc@heédthEompblle
the external , equipnent is required to be tenporarll¥
m.t%%cttﬁ%lcm%ubram@@t #enbF yIBased: oANANNELRESI AT

i ndi catj ng data LLQYD SE 36 which is required to
be thtt%% NihE ot R e BE¥%érmﬁEHBYylnto tRe" §HL storage

memory based on the management information stored in
the buffer management memory when it is determined in
the above determining process that data to be stored
in the data storage memory is present in the buffer
memory.
8. The mobile electronic equipment according
to claim 7, wherein the control section initializes
management information in the buffer management memory
in response to completion of a data write process
into the data storage memory based on the management
information stored in the buffer management memory.
9. A control method of a mobile electronic
ﬂgeQuipment comprising:
i receiving data from an external equipment,
writing data to be stored in a data storage memory
into a buffer memory based on data received from the

external equipment,
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anmong data which is stored in a buffer specifying
menory and is to be stored in the data storage nenory,
and directly witing data determ ned unnecessary to be
5 witten into the buffer nmenory in the above
determining process into the data storage nenory. 13.
The control nethod of the nobile electronic equipnent
according to claim9, further c%%prTsing det erm ni ng
whet her data to be stored in the data 10 storage
menory is Present in the buffer nenory based on ,
nmanagenment L3 RFBF het PBnTEEPCREEa @ Pt LBALFATERE KGMPeption
menory and stored in a buffer Fanggenen nengré when

Che Fhbt 19581 ettt BRGTpRENt ol Sher FRGGrEaL BRG-oRent
Wity ' ] e ffer _neno .n € ...
datgﬁy%%gg%ﬁrégtg%gﬁ%ég %gsgggog§gﬁggﬂaééagﬁ%%tg? Writing

| nf o8 | Ofk o SLRE eFut Pe | NERYL| €T sABNagenent menory
when it is determned In the above determ ning

process thaitdagadate heistenedni Anthgudata &E&B%geinto
menory is present in the buffer nenory. 20 14. The
conttlod detdhoshk of agbemsmbieaet eet enai eespguspMEata is
according to claim 13, further conprising

i ni ti adngniigt ednagenieat eknéonatt eqnipmethhe buffer
managenent nmenory in response to conpletion of a

process otOw iThagcdataolnmethhd @4t &hst ookdgé enedecyronic
25 based on the managenent information stored in the
buff%ﬂuh@%%@%n%ﬁ?oﬁﬁhﬁgyFo claim 9, further comprising

interrupting the data writing process into the data
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storage memory when data is received from the external
equipment during the data writing process into the data
storage memory, and restarting the data writing process
into the data storage memory after reception of data
from the external equipment is completed in a state in
which the data writing process into the data storage
memory is interrupted.

11. The control method of the mobile electronic
equipment according to claim 10, further comprising
performing a process for data received from the
external equipment after the restarted data writing
process into the data storage memory is completed.

12. The control methéd of the mobile electronic
equipment according to claim 9, further comprising
determining whether data received from the external
equipment is required to be temporarily written into

the buffer memory based on information indicating data
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which is required to be written into the buffer memory
among data which is stored in a buffer specifying
memory and is to be stored in the data storage memory,
and directly writing data determined unnecessary to be
written into the buffer memory in the above determining
process into the data storage memory.

13. The control method of the mobile electronic
equipment according to claim 9, further comprising
determining whether data to be stored in the data
storage memory is present in the buffer memory based on
management information for data written in the buffer
memory and stored in a buffer management memory when
the mobile electronic equipment is triggered, and
writing data written in the buffer memory into the data
storage memory based on the management information
stored in the buffer management memory when it is
determined in the above determining process that data
to be stored in the data storage memory is present in
the buffer memory.

14. The control method of the mobile electronic
equipment according to claim 13, further comprising
initializing management information in the buffer
management memory in response to completion of a
process of writing data into the data storage memory
based on the management information stored in the

buffer management memory.



