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111111111111 TITLE OF THE | NVENTI ON  MOBI LE ELECTRONIC
EQUI PMENT BACKGROUND OF THE INVENTION |i  This
invention relates to a nobile electronic 5 equip mmmmmm

such as an I C card whi ch has a conmuni cati on fun

with respect to an external equipment and in which g
process of witing data into a nonvolatile nenory is

performed according to a comrand. from t he externa

cqui prent and a control “retnod of the mbite 10 ° [[{|{{HHHEHNHI

el ectroni c equi pnent. Conventionally,

el ectroni c equi pnent TIUCH a¥ EHEICNvaNmIouarlous dat a
itens are witten into a nonvolatile nenory. Wen the
nonv¥PEEFFe ERERBRPNISeGQUIIRMENE el ect roni ¢ equi prent
such as the I1C card _is 15 operated, data is witten
into the nonvol ati |l %WPD ¢ T @WW@%mmnd

oot AT

at a
ot oCaREBRghe SuBRl ds B BT BREee R %o%%mrl&atm
20 th@n&@hbﬁ“%ﬂghpEegﬁgHEetoFEES%xt@Q% lt% gm%%rdgnd in

whi ch is supplied he power supp

cl ockhstgnal pkbeastherext-ecna dqu'@ﬂ%Btaa%%nvolatlle
activated receives a command fromthe

memory is performed according to a command from the

*G00002*

external equipment and a control method of the mobile
electronic equipment.

Conventionally, in a mobile electronic equipment
such as an IC card, various data items are written into
a nonvolatile memory. When the nonvolatile 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 external
equipment and activated receives a command from the
externél equipment, it 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
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external equipment, it perforns a process for the 25
command. Data which is required to be witten into the
nonvol atil e menory according to the processing

contents for the command is tenporarily witten into

a buffer r I - 2 area on the nonvolatile nmenory and

then data which is the sane as the contents witten

into the buffer area is witterrimo a data storage.

area on the nonvolatile nenory. Thus, if the process

of witing data into 5 the data storage area on the
nonvelreti be maeDNYnivelatdnel aleedryt hed Ehear da@Wt RUiEh is
a status indicating the result of execution of the
conméahé &aadier aspohee chattantcomrdspendiingo aheh®uffer area
command process to the external equipnent as the

" procéS§sHAdtitesuintole datehstosagenkiresalon Eheambnvolatile

data is witten into the buffer area and data storage
ar ea™Gfiote ABHTol &ffi F8SnBFECESISNOE wiris Lper idad af riopo
the tine mgen the |1 C card receives the command from,

t he %h?efiﬁ P SEQUPHReACSANON thReNAPICLSSIAS FERQITY IS

t 1 I ui nt. That is, in the
convoarb Pl g e BRLeCRHEBIER, oot ipftgacnes the
[ t c is._received, an
Chen Ehe" protesaras t2phChr, Hier BTt 3ak0 Rs Eliestnces
Ther@692@spbh@&§g0€§UEﬁeacBﬁRQhQWbEg%Es%gsgg?g%e%§%ggnal

time period from 20 the time when the | _
receeyespibatcasnehd pRbckssihg peecessing result is

out put becones | ong. Further,

In the conventional IC card, data is written
into 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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i f the above processing procedure is perfornmed, there
occurs a problemthat tinme required for the conmand
process beconmes long in a whole system configured by

25 the external equipnent and IC card. Further, if

whol e data itens are directly stored into a data
storage area without using the buffer t 3 area in
order to reduce the processing t3me-for data witing,
there occurs a problemthat data before execution of
the command or data after execution of the command
cannétebe lansyded Wwoeeneduseolthempsocesainy time for data
interruption of the power supply occurs during the
comiid LpPEeesbERg OF6HAI én Predlamuvtingitnglageobesre
Particularly, at the operation tine of the |IC card,

t he eﬁﬁGPFéﬁﬁeﬁ? thewWRPERa e Oo RikAd 3ptedesxeicsition of

f is_not clear defi ne heref ore, .t he
S?gcg ureoPm?n OC8H§8$ hé ﬁPFPéegaW HefokgSPlem such as

I 1C d, who
'WDOEB@QEruggggn b@ t % p%%g eghlo gapgcgg%ggaglgﬁeghe

data I1tens be wit
are EgﬁﬁgﬁérbEMC§EQE§@ b E?atEB%rQH E%SWQ %ﬁn@n%roQ%%s)

witten into the data Stgrage
ther pageednisaalpr obkernthabet-ne 143 W&h%'%@ Q%%C%%Sgard the

into the nonvolatile nenory is perforned tw ce an

t akesnaikongehtnent ehpeacess cbhRatanieBeekkoMst BR rformed
above-descri bed reason. BRI EF SUMMARY OF THE | NVENTI ON

An obpenotoflehrsyi de€hhiedn i Theeefbewideha pebideeiurd0 for
el ectroni ¢ equi pment capable of efficiently perform
ensuring write data becomes important. Thus, in the
conventional IC card, whole data items 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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a process such as a data witing process into a

nonvol atile nmenory and a control nethod of the nobile

el ectroni c equi pnent. A nobile electronic equi pnent
according to a first 25 aspect of the present

I nvention conprises a communicat- ing section which
perforns communi cation with respect to an externa

equi pnent, a data storage nmermory which - 4 stores

data, a buffer nmenory in which data to be stored into

the data storage nenory is tenporarily stored, and a

cont ssbreectiata , Wai o ftflean switos yr éspohsdehdatada to be stored
i ndi cating conpletion of a data witing process to the

5 exﬂéﬁﬁa%héqgﬁﬁﬁeﬁﬁoﬁég@dm@moédwpﬁetﬁmwaﬂénﬂﬂy stored,
witin process of writing data which is received
fronﬁpaeaeﬁpéFﬁéﬁ S§GtpREnthCE tHanssimsnirespionge data
sectLog.ang.is to Be stored in the data storage

menof T itG e CBBPFEF 1oReRor ¢ ARG 3t HEA BiISt PFQ C@dtsa to the
Wit ' h ffer 10 nenory into.the dat orage . .
neno%seekﬂé%n?ﬁ%ﬁp%gpﬁogagﬁ aoﬁDEPWQlSFé8Pr8 igke Witing

eQUiBHBEEssa%?O%QH@gnFOd@té?%ﬁ@ghaige%%c%ﬁv%%efQ&%?%%%

i nvention conprises receiving data froman extéerna

equi preBknalWeLiiBRedat dikohe %B%ﬁQQiEQth%a%%ction and 1is
storage nenory 15 into a buffer nenory based on the

dat atoepei gedrbtonm the extarBabragdi RERBLy into the buffer
transmtting response data indicating conpletion of a

dat amembtiyngnpr cbeaswiratihe dextewnaktegquiipmehle Basedr
on conpletion of the witing process of witing data
i nt omeleryulifér mberodwfaarntio2@gar memogydata witten in
the buffer nenory into the data
A control method of a mobile electronic equipment
according to a second aspecﬁ 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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storage nenory after the response data is transmtted

to the external equipnent. Additional objects and

advant ages of the invention wll be set forth in the
description which follows, and 25 in part will be

obvious fromthe description, or nmay be | earned by
practice of the invention. The objects and advantages

of the invention may be realized and obtai ned by neans

of the instrunentalities and conbinations

particul arly pointed out hereinafter. BRIEF
DESCRbPZILONAOB yTHE a8EVERALL hél EWS tCramEE 2DRAWSNG anthe
accompanyi ng drawi ngs, which are incorporated 5 in

and €embinaGiensappartt cofl arily $pdeitkidcatitomereinafter.
illustrate enbodi nents of the invention, and together

with R Efe SR IFESAN SE JiiEyi SFSERIFo Vel Bl QFhelHE DRAWING
detail ed scription of the enbodi ments given bel ow,

serve to EﬁlQFEQWaﬁﬁﬁﬁqﬂﬂqﬂ%¥§Q§§'tH@”i &g omcopporated
FIG .1 is ,a_block, diagram.sche rcally show ng an

exanp eagg ?ggsg6ﬁgF§u?aP@6% 8Ea§helépggﬁ31§§t fobi | e

el ect ' [ - r.di.ng nbaodi ment, of

Chi S L RUBKE T8 SRECan A eara BT BcatgrRy ol fentoggther

an e%&@ﬁneheeaghegﬁmtdﬁ@%%@g?%%ﬁ“%&%@%e%bﬂkkha% € th&

15 card; FIG is a diagramtine-sequentially show ng

the dptecesgegeetripeibe 6@ dnpr @aessk A neaUigRIRA KRNLy,
IC card; FIGS. 3A and 3B are flowharts for

i || uséraei hg e2p1the phecesshagppesceduldcofi ndeg@maand

process; and FIG 4 is a flowhart for illustrating

t he FIG. 1 is a block diagram 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 is a flowchart for illustrating the
processing procedure when the 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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processi ng procedure when the 1C card is activated.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON There will now

be descri bed the best node of one 25 enbodi nent of

this invention in detail with reference to the
acconpanying drawings. FIG 1 is a block diagram
schematically showng | 6 an exanple of the

configuration of an IC card 2 assa-nobile electronic

equi pnent according to one enbodi ment of this

invention and an I C card processing equipnent 1 as an

ext eenakxegpilpneft thei chnddgmuraitdane ® fwanh Ittheadr@ 25 as a
card 2. The I C card processing equipnent 1 is a

t er nPARE leeglepirennias equipsengniaccoextiagndlo one embodiment
equi pnent) which conmmuni cates with the 1C card 2. For
exanpfefwReAnvaataons and eredCi gt PEoresedng 2atimment 1
I C card 10 processing equi pment 1 transmts a wite
connﬁﬁdanCSEFﬁFﬂﬁﬁgegu&gﬁﬁ Ly 88465 CRRBURcede suatidy he IC

t he LC dc?rd 2 and receives a response for the wite
conmand romthe I1C card 2. The I C card processing

equi pment ¢l i Rel udey %@o%e%%QRﬁggqéﬁgwe%Q 11, displayina:

section 12, operating section I'nterface

sect kg0iphenkObsexanBke, yhhe (EQt%@ﬁglp%gﬁgi%E%Q) which
equi pnment 1 is configured by a PC including the

cont cohmsrtthesslitdi speaycseat-don .12 rogndxap@nat,i Rden

section 13 and the interface section 14 20 used as a

readeatar itewrdeveaeiaanneatedct @attbe2PCthe IC card
processing equipment 1 transmits a write command
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 controlling 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 various processes based on

data received from the IC card 2.
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The control section 11 is configured by a CPU

various nenories and the like. The control section 11
has a function of controlling a command to be
transmtted/received with respect to the I1C card 2 25

by controlling various sections in the IC card 2 and

a function of performng various processes based on

data received fromthe IC card ZI TFhe display section

12 is configured by a display device. The display
section 12 displays various data itens based on

di spl ay cdhter olistplayheecdritoroll 2sdet icemfiblirethéy a display
operating section 13 is configured by a 5 keyboard or

t he PEKéCeTheThgerasAgyseseritannld2i slisplpplsi #andiods data
variQus operating instructions and data itens by an

oper 4EBMS PaFeExQRPPe SPTRY CRNEEPACOY $Bet ContEd)i Semtion

i nt i i t h t to.the I1Ccard 2. F
oxanble. THE PRESPEARS SEPEiGR 14 16 SepSipesesony: =

supp ge_and a.clock signal to _.the IC card ,
and %éy¥§%%§ ?535 CCoAfFol ih §RE4ating section 13 s

L TS SeLE8] LacEPLLaD I BLFRBch SRL0SCACCE f gece

Further, as shown in

cont § ekmsegtli QA g%ergﬁyrzzfogckkg%pl%5 ngﬂ%?gﬁ%k&%ace

menory 24 and interface 25. The [Ccard

Confbgdtﬁdnby4embeddimﬁté;ﬂaeé|@e%@cbnwﬁtﬁa§ﬁgge%Q-to the
That is, the control section 21, RAN 22, ROM 2

nonvbCatake PenoFgr2dxamglient entacatdsrace sentiigur ed
as the nodul e 2a. The nodule 2a is enbedded in the 20
casi dgepbies pheekCsuppdy2voEbegexandl e, cibekmedghal2ao
is configured by one IC chip or a plurality of IC
Chipghe C card 2 and performs reset control 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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(not shown). The control section 21 controls the whole
portion of the IC card 2. The control section 21 is
operated 25 based on a control programstored in the
ROM 23 or nonvolatile nenory 24. The RAM 24 is a
volatile nmenory functioning as a working nmenory. The
RAM 22 functions as a buffer which tenporarily stores
data now processed by the contr®l section 21. For
exanple, the RAM 22 tenporarily stores data received
fromthe IC card processing equipnment 1 via the

i nt erfageb25fes Whe cROVeRPoirsrd lyontolratsi lda trEmMW prdcessed
which a control programand control data are
prevPBushy septegl sTRéiROVRA3 i §Foirnesrp@rlat ed hien RANe 22
IC card 2 at the manufacturing stage. The contro
progFSﬁPQFéFééylﬁtoFﬁé Q@Wﬁz@eﬁ§lﬁﬁ§vﬁé@@l¢he IC card

i ncorporated _accordin 10 specification of the

I C c8?80558&89 SQHﬁﬁmg“ttﬂeVﬁSn&BﬁaﬂPlérﬁéﬁﬁrﬁ is

configure y dat,a mwltable ng.rewit
nonvolatlﬁggngﬁgrégs&gh a4 ﬁlﬁomeEPréEéﬁthﬁqP a

%he 888895§tbksggsﬂnéxgzéon%rB@OQBQQ‘f' %%1datﬁﬁés%ored

|l e are defined according to th app i-on “or

| C credrdvapd ¢at anks Whibien kAt opth f
Further, in the nonSOIgPEIe nenéry ZE %g bu??e2 at the

specméyuﬂgcaﬁean@4§ta@éffeThgaﬁégﬁﬁgmtp@B?@a%4Qtored in
buffer area 24c and data storage area 24d are

pr ovidedRONh2320sbptéetoapegi tytbgpareacddacchutifiery to the
managenent area 24b, buffer area 24c and data storage
areaSQﬂ@léréahEﬂnryf theaiCrmaamby2used when the I C

card 2 is_operated.

For example, the nonvolatile memory 24 is
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 written 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 24D,
buffer area 24c and data storage area 24d are memory
areas mainly used when the IC card 2 is operated.

In the buffer specifying area 24a, information
indicating data which is required to 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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In the buffer specifying area 24a, information

i ndicating data which is required to be stored in the

25 data storage area 24d after the data is tenporarily

stored in the buffer area 24c. That is, it is checked

whet her or not data to be stored in the data storage

area 24d of the nonvolatile nenory 24 is required to

be tenporarily witten into-+the buffer area 24c and

then witten into the data storage area 24d by

referring to information stored in the buffer

speciefgengddr ed 24a. nbniplahe leuinkew ryaldgere e q@riead to be

24b, information indicating the range of a buffer

ar eatABRCLSEd lys writsead intheshgaba fife rweirebeR dicnteod then

the buffer area 24c, information indicating the range

of tHELB5ER L8C@r fhEeAatRnBborREchafrar 2AENRyeFederring to

area,24b. Further, data.,in 10 the range indicated b
formath i DU

g ] : y
the FRFBFRAFEGR SEPLEEN 1N fEePPRERAYERENE ISR 42

24b is initialized d). wh he data i itt

nto the (8 26 BPAGE Al ER SRACRETRAES @ CundriarTHg-on
; ' d t | :

ot P RNGA Bad0 " BnTERPor Fat PO CrBred T8 [ hged is

buf f gt cPBA2YERRBL aLEea géberEQSQUEB@B @Egab%%%eksa?%a 24c,

area in which data to be stored in a preset area o

the datarskerageialeadal4dyi shet eARgLAbK! ¥het ghed. iEhGritten
data storage area 24d is an area into which 20 data

is wintbehhbabeffen manegumrshtfl aegnt hebl.C ¢atrdher, data in

processing equi pnent 1. That is, when a data wite

commbhe ksngeceéndédatednbyhehkeCindbdmprdoassirdigten in the

equi pnent 1, data to be witten according to the wite
buffer management 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 is, 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 is a communication interface
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command is tenporarily witten into the buffer area
24c 25 and is then witten into a specified position
of the data storage area 24b. The interface 25 is a
conmuni cation interface 10 which comunicates with a
host unit such as the I1C card processing equipnent 1.
The interface 25 transmts or receives data wth
respect to the host unit via- alontact portion,
antenna or the like (not shown) 5 provided on the IC
card main body. Further, the IC card 2 is activated
(set Whach cemmopécatiles stiathe)n noart iuniits ssupplased s tit card
electric power fromthe host unit such as the IC card
procBserR§sSlequiegmapment Ror &vanpingenflaer e tir@Gnearid s
2 is 10 electrically connected to the I1C card _ .
procS§sFﬁ§el¥6§iHﬁéﬁtwit@iéeép@éﬁhé@ttﬁﬁp?ést ﬁ;{t via
comuni_cation syste that is, en the card is
conf Fgiredeby & E%ﬁghcta”Fﬁﬁéalércépﬁ,lﬂﬁ@ MGOG?ﬁ@oyn>
is agt] ei-yin oper.at i an. power supply
voltg%g¥gﬁggogérgsgogﬁc %59 %@lgi ﬁgﬁpfron]the Icacard
rocessin e 1w ont_act tion used .a
Che i nter fase 58, "Bt kel 2 then tha e et 258 ihto

el ectni epkk¥pcengeqtad Rﬁehhgtl@scéﬁgﬁﬁggﬁe%?kggelectric

equi pnment 1 via a non-contact type c nica .
SystpﬁWethﬁtohsth%hﬁﬁstzgnﬁhesh@hca%dt%e'igcgﬁﬁﬁgﬂ&%@essing

by a non-contact type IC card, the IC car IS
act i eatedmbytr écei ¥ongekanpoe, waties themrtheak@ cand
processi ng equi pnent 1 via an antenna and
comm@ihfehrioaléynceohesteti bn tbedI@scard processing
equipment 1 via a contact type communication system,
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
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the interface 25 and generating operation power supply

25 vol tage and operation clock signal based on the

radi o waves by use of a power supply portion (not

shown). Next, the processes of the I C card processing

equi pnrent 1 and I1C card 2 are schematically expl ai ned.

FIG 2 is a diagramtinme-sequentially show ng the
processes of the I C card proecesdiing-equi pnment 1 and IC
card 2. 5 First, the I C card processing equi pment 1
perforns the initialization process to activate the

| C caAdipmeandlsendt A€ kEroad aZe mtohematdmaliiycapd ained.
state. That is, when the interface section 14 of the

IC card preedsiing equiagrem tines sesmadtied Iy shwving the
interface 25 10 of the I1C card 2, the IC card

pr ocBESFRGSEGUPPERE TCsGpBK @4 Osewer ngusEvi pRsinttade and IC
and clogk S|gnal tothe 1Ccard 2. Wien the IC card
proceSS|ng “equipnent 1 and I1C card 2 are set into the

| t |C [ [ t
T suppl | o 2 Feaehes TGn s BHE e e Sehra AR O (i Corms
OtheEhQaBgltﬂgﬁﬁZBE§OhC§§@Egs% E%C§b¥§%a%er%%%tl %%?d 2

fromthe I C card processing equi

the apaetepregesscbased gnitheg ée%%hun%h%%'bler %‘E%'t\éed
fromthe I C card processing equi pnent 1. 20 We

reseThpto¢358whaﬁedhen1hherfa&étséb@m@h ua of the IC card
term nated, the I1C card 2 transmts an ATR signal to

t he pCDcasdlpgoeqsspmgnEqmlmnenbnﬁecfbe kS eakdinterface 25
processi ng equi pnent 1 which has received the ATR
si gnaf theni€hearc Eardhe pér Eerdsprocessing equipment 1
supplies power supply voltage 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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25 a preset process at the triggering tinme. Wen the
ICcard 2 is reset by the initialization process as
descri bed above, the I C card processing equi pnent 1 12
and IC card 2 are set into a state in which a command
can be transmtted/recei ved and the process can be
perfornmed based on the command. In this state, the
conmand process i s perforned-bylgse-of the IC card 5
processi ng equipnent 1 and IC card 2. That is, in the
conmmand process, the 1 C card processing equipnent 1
transnit §Ccommand data seftointexanpltetea igatvd iWhi € command
request and wite data) to the IC card 2. The IC card
2 whFeh hastrecsinitdetieecenwand abd dakappeckesneaa be
process for the command and wites the wite data

| nt oPERECBTPFePagrdacp4shevizonmend . pr doeshisf sweitei, nghe
the wite gata into the buffer area 24c in the

comBRUprecBESCESS éénﬁﬁéﬁ@émeﬁhéyleséapé Ehﬁréﬁs@ﬁﬁé

dat a %res onse data qd C t|ng t he processing

resuf Ogu R8¢ §98¢ Pﬁgt ingf agpnﬁa58ngletion of the
t t h b ff 24c t he _I d

br ocesal nerabutaredr 1ne frhfred Eektges mitchthagrd

t f '

whi B RacSpLha e ahRplen 11 PERCRRR Eb PORNERY 438 (eps

a speghhped, aaeaaeg &B%tgakéqu§59régé @E%@ezégtb§ to the IC
per f or med. As response data indicating conpletion of

the cardte.pronessci shedt hewhuthehasr eacd4¢edatfbatddmand
i ndi cating conpletion of a normal wite process can
data performs a process for the command and 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 equipment 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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25 be used. As will be described later, this is
because the process of witing data witten in the
buffer area 24c into the data storage area 24d is
conpleted only 13 wthin the IC card 2. That is, even
when the I C card processing equipnent 1 receives a

. status indicating conpletion of the normal wite

process fromthe I1C card 2 at fBe tinme of conpletion

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

operation can be maintained in the whole system In

t he Fcteandtpeod€ssing @qui fimernt ik, weiveln haen reeeiMedard
data (response data) indicating the processing result
suchP&8C&sSsi-agusIvaameati Ag resepiversi en s¢latl® imictiicag ing

(or a status indicating conpletion of the nornal

Wit 8016?28&%8? Pht §hEhEoBlele W rdft€a PZOSEBSOfr othgleC IC card

card,2, .t ocess .based_on .the respgnse data 1is
e aec RROEOME RS COTEAG CABOVE e bRmenAdegeessher Rt er

per f or med

15 p S f Lt ta into.the data storage.area,
2ad Treenaire %Fdhggf“g%pgﬁérané&“i ﬁaBa?’& MafoRRiRed in the
the phegcessybasgd on response data in the 1C card

processing equipnent 1. As a result, tine for a

process ofint EABSHCt EhRE/ HeeRkYisng dalk iBglwee C
20 card processing equipﬁent 1san3dtﬁglpc carg ggﬁ has

be redeteddi dagawhebsppheeedstalniathebtWagdsnet Beocessing
process of witing data into the data storage area

24d testhe $Qbard 2 EsapesfongedavhinbecbhplbCiear &f

processing equipnment 1 is performng a process based

on Writing (or a status indicating completion of 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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25 response data. Thus, tinme required for the IC card

2 to performa process of witing data into the data
storage area 24d can be reduced in a whol e process. -

14 Next, the processing procedure of the above

command process is explained in detail. FIGS. 3A and

3B are flowcharts for illustrating the processing
procedure of the command proees34 5-First, it is

assuned that the 1 C card processing equipnent 1
transmts command data (conmand) to the IC card 2 via

t he i nt er Nged ,sadtel errobs s(ssingp pSHedukern £ rdeeiab g

the command data fromthe | C card processing

equi FRERENE pPsPegssi Lp, expleioent ol degetilon 21 of the

10 IC car% 2 determ nes whet her the process of witing
dat a i nt o 'tIRE -datia 28CorByé tar €4 PiEdars sndw pdrlilostemting
or pat g%t% SlZé. In this ca%e, the data witing
process P& §SHr8EebS CGPMELt Phig th&t &OTREE RE OFRES -
storage ar 24d . based _on the co nd ta received |
in the prggggfﬁgqtlg%cfgﬁgmeﬁftﬁﬁqrgh e& r AATEY REPSae ing
abov kNin >eSS h .0 itin

P R e M S TR

(" YESarun2t bea shepignidleathe el 19eqlyl f
t he ICFcard 2a20 de%erniﬁgggmﬁg?E%Fgo%ing%%g%e%égzﬁanghen

dat areeeeivvhggthpr o6Rfancatake Pebhotred 1N cBatabikelessing
with the data witing process which is now perforned

Wi t hegespeentt d (shepdala)st ahageocateal24dctsbap2313). the
If it is determned in the above determ ning
IC card 2 determines whether the process of writing
data into the data storage area 24d is now performed or
not (step S12). 1In 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 is
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25 process that the parallel process cannot be

performed ("NO' in the step S13), the control section

21 of the I1Ccard 2 interrupts the data witing

process which is - 15 now perforned with respect to

the data storage area 24d (step S14). The data

writing process with respect to the data storage area

24d is a process of witing datd5> witten in the

buffer area 24c used as a nonvolatile 5 menory as wl|

be described later into the data storage area 24d.

Ther ebor periferied pridcdente spaloaditrenthe tdaea datoxrage area 24d
writing process can be tenporarily interrupted and
anotﬁégeﬁr§ééés canebelaftiar str igdmidopmed:e sisf wiitid datspect to
writing process which is now perfornmed 10 with

respéeg fatenetespgespseage 48 é8 2adpriosesisnodr mupttddhg data
t he conh ol Sec%gon 2% of the IC card 2 perforns a
recel' Vit geﬁréee SoPULEEE FERG AT data af RomvicH@tile
ICc ogcessi.n uipnent,. 1 via the . interface 25
(ste%ggig§.8%n%%%g ?gcgg CAgPSFodassr sy frbec Ghtpoistorage
sect | 2 ft rd 2.r [ t nmand dat
fron??%g %é@éarEﬁﬁkgféggrné“egﬁgpégﬁﬁe?% ?l%opﬁ@en%’ the

i nt eghasgeyw2dciVBe Vi e .dat fr

the 1C card prg?eggF%ggng?gn%%tt%gggﬁgqégﬁtﬁgferngted and

sect anotRéroprbbeskCeaar 8e? £l @BROLRANIFLYnERL Ches the 20
recei ved command data i nto the RAM 22. Wen the

recei vi ngIpr cbessaak wire tdogmprdcdatsa whiilcemitshe chCperformed
card processing equipnent 1 is conpleted, the contro
sectvohh21espetchetbCtbar daRar esbanys thea datiaiwriting
process which has been interrupted with
interrupted, the control section 21 of the IC card 2
performs a receiving process of receiving command
data from the IC card processing equipment 1 via
the interface 25 (step S15). In 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 2 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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25 respect to the data storage area 24d (step S16).

Wien the data witing process is conpleted, the

control section 21 of the IC card 2 proceeds the

process to 16 the step S18 and perforns a command
process based on the command data received in the

step S15 (step S18). If it is determned in the above
determining process that the data witing process

with respect to 5 the data storage area 24d i s not

bein% performed ("NO'" in the step S12) or if it is

det eEREnédePn StLie aablope r fdeter @i mompapido e ddmbadiel on
paral | el process (the parallel process of the data
witthE pPBeess date rreeigsdaist thagstapes1®4d sarp S18) .
the command data receiving 10 process) can be

per f or med 1" YESL S fefremdfies $m3)the @ vsomatsirmining
sectjon 21 of the |C card 2 perforns a receiving

proc ggcg?srggsnghS g@ﬁﬁaﬁal&épé PrEfCEIfe WEEh dgspect to
proc [ qui 1l via.the.interface 25 (step e
Sl7)$ﬁ§nagﬁg ?ggggg%narS?ogégsfstﬁgtc ﬁﬂpglpgééPFﬁﬁdZﬂ NO
15 oft I r receiyes,.c data fromthe | _
cardinppggeggggggé%big%e%¥ itv?a EgefﬁngFa&Q %g? 2Bove

Wiendeteerining sospBsd daka th C
processi ng quignent 1, the co%??%?g%gg?ig%gffsgf(Fﬁg

| C coadaPleleppotass| yrfehehastbh@rieeayvedocBBAd Lo the
data into the 20 RAM 22. Wen the data witing

proc@asai steoapeededai p4tihendstrp SdhmahdwlgRat Receiving

recei ving process of command data fromthe IC card

pr ocREREHYS bqudprieat parfermedpl BYEH”i hn the step S13,),

the control section 21 of the I1C card 2
the control section 21 of the IC card 2 performs a
receiving process of receiving command data from the IC
card processing equipment 1 via the interface 25 (step
S17). In 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 is 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 déta

(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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25 perforns a conmand process based on the command

data (step S18). The control section 21 of the IC

card 2 determ nes whether or not data to be witten

into the - 17 data storage area 24d of the

nonvol atile nmenory 24 is present based on the

processing result of the comnmand process (step S19).

If it is determined in the abové7determ ning 5 process
that data to be witten into the data storage area

24d is present ("YES'" in the step S19), the contro

sect feha2stofragheak€acand 2fdeher monesluhdtlbememorynd is
it is necessary to wite the data via the buffer area
24c BESEANENLASRE PE AheaprsbPceleidat aepantaddr ébs tOmmand
indicating the wite position in the data storage
area?roﬁﬁgsiﬁFB?Ha?ﬂ%h-indicating a specified area and
stored in_the buffer specifying area 24a (step S20).

In the bu?Fe?%sﬁéch§Fﬁ 1B3F al@4§%edépgvﬁhﬁ€ﬁeF§lnlng

[ N tor in.t ff
15 296 5550%: RERE W RER RO K EW?%Egaé?éﬂ?f‘?o?ﬁaegéfé‘;%%agage
. nd_t hieh wrt tfen i Hfo ehe a®
aroa) Th Zhe B8 B SrorSgs it ddandnsPepastPR T hbe”

dat acshoragesakedor4d; MErEQHSIgaEQrHtQnﬁe@%?mghggeghether
in preset areas. 20 Data to be stored in the data

st oragenat eat 246 neestahpg €dat arvpechnprgxent sikhenkCourrer
card frombeing correctly operated when correct data

is noteawr2{tepabyd an erwoiteadsed by dhscappectikh@nagfiress

the power supply or the like during the data witing

prOC@@@icgnthgdgha ¥site position in the data storage area)
and information indicating a specified area and stored
in the buffer specifying area 24a (step S$520).

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 is
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 correct data is not written by
an error caused by disconnection of the power supply or
the like during the data writing process. Such data is
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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25 tenporarily witten into the buffer area 24c and
then witten into the data storage area 24d. As a
result, even when an error occurs during the data
witing 18 process, data to be witten into the data
storage area 24d can be restored to correct data by
use of data stored in the buffer area 24c. Therefore,
in the buffer specifying area 248, 5 data to be
witten into the data storage area 24d via the buffer
area 24c is stored as information (address

i nf oPiarEss) idadiecd g ariatea iimtiche Hdatdmtst GtROIge area
area. If it is determned in the above determ ning 10
procé4d €Rat bgatgsitoresqior e¢ riredie degmpdnanidey of data
vvritt%n into the buffer area 24c ("YES" in the step
S20) STPRET dBnthsl Peédeirorree @fcthe 1C card 2

per f or ms @ dat% MW|t|n%:e{gfess of witing the data

into the BOFFE’ OT&red™ 51 g 2 PP Ao theé iRat & 42/

o ea 392 O BB L AN TRES BB FB " serran e B ion el via

| cend Bustares bal ouintion.obad o LG A AR (aareas

ot he Gata Storag aren Bddorn 20 ah ch e dard rEle

to beramitten or the |ike as buffer managenent

information into the buffer managenent area 24b (step

S22). In fhistcasedenkeninkd dat &hwr iabiov® RIRRRHS iHO

the buffer area 24c is conpleted, the control section
process that data is required to be temporarily written
into the buffer area 24c (“YES” in the 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 S22).

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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25 21 of the ICcard 2 transmts a status indicating
conpletion of the witing process into the buffer area
24c and data (response data) obtained by the conmand -
19 process as the processing result to the I1C card
processing equipnent 1 via the interface 25 (step
S23). Further, if it is determned in the above
determi ning process that data td®Sbe-written into the 5
data storage area 24d is not required to be
tenporarily witten into the buffer area 24c ("NO' in
t he ptrepesS2@f, thkapriosesisfinigt riesudet eomthed Ithaia riche
data can be directly witten into the data storage
ar eaPZagesptRouequipmentg 1t Néadahe iinte rtflaeeb@ff dstep S23) .
area 24c, the control 10 section 21 of the IC card 2
perf orms &udibsrtw iithi Ag isr 6’@§§§m<}fneéﬁ déctthe kavieng
nto a Erese he data storage area

24d 33%85“‘%5&519 ACCRPS Egéé d«ﬂﬁéntph@epwaéé§§noflnto the

d [ t 0 the dat t
s consheronr Phe=20s 24 Pai "eacEroRISE R0 R 1 .temporarlly
Cardwgl£E@HSQhE§ @h%tghg§ekngE%gtbQ% éhﬁomeSU| Pa)step

execution of the comman at a sSponseé “da
obt agpeg, bynkhe;gommandp;QCcass e rAS nkhe tRLE ?ﬁ%’@gtﬁ can be

result to the IC card processi ng eqU|pnent

i ntediacet2) (8teped23hto2@nkf dhtai srdekgenaned tzh@t without
data to be witten into the data storage area 24d is

no nerétpnegsehe Hythhéntoothandupreeeaseh” B@:c,i Rhtheontrol
step S19), the control section 21 of the IC card 2
trangaftson 8lav@sthadicatang £hperésuht af daxacwutiianing
of the command and
process of directly writing the data into a 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 ¢ompleted, 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 $23).

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 S19), 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 $23).
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25 data (response data) obtained by the command
process as the processing result to the I1C card
processing equipnment 1 via the interface 25 (step
S23). - 20 Wth respect to the IC card 2 which _
perfornms the above operation, the I C card processing
equi prent 1 receives the processing result for the
conmmand from the IC card 2 via2bhe-interface section
14 (step S25). 5 Wen the processing result (response
data) for the command fromthe 1C card 2 is received,
the contr@ithsestspertlt ofttchdd Caar @ pHcEs Y Forms the
equi pnent 1 perforns various processes based on
r espeho¥edaparas ionhe threod€ssiang eyt sfiory tegipment 1
command fromthe IC card 10 2 (step S26). Wen
tranSRFELVR§ the processiing reswlt (Eogspoeseomfara) from
for EEe ggnnan , .the control section 21 of the |IC
SddtefAFfesd

card < Whét hEF oPTREEAdE &ofitiionent 4 risd rhé25) -
on | e R e P R R B inans (i od T TH P See foksY) Lot e

' ] ' b det ini rocess that
I e S T e g o R

cont 8kt 886t 19N,21+ QL &Eechgdcgggfésgﬁﬁfo% i%m%%%cggs

of witing data stored in the I area crinto

a prgsetoangavatibhe gabaesbekagasatedn24d WGl Bt as
normal storage area based on information stored in

t he bouéfprooasagegeptsaleard4brhst epnpd8y. ribat the IC card
when data to be witten into the data storage area
24d ?s(stepe82bh.the buffer area 24c, the

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 is
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 pérforms a process
of writing data stored in the buffer area 24c into
a preset area of the data storage area 24d which is
a normal storage area based on information stored in
the buffer management area 24Db (step $528).

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



25 control section 21 of the IC card 2 transmts a
status indicating conpletion of the witing process
into the buffer area 24c and data obtained by the
command - 21 process as the processing result to the
I C card processing equipnment 1 and then perforns a
wite process of witing data which has been witten
in the buffer area 24c into-thaldata storage area 24d
5 (step S28). Further, when the process of witing
data which has been witten in the buffer area 24c

i nt oprheedat as sther agecaseanz4deissiltornpl dethed, IG hard
control section 21 of the ICcard 2 initializes

(er aBESyeBafREr cABARGEENE 20di fhermpeirdv river & he idat a
stored in the buffer nmanagenent area 24b (step S29).
AccoPdPR§SEoCtheTabeore Sﬁééey§10hh@aﬁcb@§mdWthten in

tran onse data in |ca conmpl etion of the
nngﬁ% %PgssgsaFSa dc én QrE rg€§§s§ﬁ§ﬁéﬁﬁ GsR 2fd

15 mh E %h ocess of witing data into the buffer

ar ea g onpleted Further, the IC card 2 wites

data whi @Urlaﬁérbe%ﬂewr Ltﬁ'mtee%fggeggt ekafwfrq. 1%r e%agtdéc which

into the data storage area rrthel

pr ocessi peeRAWLRERBH lnhEEep%hkeégegr@ap@qee§%tf0&he data
response data 20 and before it receives a next

commaidradé areesbhl, ia poREEsScBASedcORMESRANSR dald 21
fromthe ICcard 2 in the IC card processing

equi phenbelli@ndaadpkocessiafl izesi t(engsdal abuftfert kknagement
data storage area 24d in the IC card 2 can be
per f brfeamahipar &bkethandathesbtperdt iionthe buffer

management area 24b (step S29).

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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25 speed of the process for the command can be

enhanced and the process can be efficiently perforned
in a whole system 22 The processing tinme of the
process based on the processing result for the

conmand of the IC card in the IC card processing

equi pnent becones | onger in conparison with that of
the data witing process inte 522he-nonvol atil e nenory
inthe ICcard in many cases. For exanple, if the
processing time for the process of the IC card

pr ocessi nFhequirpoests ihgr tiespofsehdata dfadeem Hidwed Gn the
card is longer than the processing tine for the data
wri t PRECPF6EBSs reptdtt Herdahe stomagd arfedhien ICheart) in
IC card time required for the data witing process

i nt otPRe [HaFarst BF&@@S&#@S EAULRBENE bgE@MEsn lpager in

duced as.the in of the whol e system
;ﬁUSCOWHaFﬁgoﬁrQ§gﬁtt ﬁEgBanﬁF defe &5&51%€|PFH§GSS into

Dr 95eA8 hBhOotaE I8 AALRLAIR 2heR 1A herGy tdes.

2 15 FOCESS I n

equ'?H?”Exémp@Ee E?rﬁﬂ%nﬁgob@sgﬁﬁggk§he 234 tE%S%E%bess of

the processihg 'ti rocess can

reduggd o EE@d“@Qb@eS§X§be€hEQBRbg9rQGrbXeSQ%REQ gakd from

2 and the I C card processing ‘equi pnent

commang pcoegss €anlbage20t8hhi €henbrycreERAG™Ame for the
Next, the operation perforned when the IC card 2 is

aCtldat&dwr$t$NgIprbedssASndeSthbbGétab@VGra@Eeak@a in the

card 2 is activated by receiving the power supply

vol t &gectrdm aimestregnited for the data writing process
into the data storage 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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25 such as the I C card processing equi pnent 1.

Therefore, when the power supply is cut off or
interrupted during the command process as expl ai ned

with reference to 23 FIGS. 3A and 3B, that is, when
supply of the power supply voltage fromthe IC card
processing equipnent 1 is interrupted during the

process, the state of data by 2Be eommand process now
executed can be set to various 5 states in the

nonvol atile menory 24 of the 1C card 2. For exanple,
whenFLG8. pohernduppl y theti nser whphed upipd va oft athee ippwer
which the wite process into the buffer area 24c is

not §eprépnppétede grsmatbei ACwhiackH davgessbira meiipment 1
after the command process is stored in neither 10 the
buf f &% aRE8TPUBTREr dHKéNGathesPEPE§E Sar Eh24F dite ofetdata by
inthe ICcard 2. Further, when the witing process

i nt ot PReCBUPRBA BFR5S58c1PY EERFIIELED CaRd PEnS Stk iViRgrLous
i nt t dat 24d i
A IR S SRR R A TN T SR TR S
d i t i h ff 24c¢
F o FE e RalB 8, U Ry B! SuchlioP 21 Mk ruores

set if hhgchEeCandyBichntARARLitQ 60REeWst Bnto the buffer
interruption of the power supply during the comand

processa a4presesstf gett hempledatia st atatef ibhehich data
nonvol atile menory 24 is perfornmed in the IC card 2

whenobtaigedctifvaredhét cogganddprobexts, ist 3& ople@Cdss neither

perfornmed when the IC card 2 is activated is

expl ehaeduf Fe 6 adehs24cf howchaet dhor isitbusgeatimeg Hel is
set in the IC card 2. Further, when the writing
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 is 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 ordér 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 is 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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25 processing procedure when the ICcard 2 is

activated. That is, when the I C card processing

equi pnent 1 and the IC card 2 are connected to each

other via - 24 the interfaces thereof, the

initialization process described above is perforned

(step S31). The IC card 2 is activated (triggered) by

the initialization process. -The4control section 21 of

the thus activated IC card 2 5 first reads out buffer
managenent information stored in the buffer
managerenhtaréacz24b thetrep$32he Thusialtilze tdemt Hocess
section 21 of the IC card 2 determ nes whether or not

a bufiterrabed whiovk iis pewfuseed dstppesait) .acdbredilty card 2
to whether or not buffer managenent 10 information is

st or é8 RRtENEtBdf (6 igasageie éh@aizAbiaaéﬂ@¢i8®3process
In the above determ ni ng _process, or not data

whi ch"Ps CRBELEImEPErdry ﬁﬂlPﬁeﬁh@nFBuﬁhéCthPée§téﬁa§@rd 2

ar ea _.24d |s resen buffer area 2

det ef At R&AT 8 88r8|% bygf?ﬁemﬁpéggﬁggtoﬁf%ﬁ§@ﬁ5é9ﬁ sfpred
buf f

o o, et Lo, . b BTt T,
deteEHb”@Bh@?olp§%9%§§F ? Egh%hguﬁﬁe%a§5e§ %%é@ﬂ$ﬁ%s

is now used IS presen In the step S

cont yRktEEEt beNndt 30pakrthehEacand R B%rkghn%s%@els
process of witing data stored in the buffer area 24c

i nt oprheedat acsbenagg tar @ae24drbasedodn huirker management
managenent information stored in the buffer
managefrennaaien 24bststed $84frheThaf fiex, mhheagemenrtolarea 24b
section 21 of the I1C card 2
(step S33). In the above determining process, whether
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 $33), 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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25 determ nes the range (area) of data witten in the
buffer area 24c based on buffer managenent infornmation
stored in the buffer nmanagenent area 24b. |If the range
25 (area) of data witten in the buffer area 24c is
determ ned in the above determ ning process, the
control section 21 of the IC card 2 perforns a process
of witing data witten in the above range into 5 a
speci fied area of the data storage area 24d. \Wen the
process of witing data witten in the buffer area
24c (areat hefsgetif wedtarealiof thkebddtfar streragdcarnesa
24d is conpleted, the control section 21 of the IC
car ddoteaningfi esther abeyyp créEchuLnénI10rREsEGe Mihe
informati on of the buffer managenent area 24b (step
S35)CORmErgly 88GEEont Ké PE EBRJLS Fardef PRALQIASs@aP&oOcess

whi.ch , I d b formed
(st et S35} ELABCOREFNE L6 e 10608 BPOTESS S ifer e
Ly_ls._i t [ tate | i ch
ot ot 8955 FRBUY bR BECEHOUE 804768 ae% HO4°
Preced'ngWhEXCEﬁ (FQBC%éQWB%ewrWQ%% t%%tEOW%“t%%&gﬁk the
IS I1nterrupte gu ing the witing grocess of'mwl I ng

dat apukBethgrbif ek anea 24e Lpkeifrheqdataasberage data
area 24d), 20 the ICcard 2 can wite data witten in

the bubtege area 24e isteoapnetedl, aneacohttbe @aldion 21
storage area 24d when it is reactivated. As a result,

nextofintdhesliCceeddng catmandipesceéssesecanthe buffer

performed in the ICcard 2 in a state in which data

cause@nggenppt information of the buffer management area
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 S36).

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
area 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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25 preceding command process is witten in the data
storage area 24d. \Wen the power supply is interrupted

in astate - 26 in which normal data is not witten

in the buffer area 24c in a preceding cycle (for

exanpl e, when the power supply is interrupted during

the witing process into the buffer area 24c), the IC
card 2 can performnext 5 and sBéceedi ng conmmand
processes in a state in which the precedi ng conmand
process is not perforned (in a state in which data

causeéd Biithenpreeéddagacdsmand wprhacess ins thet buffer area
witten). Therefore, by perform ng the above process,

t he Eé€ccandazpecancBénpr eyedeed Lbropxadprbei nyhepertateegpower
in a state in which incorrect data is witten in the

dat aS4¥PBt¥géSat BheP Pt REX Huringasbewndiilingaprecess into

occu [ e data iting process into the data
storgég nggeE4arF§ §%§bva%ﬁ§diclgaﬁgr2e£§ﬁpP@FﬂHﬁ&1W§Xt
occurs during the cess of ,witi

dat, .
o~ e S aSatBhagintins BRBSSSERE Al &' pe%ee d which
the pH£f§5e958?§8480mIQ§§5 QEEeSFMQEnnb@tﬁ%%#%Eh%% QEn

t he power supp oCcCurs in he“dat’a I'ng

prOC§S§tBBE0iBh@hgéBad§EQré%ﬁs@ﬁe%gégh%g%ge%%HQ%b A thand

stored in the buffer area 24c can itten |nto
RIFAIABGg the

the gabaestoragroar paizddnby thecreperati ey §§
wth reference to FIG 4 in the IC card 2. wever ,

whenabovaabrdatascanhet Ibecardt teaandue bechedtee Feem
of a faulty operation of the nenory
being operated in a state in which incorrect data is
written in the data storage area 24d.

Next, a case wherein an error occurs in the data
writing process into the data storage area 24d is
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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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 although the I1C card

processing 27 equi pnent 1 receives notification

i ndi cating conpletion of the command process. In the

above case, the control section 21 of the IC card 2

perfornms an error process for aR7error 5 occurring in

the data witing process into the data storage area

24d. As the error process in the above case, for

exanpheipmeet! C cace iZesayotifdcmttibe li€ddaeting completion

processing equipnent 1 that a wite error occurs when

r eceP¥i ijcacrarendopweresgenerated fromthe 1C card 10

processi ng equi pnent 1 after the error has occurred in

the witi g’l ﬁh@cé@@%%@@%e thst §°§1tt6r°&gée§rté§n2@d qfy the
[ ase card 2 infornms the 1C c

this § g 2
pr oc&SsFAY qa.eﬁr‘isﬁfnslaaf ea&ear Pér?&@séf ftoﬁe afr BEgor
o bR URE" 1 PRELOLTR L 13005 BLBZERS 28t hg gas

process n error OCCUTTIn

mw'tgtBEgeéséreés2§d reﬁglkhetg%ro§8%95 %gspggc%%% L ¥ove

occurrencé of a wite error can bé orne

| C carde?. £6% EREMBNEOr tREOGESSAhar 20863 Whirkbl-eNthBt @c carg
the data storage area 24d, an area on the buffer area

24c pEGCEBsmthbqhhgméﬁtall%hﬁkibtﬁﬁiﬁéneg%ogs%@c@%s when
the normal data storage area 24d. In this case, data

to beeweivtiepg Bnthextheodatadstenagetadedr2ddthe IC card
witten in a normal state in the buffer area 24c.
Therefofessihg enCipaedt2 Inedickireshientorovat has weictlrred in
defines the buffer
the writing process into the data storage area 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 in
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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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 nornmal data storage area
24d. According to 28 the above process, the I1C card 2
can be restored from a state in which a wite error
occurs even if a physical problemoccurs in the data
storage area 24d. As described above, the I C card of

this enbodinment 5 includes the rewitable

nonvol atil e nenory having the data storage area which

st or ebedabavangrbhesbyf tee aceaardhi2ckahemporastdored from
stores data to be witten into the data storage area,

t he e@offahAkRCcARI WHirht er adeewetmorr espacts everhdf a
external equi pnent and the control 10 section. The

cont PBYS§€dli BROR-PResCaara LAt §hehdatbubteragicea naver4d.
t he data éé ittepn into the data_ storage area. \Wen

the proce SGF-PPAg 2828 /i M6 Ih&awst Pdr tylen qmpodiment
| d, th t l ti t dat

S L RSB oRBP ot PBR 67 DLRe 0B VRAPES Lt BEBCSY: RAd Rl The

buf f h tere [ ) h

5 5k BB B, GOV WA v o

the &HD&EO£e§§SEEQElgeEE8EE§ HAea EEOBES%aQEt@%iHBQ% the

data witten in the buffer area Into the data storage

areadad dhosagbherprpcess ebmmihticAgidat Anweirdtber Wlth
the buffer area into the data storage area can be

per f pespect beb ot beacrerknadnmegudpinenteaedyvedef comttdaa

external equi pnent (during the conmand reception

wai t $@gt semt e) The Asontredubectibe pratessdatawintionghe

data into the data
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 storage area can be perforned after response data

is output to the external equipnment and a period of

time fromthe tine when the conmand is received from

the 29 external equipnent until the IC card outputs
response data (tine required for the conmand process)
can be reduced. Further, when receiving another

command fromthe 5 external-eq2Ppnent during the

process of witing data into the data storage area,

the IC card interrupts the data witing process into

t he datarsbdrageipmear upedflotie TBecrnedeptipntpr @egp®nse
for a command fromthe external equi prment and then
restdats thémdaraquiiredngorOtpeocessandt prokesdat &an be
storage area. The I1C card perforns the process for

the F8€BF9ed command after the restarted process of
witing data into the data storage area is ended. As

a result,FB%EheﬁheﬁhﬁnnéﬁFe&Uﬁﬁﬁnénp§h§6p§PW@énd1§r°m the
durin h ata witing.process,into the data storage
area?gF%ES?g SQPaPQSHQnSEﬁ&PEy%BSrPSPﬁ??ﬁeo aW5l%1“% data
witings PhOcESFal BLB,LHE d3La SLALage 8LeR ANdeihEscs
conman reception procéss and'time requrred for B

process §8fa %P@t?ﬁﬂnﬁggcggg_?ﬁtBegH%egaggos%%E%gﬁrFgea,

inthe IC card, information indicating at a

requpeedot@sbehterporgtiby wrbbkes rbRta themAHES @hom the
area anong data to be witten into the data storage

ar eacksepneVi egsliymsher eddi Bhtherebubtes specdbybngriting
area. Wien witing data into the
process into the data storage area. The IC card
performs the process for the received command after the
restarted process of writing data into the data storage
area 1is 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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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 1is determ ned necessary to be

witten into the buffer area into the data storage

area via the buffer area. FurtBér,-the I1C card wites
data which is determ ned 5 unnecessary to be witten

into the buffer area directly into the data storage

ar eaawethadst reguigetherbubfter TaredC Haus, wirhe dsCdearad which
can suppress an anount of data which is necessary to

be wiBt defeirntoethacsgiber yatea b:0 wird triiemi runpo Asiea buffer

result, the IC card can reduce the processing tine in
conpaFﬁéoﬁnﬁPtﬁh& case wheraps area gfadabe bsffer area.

te rar red in the buffer area and. the process
for EHECBatmardecan ba%6r retem iy “PetFirheds dgsecnined

he I C buf.f
] ﬁ%?ﬁ; cbiSeEY S8 Revhititana Bzgn”%ze:%e%% e directly
buf f at a ora
DU o8t o0 e oLl L O 6 2 05

t he Butfer managenent |nfornat|on after the process 20
of witing the data into the data storage area i s

conpl et edThAs, athesulct calrle chs G &R aRsSUWR Bt 4 Nata
the nonvolatile nenory even if the I1C card is set

i ntowhheh imantceesatgt eodve WeiikRker iupbi @hcobultier area
power supply
to minimum. As a result, the IC card can reduce the
processing time in comparison with a case wherein all
of data is 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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storage 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 whet her

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 detéin red in the above
determining process that data to be witten into the

data storage area is present, the IC card perforns

t he dapsewtirpinnghpr dcessiivet ctihlte, datka ISt amage rarfears to
based on the buffer nmanagenent information. 10 Thus,
whenthRebPEfear arps a6t Aeassdinet whakhari ve ngdat alata to be
whi ch has been witten in the buffer area and is to

be WFLEERPI APREOt RBCd8R43s B6PEGECaPER3 S0 PLIRS eidt Hased on

stora gﬁare b the I C card can ensure data

to be GPFREEROTAiD FRE BHLACS: BRAGECHFESE &RG2 1517 Lt is
ff h the I C

A SPEBEYnBE L LR et o blRg RrfReRsadiney data

OCCUEotBetQ9§€t§K'Eh§g kﬁetggtgrgto¥ggreflgg ég E%esent,

invention in its broader aspects is n

the specitfi eadet Eé!r%o@ﬂg EgRr aseat a,trw%n%rrg%ic@%@t Imdd the
shown and descri bed herein. Accordingly, rious

nodi §atat sposagayabeanbdecwi bRodhedep@ibirngahhoRikhe
spirit or scope of the general inventive concept as

def i heflobyathenappended cl ai ns and their equival ents.

32 Thus, when the IC card is activated, it can write
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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WHAT IS CLAIMED IS: 1. A nobile electronic equi pnent
conprising: a communicating. section which perforns
communi cation with respect to an external equipnent, 5
a data storage nmenory which stores data, a buffer
menory in which data to be stored into the data
storage nenory is tenporarily witten, and a contro
section which transmts respensé2data indicating
conpletion of a data witing process to the 10

ext ernal equi pnent based on conpletion of the witing
process of writing dataHgl cIs iGLARED VES: from t he
external equi pnent via the conmuni cating section and
is to be lst ofedidbi ltehes ldattar sstior asgypl imeveoTty damtpor itdieng :
buffer menmory and then witing data which has been
Wi tten | R PO INHtfiag marrien mbhd atheoatdfiermst or age
nMeno . .The .nobi |l e el ectroni ¢ equi prent according
to EPchalt&PPhé’rltébr?&rslpﬁi%té’ PO G¥E edovtlaiesivigpment,

t he cormu section, data stqrage rrermry,
buf f er ﬁ% EEE BIEMOdt MBS ?’aﬁg:

havi ng th Qf‘%‘%dﬁ‘r{ 5 % d%a.{c'?uera%]t% t?bl b-lé\rl]ﬁset:ggr% % nto

el ectroni c equi pmen ai m

t he @ﬁ%adﬁEQrgg%rg%@D%£m0§ya %ak% ﬁ%&%&%ﬂ% 8% ten, and

provided on a nonvolatile menmory i data is

rewrittenabyohite QORI veathith anddhe dufllbdrse data
menory is a buffer area provided on the nonvol at| e

menoiypdiéatThe wobilletebacbroni elagquivRi®ihgage@isRd to the

‘e feigernal equipment based on completion of the writing
process of writing data which is received from the
external equipment via the communicating section and is
to be stored in the data storage memory into the buffer
memory and then writing data which has been written in
the buffer memory into the data storage memory.

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, wherein the control section interrupts a data
writing process into the data storage nenory when data

is received fromthe external equipnent via the

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

conpl etion of reception of data3fremthe externa

equi pnent via the comrunicating section in a state in
which the data witing process into the data storage
menoeyais 10 wheeeduoptéd. cbntThe mehitliencliedtsrenipts a data
equi pnent according to claim4, wherein the contro

sect VontpREf BrAscasSpiotesshef detdatsdoregel wethoriya wiees data
communi cating section after the restarted data
wititRgtBreeEsd faPH the eatarrslseduagaeminyiy tdhe
conpleted. ,6. The nobil e el e¢ctroni c equi pnent , .
accof A YRt 62t ¢Ngi AFEL1P0r PRerSc8RpA disnged sufirdtten into
specj{fyi mrenpr in_which infarmation indicatjn L
datakﬁéqggF%dg?8¥6ge fritten PR orFﬁ§a65§f§Pen§ﬁ5%ywrltlng
anmon t r 0.l ata_storage nenory., .

o oTaaate W farg Fhen 8l B e FRhR T AR R e o

whet Ber racePr968SS £Ofat §MPORAN khY @&Eg&ﬁgldghﬂigﬂfpt via

received fromthe external equipnent into the er

Menotyei SonRdHi £8dinhasedt98ni AHOEMBELER $HOKBd chn thRe qata
buffer specifying 25 nenory, and directly wites data

whi chirisidet protasd inpoechesdbyat etbeavwel ke riyntie
the buffer nmenory in the above determ ning process
i nt olnherdaphedt orage nenory. 34

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 is 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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7. The nobile electronic equi pnment according to claim

1, further conprising a buffer managenent nenory

whi ch stores managenent information for data witten

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 stor24 in the buffer

managenent nenory when the nobile electronic

equi pnent is triggered, and wites data 10 witten in

t he buff ef.nefbeymobt.det ké edatranstoraye pmeRNDRY ddasdcthg to
on the managenent information stored in the buffer
manageaent 1 refvryhabeaonprisidet er bufiédri maneemabtveemory
deternm ning process that data to be stored in the .
dat a¥Bt 6P agECHBROMGNAgEBEBEARIPAMBRECBUEPSr dats wWritten in
menory. 8. Ehe nobi | e el ectroni c equi pment according

to c{%?n?9f fhe&PA*¥he control section initializes
managenent . i nf or

ion in the buffer nanagenent y
in respon¥BSF§ifo FefPBﬁr8E 5e&&ﬁgnwFFF§%Bﬂ8€§sg%gg%er
i nt ta.s 1 d t
100 ok L05808 TTL, LAERE,00, 418 FRAOUTY pecoane
9. Aigoph&ObuReLhOdeRE 3 HQQéBeoﬁlﬁghégghgntengegﬁgkion
conprising: receiving data from an extérnal equi pnent,
25 wtdreg datanhéobherstongfabBmandahamst9r a8nMBRRN Yobile

into a buffer nenory based on data received fromthe
ext eehattegnipnegtiip@dnt is triggered, and writes 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.
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
equipment comprising:
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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transm tting response data indicating conpletion of a
data witing process to the external equi pnent based
on conpletion of the witing process of witing data
into the buffer nenory, and 5 witing data witten in
the buffer nenory into the data storage nenory after
the response data is transmtted to the externa

equi pnent. 10. The control nethdd8 of the nobile

el ectronic equi pnment according to claim9, further
conprising 10 interrupting the data witing process
into the dabasmstariage respongewan addtrallicatrieceiatbletion
fromthe external equipnent during the data witing
processaj Aadat heigana pspoeage toetbey exdrdneds eautipmgnt
the data witing process into the data storage nmenory
af t eP2FBEeBPi 6RMBLS8aPR 5 LhEnWERE 188t Bresle seéq@ifpmaiting
is c Ieteg ig a Etg%e in which the data witing
procgg i hE5°t hBSdRPETEroPERRT YneRBFy is i nterrupt ed.
11. The contrcrol t hod of. . the nobile el ronic .
equipnentggéggpgrﬁﬁtﬁowfﬁgﬁﬁpldp F@Ft%@&%%Ghﬁﬁmﬂﬁ%;lnto
20 penlonlt 005R0RLECRSE, datd, ! enel ved Lram the, 5
ext ernal equi pnent “after e“réstarted dafa Wi T ng
2;00€§§néﬁlgtéaetgaEﬁeSEQEQQSaﬂEEHPXph%n%Q”pleted'

The control method of the nobile electronic

equi pnent 1accordiengoh@rehan@tdodf Wit hele GRMANISINGct2Dnic
determ ni ng whet her data received fromthe externa

equi paenpmestr equoradntotbectatpooar iy tweirt tempirikang

the buffer nenory based on information indicating data

36 interrupting the data writing process into the data
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 method 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



which is required to be witten into the buffer nenory
anong 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

determ ning process into the data storage nenory. 13.

The control nethod of the nobil&6electronic equi pnent
according to claim9, further conprising determning

whet her data to be stored in the data 10 storage

menowlyicls psesegtiradthe baf heitpenoiytbased dOffer memory
managenent information for data witten in the buffer
menodyoapddataredich asbafberdnmanagebeiifemespeyiviyeng

the nobile electronic equipnment is triggered, and

wri tTeeaat andr L6t BA PR eherpdf far thendayai aterege memory,
dat a %%5 storage nenory based on the nanagenent

i nf of t?bﬁecggﬁrgathHthaeaf#@Feﬁﬁhaaénéﬁpeﬁéﬁﬁﬁyy to be
when it e above, de '

, q . 0 th . o

proc%%%t%%%tlggsggkgggBt?gfowgﬂofﬁ ﬁﬂeggépégéggrgggermlnlng
i t. i . 20 14. The

concr L S EAE T cble bR PLOLRGET FERPEY - cqui prrent

according; 80 C@Hé”&é%trgﬂr%QEanpgﬁrkﬁbnﬁobil electronic

initializing managenent Information in the buffer

NMBnagenBithe FENBDEYo LA HESPENECatA §OMRLietheR ebmdrising
process of witing data into the data storage nenory

25 basesrointhe whatgerenttantorpet seBretoigadthe HAGa

buf f er managenent nenory.
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.



