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TI TLE OF THE | NVENTI ON COVMUNI CATI ON SYSTEM

TRANSM TTER AND RECEI VER BACKGROUND OF THE | NVENTI ON
One enbodi nent of the invention relates to a 5
comuni cation system a transmtter and a-receiver

whi ch provide interactive comunications via a

communi cation oath. In recent years, as an ICMMﬁ l

be nounted on an |C card attain$ hirgh perfor mm"mmmmmw
IC card (portable 10 electronic device) capable efkoisos
executing a plurality of applications has been nade
practicabl e. Such an IMTITIgarQ E3ECRNeENEANDUS ki nds

of processing by obtaining a power supply froma

dedi cEe"EEUN @Nw$¥%ﬁEM(eT%%N$%ETEE%r%%%S%E¢@ﬂVER
termnal). 15 When the I C card and reader/witer

comuni cates with BRERCBYHEP, O& EBAMUNVENEIGN path is

est abl i she

ortabl e_electronic device is

connect ed ¥° o%%g%gﬂme%? thetkenhiilteat PR phthes abd 2

the e
t he

% ron|c roceSS|ng tern1na| I S connected to.
0

S l'tlh":’eSF 2ot A t BERATHLEC ST RA 7 rEReT YRr

and 1oeely a0l Al v dala- betueen, e, poriapl e, .. .

el ectronic V|ce and

ronlc proceSS|ng

term fahmbyi s ishing-1@ state (a high Ievel) in which
a large current is applied to the conmunication path

and a StatEn(ﬂe&@Mt'ﬁé&f% |QSZ§nW@tCBh98 EYrbEMohSted on an

applied thereto int

e connectlon state nentioned

abovelCi sad set oses | i gpnpe Pabrm&WPéN. an KKKAtard (portable
Publ i cati.on No. 11-68720.

electronic device) capable of executing a plurality of
applications has been made practicable. Such an IC
card executes various kinds of processing by obtaining
a power supply from a dedicated reader/writer
(electronic processing terminal).

When the IC card and reader/writer communicates
with each other, a communication path is established.
The portable electronic device is connected to one end
of the communication path, and the electronic
processing terminal is connected to the other end
thereof. A technique, which transmits and receives
binary data between the portable electronic device and
the electronic processing terminal by switching a state
(a high level) in which a large current is applied to
the communication path and a state (a low level) in
which no current is applied thereto in the connection

state mentioned above, is disclosed in Jpn. Pat. Appln.

KOKAI Publication No. 11-68720.
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2 In the technique of the above, data is transmtted
and received, for exanple, by replacing the data
expressed in hexadeci mal notation with a binary
system Wen the data is transnmtted and received, a
start bit 5 and a stop bit is added to a data section
whi ch has been replaced wth the binary system A
transmission circuit of the transmtter applies a
vol tage to the conmunication path in response to the

dat a expressege byethei pidasy syst §Hbv¥\heea%a'ﬂ§mc%h§£htted

10 a bit expressed by "1" in the binary system the

t r ansmi sisé @i edd cUidr appiieSep Mol Fageaef nghenbi QQta
| evel to the communication path. Wen tranSmtting.a

bi t expressed by Ndtadercinel bhosayisysvesh &heinary system.
transm ssion circuit applies a voltage of the | ow

| evefhas fhe tdwt & oanuid s DNt pat and Thecebyedf he start bit
transm ssion circuit of the transmtter switches a

st at¥¢ P vhi®h Pyl caddad te appeiedseotite which has

co nication path and a state in which any current

REMPHR B Thet et LR retepty ofy8F¢Bui t of t he
recelver asures. a , 20 st ateflovvlﬁg in the
& 3

cormunl cd ti)rnaﬁbszﬂlhs?Jooré\n%ﬁr]§/‘£‘élFh%f sEFéﬁ'éﬁf;tE%uPPplieS
t he dat t he techni
of the SR EE e it B By l%%’fhow %Lﬁawea?%@owcho the

ﬂ??i‘%é‘%%f%ﬂ%% A ﬁ?ﬁﬁ g E nlp§ sheeas i ceing

poses @i@r&%%@ﬂ@tbyl‘af'geimwﬁé b&&?@sé)y?@em, he
trahsmission circuit applies a voltage of the high
level to the communication path. When transmitting a
bit expressed by “0” in the binary sYstem, the
transmission circuit applies a voltage of the low level
to the communication path. Thereby, the transmission
circuit of the transmitter switches a state in which
any current is applied to the communication path and a
state in which any current is not applied thereto.

A reception circuit of the receiver measures a
state flowing in the communication path to analyze the
measurement result and then receives the data.

However, in the teéhnique of the above,
transmitting data with many bits which make current
flows such as “FF” in hexadecimal notation, namely,
“11111111” in the binary system poses a problem that

large power is consumed.
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BRI EF SUMVARY COF THE | NVENTI ON According to one

. enbodi ment of the invention, an object of the

invention is to provide a comunication system a
transmtter and a receiver which is 5 configured to
efficiently transmt and receive data. According to
an enbodi nent of the invention,3zthere is provided a
comuni cation systemwith a transmtter configured to
transmt binary data and a receiver configured to

recei ve the dat agRransmuiiegyf oemiidie e dyaren tter,
wherein the transmtter conprises a count unit mhlch

count s t hecduitpeig ofo s @badymone ©f thé Naf Yoyl MeS an
of a data section of the transm ssion data to be

transnjddedit atfd ristvdmviession et eréed Nad | Hrcehdinication
whi ch determ nes whet her or not inversion 15

pr ocessiany shoutahdel perf arimech fro¥cd hes t nanseh Siss on

data on the basis of the nunber counted by neans of

t he cauirgungd tto & f1ksteriviertst orsmpriocessi ngcanvd data.
which reverses each bit of the data section of the

transmi sAGF R WHe Pt B edbren hvet stlom povention, there

detern1nat| nit detern nes that the i nversion
pr oCES STy SHRSLIT BTG FGT T i M er St e transmitter

f t which add
:ngiﬁl 2 cL%ﬁeStSr'a”rﬁsg.e'%'wenb%& T b e Y
t e |
éé""ﬁ*vﬁé‘%ﬁféas A AN B VRSP R EOESH e
whi ch-2ansnid,s tJ}%JéﬁP%ﬂésﬂ%%@téP é&}ﬁpf escee VerCOunt

and the recei ver conprises: a reception unit
unit which counts the number of bits of any one of

binary.values of a data section of the transmission
data to be transmitted; a first inversion determination
unit which determines whether or not inversion
processing should be performed for the transmission
data on the basis of the number counted by means of the
count unit: a first inversion processing unit which
reverses each bit of the data secfion of the
transmission data when the first inversion
determination unit determines that the inversion
processing should be performed; an inversion
information processing unit which adds inversion
information showing that the bits are reversed to the
transmission data when the first inversion processing
unit has reversed the bits; and a transmission unit

which transmits the transmission data to the receiver,

and the receiver comprises: a reception unit which
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receives the data transmtted fromthe transmtter; a
second inversion determ nation unit which determ nes
whet her or not inversion processing should be
performed for the transm ssion data on the basis of
inversion 5 information of the data received by neans
of the reception unit: and a sgcond inversion
processing unit which reverses each bit of the data
section of the reception data when the second

'nveféé@PvQ§t€ﬁ@1@QﬁéOPraHthtggﬁeEPbHe§hEhgiaﬁgﬁltuer, a

i nversion processing should be 10 perforne

Accos &t igd t onelr 8IHQALEBOEM Pfat hEni BN EPt RDcht HEF Ermk Ses
provided a transmtter configured to transmt data to

a partiaetc eyt ceot hi OUghs Bog0pPYBEEat h§NsRBLNG be performed
conprising: a count unit which counts the nunber of 15

bi t sftof @ny onenshibshanydyabues oheabdaia sécihesreion

the transm ssion data to be transmtted; an inversion

det eimforam@onoundf whe cta det eenk hesdwhet heansrofiothe

i nver si on proceSS|ng shoul d be perforned for the

t r anSPTSRE 6PN dak At bnatthea bagEendf inverauabepreoanseng unit

by 20 nmeans of the count unit:. an inversion processing
uni t"PIRR cReY2T8R 8 e22@Ack: bi PLoFheheafat ac§BEPT onf of he

the transm ssion en the inversion
dete?%?%%f?%ﬁ %ﬁ?? a@%?ﬁ?%?négc?ﬂgtlPH%rFHQErgrBﬁrmlnatlon
processing shoul d be, , perforned

i OFTRY | ORCpF BERER] N it L 25" WAt EhOARE PRV S 87 oAnouLd be

info how ng that the bits are reversed when
t he %??géﬁ@%é been reversed by nmeans of the inversion

DfOCGSS'chHBkain@ngo ah" 8ABHALSREAR Bf the invention, there
is provided a transmitter configured to transmit data
to a partner device through a communication path,
comprising: a count unit which counts the number of
bits of any one of binary values of a data section of
the transmission data to be tran;mitted; an inversion
determination unit which determines whether or not
inversion processing should be performed for the
transmission data on the basis of the number counted by
means of the count unit: an inversion processing unit
which reverses each bit of the data section of the
transmission data when the inversion determinafion unit
determines that the inversion processing should be
performed; an inversion information processing unit
which adds inversion information showing that the bits
are reversed when the bits have been reversed by means

of the inversion processing unit; and a transmission
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unit which transmts the transm ssion through the
communi cation path. According to an enbodi nent of the
invention, there is provided a receiver configured to
receive data 5 transmtted froma partner device
through a conmmunication path, conprising: a reception
unit which receives the data transmtted fromthe
partner device through the comunication path; an

i nversion determnation unit which determ nes whether

or Nk 100k AXCESLAPEQCERS! N 3AQYL BE RETLOLIEG

for reception the basi's i'nve

|nfoegghhggcgglohh5aggta recei ved by neans of the
reception unit; and an inversion processing unit

whi ch reVﬁt%%&d@@%htglEHOEmb%dQ%k%fs%%tk%% Qh i€ ion, there
reception data when the inversion 15 determ nation

uni t idepebrines thatctheeirnvensiionrepr @cessicrg veheuhd

be perforned. According to an enbodi nent of the

i nventreosmitherdefrbs prpuirdedradeoimeniceabugh system

with a transmtter configured to transmt binary data

and aommgeilveti20 pehhi gurmdrtiicingceiaveedapaion unit which
transmtted fromthe transmtter, wherein the
tran$RICPLEFScORPr Fses: taanpmittest dragetini pawhinelr device
stores a plurality of encoding systens therein in
advahBECUgncHRt CORPENWRRER OB PEILArs aNalBdEH S8t i on

of the transm ssion data to _be 25 transn1tted and

counP§ *EABTHAF A°Be bR bn WP oFRe AER ST PANEEr HNGEDERe OF NOt

o LR BB o Bh SRR ULl et 3! Bt
reception data on the basis of inversion information of
the data received by means of the reception unit; and
an inversion processing unit which reverses each bit of
a data section of the reception data when the inversion
determination unit determines that the inversion
processing should be performed.

According to an embodiment of the invention, there
is provided a communication system with a transmitter
configured to transmit binary data and a receiver
configured to receive data transmitted from the
transmitter, wherein the transmitter comprises: a first
storage unit which stores a plurality of encoding
systems therein in advance; a count unit which sections
a data section of the transmission data to be
transmitted and counts the data section for each
pattern of the sectioned bits; a first selection unit

which selects any one of the plurality of encoding
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systens stored in the first storage unit, on the basis
of the nunber counted by neans of the count unit; an
encodi ng unit which encodes the data section of the
transm ssion data on the basis of the encoding system
5 selected by neans of the first selection unit; an
encodi ng i nformation processi_ng uni_t which adds
encodi ng system specification informati on showi ng the
encodi ng system sel ected by means of the first

| the tr dat \ 10, .
Cr angii CaTEn bR S Wi chEr améwet S PRESE My o&Tofne Basis
datao t@hghﬁuEnglggﬁmﬁéadb hﬁeaﬁgel¥e%hgoggﬁh%e%hl%
secon storage unit Ich stores a plurali

encodhRgqisYSheMe LAELR BnkRgadvaneey F@argggEEbﬂnofnkEe

which receives the data transnmtted fromt

transpbhbRissaoA5d5€608H sgkeetis0n B@'Eh@hbﬁﬁoa§hécg§s em
any one of the plurality of encoding systems stored

in tbhelseceddbysiheaageodnthe lBased enltheiencodiiRg an

system specification information of the data received

by neansdioff théormeeiver prandsaidgcadingwhiebesasiisg

unit which 20 decodes the data section of the
recepnrofdidat avenemhepebagisacfionhénéncoditngnspdbenmg the

sel ected by neans of the second selection unit.

AccoPE}FﬁélPE gHSeABoaPABRECEf DhBcpRventi 6he Thase s
provi d transmtter configured to transmt data 25

to aSEiFFﬁéPndEUFtetPhFBEgEré“é@ﬁﬁﬁﬁpéaﬁﬁéﬁ pafA, 2

conprisin stora L.t which stores lurality of

encodi A§> gﬁgFéﬂg Pﬂgfewﬁ PR 5408R%EESa t@SuEFaBﬁWﬁSSlon data

mh{C@o the receiver, and the receiver comprises: a second
storage unit which stores a plurality of encoding
systems therein in advance; a reception unit which
receives the data transmitted from the transmitter; a
second selection unit which selects any one of the
plurality of encoding systems stored in the second
storage unit, based on the encoding_system
specification information of the data received by means
of the receiver; and a decoding processing unit which
decodes the data section of the reception data on the
basis of the encoding system selected by means of the
second selection unit.

According to an embodiment of the invention, there
is provided a transmitter configured to transmit data
to a partner device through a communication path,
comprising: a storage unit which stores a plurality of

encoding systems therein in advance; a count unit which
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sections a data section of transm ssion data to be
transmtted for each prescribed bit to count the data
section of the sectioned bits for each pattern; a
selection unit which selects any one of the plurality

‘5 of encoding systens stored in the storage unit, on

the basis of the nunber counted by neans of the count
unit; an encoding unit which encodes the data section
of the transm ssion data on the basis of the encoding
system.. pehect e by rpansoplothe, selaction unils 20 o
encodi ng i nformati on processing uni whi ch® adds

encogkggsﬁy§£§a1fépegééﬁgaﬁégeriﬂéar tiog épewknghghsata

encodi ng system selecte means of the selection

uni tstecibe ot rensnisst phndatsitandoa LLAASPLESLOA. -

unit which transmits the transnission data through

the 381eotmuifi Gatt onhpak hse Ae€0EdaNYg bReabredhedpMBAL1ity
of the invention there is provided a receiver
confbfuerdodidng esesvemslat@orédansniheéedcd4ragraupat néh the
devi ce through a communication path, conprising: a

st orhgeisndf wheéchuRestorestadpburmeanhy of eheodbungt unit;
systens therein in advance; a reception unit which
receVeSnepdlnat anit ransel t eedofieanthhedaransaitien; o the
selection unit which selects any one of the plurality

of ehEdTPRYSSEYRt AkesPoredci hache sfoFhgecDAPEingnsystem
the basis_of 25 encoding s%ste sggcification

| nf oF RUEFBRCoPY tAEtat a4t rigervid by°TredR&t of aphgncoding
decoaneSrne uat LLeefroiioriine BREER°3002 EReoalfly dyscen

specification information showing the encoding system

b
e
selected by means of the selection unit to the
transmission data; and a transmission unit which
transmits the transmission data through the
communication path.

According to an embodiment of the invention there
is provided a receiver configured to receive data
transmitted from a partner device through a
communication path, comprising: a storage unit which
stores a plurality of encoding systems therein in
advance; a reception unit which receives the data
transmitted from the transmitter; a selection unit
which selects any one of the plurality of encoding
systems stored in the storage unit, on the basis of
encoding system specification information of the data
received by means of the reception unit; and a decoding

processing unit which decodes the data section of the
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reception data on the basis of the encoding system
sel ected by neans of the selection unit. According to
an enbodi nent of the invention, a conmunication
system a transmitter and a receiver 5 which area
configured to efficiently transmt and receive data
can be provided. Additional objscts and advant ages of

the enbodinents will be set forthin the description
which follows, and in part will be obvious fromthe
10 descrigtlon or be | earned bg gractice of the
i nvehtFon: l?ﬂed%Bfe%? t%%dbﬁaéﬁnng 8SofNERGINAVENEF B

may be re | i,zed and obt ans of

t
i nst T Omeht &t vi eSS AN %gng?ﬁaﬁ¥$ﬁ§ bSPtPBbFZrIy
d . : PTI. OF.THE
BeveraL Ve BT D REe B 1 5Es the AReRprALY” @
V'embéﬁﬁ@ﬂ?£é€§&£ysy9€8h0té”gréﬂsﬁ§€€Bkea9g 2 receiver

configuration of conmuni cat 1 on system

tranﬁﬂl&heéréﬁdcénfﬁgﬁkégrtor@Q@Egh@9t§yftE§Bsmlt and
enbodi nrent of the invention; 20 FIG 2 is an exenplary

a bI@@kedvggﬂaﬂad@@mcbengrobb@eaxanple of the
configuration of the conmunication system

transm ttaddandonetebkgecshownd adkvbGtatesFb& tBeli s an
exenpl ary explanation view for explaining the exanple

of taebedhheégtsavibh bé she 25rcommunibat deacsystéom which
transmtter and receiver showmn in FIG 1; FIG 4 is

an exenpPefy enrpl anaPrdh Viéw Perohvious from the

description, or may be learned by practice of the
invention. The objects and advantages of the invention
may be realized and obtained by means of the
instrumentalities and combinations particularly pointed
out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

FIG. 1 is an exemplary view schematically
depicting an example of a configuration of a
communication system, a transmitter and a receiver
regarding a first embodiment of the invention;

FIG. 2 is an exemplary a block diagram depicting
the example of the configuration of the communication
system, transmitter and receiver shown in FIG. 1;

FIG. 3 is an exemplary explanation view for
explaining the example of the configuration of the
communication system, transmitter and receiver shown in
FIG. 1;

FIG. 4 is an exemplary explanation view for
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- explaining a configuration exanple of data transmtted

through a communi cation path; FIG 5 is an exenplary
expl anation view for explaining an exanple of data to
be transmtted through 5 a communication path; FIG 6
is an exenplary explanation view for explaining an
exanpl e of converted data; FIG .7 is an exenplary
flomchart for explaining processing when an IC card
transmts data to a termnal 10 device; FIG 8 is an

| flowch | ai ni
Che PAF R At THet 68" F GEATba CPnE 8P RC "OF anEh FagRanitted

fron%bpgugﬁggagg' EﬁgEagigﬁ ﬁ? Exenplary expl anat i on
[

Vi ew explarning a co gUratlon exanple of

data to b@xdf@%@ ghegxglabg ggﬁgeagﬁw %tfg

in another exanple of th nment

is a@xﬁlﬁﬂﬁhﬂ@Ya§XQk§H§§é08fvﬂg%%f95 b@xgkghghﬁgtgd through
configuration exanple of data to be 20 transmtte

t hr ougboameaMVHENL 6at peanpath in a further exanple of
the first enbodinent; FIG 11 is an exenplary bl ock

di agr am depicct bngsaan exanpllergf eaptentigunatiien @bra
comuni cation system a transmtter and a receiver
regaedphginisegcande2smpibodifmentvet teiedanuenti on;

FIG 12 is _an exenplary expl anation view for
explalnlnEIQn éxafphe eKeampdemti Aarichaot épcoeixpdal@ing

processing when an IC card transmits data to a terminal
device;

FIG. 8 is an exemplary flowchart for explaining
processing when the terminal device receives the data
transmitted from the IC card;

FIG. 9 is an exemplary explanation view for
explaining a configufation example of data to be
transmitted through a communication path in another
example of the first embodiment;

FIG. 10 is an exemplary explanation view for
explaining a configuration exémple of data to be
transmitted through a communication path in a further
example of the first embodiment;

FIG. 11 is an exemplary block diagram depicting an
example of a configuration of a communication system, a
transmitter and a receiver regarding a second
embodiment of the invention;

FIG. 12 is an exemplary explanation view for

explaining an example of a combination of encoding
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stored in an encoding table; FIG 13 is another

exenpl ary explanation view for explaining an exanpl e
of a conbi nation of encoding stored in an encodi ng
table; 5 FIG 14 is further exenplary expl anation view
for explaining an exanple of a conbination of
encoding stored in an encodLnglaabLe; FIG 15 is an
exenplary view for explaining a format of the data
transmtted fromthe IC card to the 10 term nal

device; FIL.G, 16 i | fl hart f
eiéi%%ﬁfﬁa lBr88£§§358§§§ggagﬁé;lnggrgrtrag;nits t he

exerpl ary FFoueral a%g%%%%ﬁéaxﬁe%%gﬁ'r?s “Shacdelinp wigy or
fromihent o ndr e Bt R Eer S heachr B AR PTRE Bh®ding
| NVENTLORY Her ehnahtbehing €g@uuni cation system a

transmitter and a receiver regarding a first _
enbodi ment1cf thei20 rirventl ekewpllla rhe e&¥Rl@iaRedn Riew for

detail with reference to the drawi ngs. FIGS. 1-3 show
vi ewexpthemahicahl yxdepiet biga exapphasieh of encoding
configurations of the comunication systens,
t ransnptedr $nand eecedvepnsteedgardi ng the first 25
enbodi ment _of the invention. A comunication system 1
i ncl udes &AGel éét LoniE® cproEeesiynyieer Momale xftleimingl a
device) 2, a _portable - 11 .
format of the data transmitted from the IC card to the
terminal device;

FIG. 16 is an exemplary flowchart for explaining
processing when the IC card transmits the data to the
terminal device; and

FIG. 17 is an exemplary flowchart for explaining
processing when the terminal device receives the data
transmitted from the IC card.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, a communication system, a transmitter
and a receiver regarding a first embodiment of the
invention will be explained in detail with reference to
the drawings.

FIGS. 1-3 show views schematically depicting
examples of configurations of the communication
systems, transmitters and receivers regarding the first
embodiment of the invention.

A communication system 1 includes an electronic

processing terminal (terminal device) 2, a portable
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el ectronic device (IC card) 3 and a conmuni cation path
4. The termnal device 2 and the IC card 3 are
connected to each other through a conmunication path
4. The termnal device 2 and the I1C card 3
interactively 5 communicate with each other. In this
case, the term nal device Z_f%ﬁptLpns as a
transmtter and a receiver. The I C cards al so
functions as the transmtter and the receiver. The
termnal, device 2 inte | ulls_ up the 10 .
ComUT Cat Toh pATH A ThHe THFM mal *HavE CeoB HREF AEd” P2
funcylonel MEARININGaS CUTEN 41 O ndo DL puoh Lpe

. e

communi cation path 4 card 3 rncludes a
funcééﬁﬁbé%eénﬁgrggéﬁyotﬁQPrEﬁféﬁ H'g'ggmﬁgﬁication path 4.

communi cation path 4 to a constan 15 current source

nearThd"t Mindl bhdv oty 2idhdgndhec! &eard Bnteractively
short-circuits the communication 4 to the constant

CUr r estmsOLE£€e Of i theeie@roter V t NNt hEEEENES, @he
current applied fromthe term nal device 2 through

t he tormimi tatéonceat hfdnc2lodheas CGicardnSnswtéchesd a

the constant current source to be connected to the

commuepdeaveéon pahd IC betywiena bsoconstandnsuas enhe

source of near "0" V and a constant current source at

a highaneveltteheandrpenf¢eciverdata to the term nal

device 2. 25 The terginal,device 2 determ nes_logic

"1" and FB§i ESTOLNBY ABUSGRI AgiPRBTRALLENPULEBURRgERE

through th communi cation path 4 to receive data, - '

12 cgmmunfcatfon path 4. he termgnaf Sevgce § includes a
function of measuring a current flowing through the
communication path 4.

The IC card 3 includes a function of internally
short-circuiting the communication path 4 to a constant
current source near “0” V at arbitrary timing. The IC
card 3 short-circuits the communication 4 to the
constant current source of the near “0” V then receives
a cufrent applied from the terminal device 2 through
the communication path 4.

The IC card 3 switches the constant current source
to be connected to the communication path 4 between a
constant current source of near “0” V and a constant
current source at a high level then transmits the data
to the terminal device 2.

The terminal device 2 determines logic “1” and

logic “0” by measuring the current flowing through the

communication path 4 to receive data.
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Here, it is defined that a state in which the current
flows through the communi cation path 4 is the |logic
"1", and a state in which the current does not flow
therethrough is the logic "0". That is, a bit of 5 the
l ogic "1" consunes |arger power for transm ssion than
a case of a bit of the Iogic__"Oi'2 As shown in FIG 2,
the termnal device 2 is conprised of a control unit
21, a transmssion circuit 22 and a reception circuit

25, e, Shauoei NI 8, rihe 10 Lansm gptoncleul | 22

and the recgption circui t Ae

are copprised; gfa gurrent  neas pLeypit 2d and.a o
bavs Tl spl e 2

power source e Co conpr ehenhsivel y

contyghs. operathons of theibrgns .S§B8nc8£F§H£F?8§i not

and the 15 reception circuit 23. The control wuni

has a18RMERYre€RPELGHT €6 tRef UBgLEONpAS argherage 5 pit of
means. The nenory is conposed, for exanple, a ROM a

RAM and ao§o8-*vol abhene®nDeYge FhEoREM S6Or €8aAsmission
program for controlling, data for controlling, etc.

i n advance.c28e The KAM f unfttbaslagia Wof ki ng nenory

so as to tenporarily store data, etc., during

processi n§st khowghint RéGeont r bheuhetrm2tal THevice 2 is
non-vol atile nenory stores the processing result from

t he FePRThatddelidecontaohe eniFedl, neaturea®ASSipnt c24cuit
measyres the 25 current flow ng through the

conmtifi 88 BnF PAERTUOD VIRERCUdBt e i nhAgShAWR {ReFIG. 3, the
currgnt has been flomﬁn% %Qrou t he conmuni cati on,

h
pat h-ASNPRSTONEr GF TGNi T 29 FBeFpBstageption ciruit 23 of

the terminal device 2 are comprised of a current
measurement unit 24 and a power source 25.

The control unit 21 comprehensively controls
operations of the transmission circuit 22 and the
reception circuit 23. The control unit 21 has a memory
configured to function as a storage means. The memory
is composed, for example, a ROM, a RAM and a non-
volatile memory. The ROM stores a program for
controlling, data for controlling, etc., in advance.
The RAM functions as a working memory so as to
temporarily store data, etc., during processing through
the control unit 21. The non-volatile memory stores
the processing result from the terminal device 2.

The current measurement unit 24 measures the
current flowing through the communication path 4. When
determining that the current has been flowing through

the communication path 4, the control unit 21 receives
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bit data of logic "0". The reception circuit 23 and
the control unit 21 of the term nal device 2 neasure
the current flowing through the communication path 4,
and then receives the 5 data to be transmtted

(transm ssion data) fromthe 1C card 3 connected to
the other end of the communi cat on _ path 4. That is,
the reception circuit 23 functions as a reception
unit. The power source 25 applies a voltage to the 10
co nic on_pa plying the voltage to the
coggﬁn#cg?#on gaiﬁgﬂc e5 a current flow through the

Connun'caEh rgéégtloa F§rEE§@SﬁbS§h8” ﬁlrgghkr%% %th 21

t he tern1na devi unctions as a transnlss

uni t o ThRet R S5 QBvida Q'ﬁggbﬁrgztﬁQth§§eﬂt f%ow1ng
voltage to the communi cation path 4 on the basis o

the dataubp Peei BPUhuht et L Ba E@Bhf@' aHAl thdd. LYhenvas the
voltage with a high level (hig voltage) is applied

fromitbe teapsnisshonitteguitradsmitBeoBOARYA) CAkbANthe IC
path 4 is brought into a state in 20 which the current

f | owsarth@ncanvettagdetof thel onhkevehd ¢Fowheokbagehitstion
applied fromthe transm ssion circuit 22, the

commpakbati onThathidg, i shbroaghptiintocarstateZ2Bnfunbkchns as
the current does not flow The transm ssion circuit 22

appl RescEABt VRNt BAgetof 25 the high level to the
connunlcatlon path 4 in order to__transmt bit data of

| ogi ¢ " 1" TNhBOVRANSRIESFOR ScPPRGIES22 HPPIERES {tRe the

ow Leyelvoltage Lo kg 14

Applying the voltage to the
communication path 4 makes a current flow through the
communication path 4.

The transmission circuit 22 of the terminal device
2 functions as a transmission unit. The transmission
circuit 22 applies a voltage to the communication path
4 on the basis of the data to be input from the control
unit 21. When a voltage with a high level (high
voltage) is applied from the transmission circuit 22,
the communication path 4 is brought into a state in
which the current flows. When a voltage of a low level
(low voltage) is applied from the transmission circuit
22, the communication path 4 is brought into a state in
which the current does not flow.

The transmission circuit 22 applies the voltage of
the high level to the communication path 4 in order to

transmit bit data of logic “1”. The transmission

circult 22 applies the low-level voltage to the
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communi cation path 4 in order to transmt bit data of
logic "0". That is, the transm ssion circuit 22 and
the control unit 21 of the term nal device 2 switches
5 between the state flowing the current through the
conmuni cation path 4 and the state not flow ng the
current therethrough. Thereby, f@e transm ssion
circuit 22 and the control unit™ 21 transmts the data
to the IC card 3 connected to the other end of the 10

conmuni cat:on at h 4 shown t he card

3 i nePHHES & C LRt PR umi’n ird%rtfgc%ﬁ?§§W65 @Fch?ta of
32, . & “6ecept|on circuit 33. As shown in FIG 3,

t he ansm ssion circuit 32 and the reception circuit

33 of 15 fhec I Gscapde 3. kQﬁEM?@s?&‘oﬁ“E%g@hﬁe@%“éﬁg‘?%m

unit 34, a constant current source and const ant

curredht rSoUICe: 361 JhecgOnteohi MRt dddice 2 switches
conprehensively controls operations of the

transet ssdONcied r stbte 321 @Rdnghend0cneeepti @ArshEgUE e
33. The control unit 31 includes a nenory to function

as acatrorages treamnspa Thes nenar yhésste0apasedr0bwifigrthe
exanple, a ROM a RAM and a non- volatile nmenory. The

ROV st orest thiee peogranyhor Toenebwpl , thhetcensmoksdata,
etc., in advance. The RAM 25 functlons as a wor ki ng
nenn¢yr¢®l¢e%%o@@¢lFyes@@mér@étinﬂuﬁﬂngrpn@meSslhg° data

t hrough the control _unit 31. The non-volatile nennrg
storeS e Hr otdsdi AgcPeRefEedf tehehe pther end of the

communication path 4.

As shown in FIG. 2, the IC card 3 includes a
contrcl unit 31, a transmission circuit 32, and a
reception circuit 33. As shown in FIG. 3, the
transmission circuit 32 and the reception circuit 33 of
the IC card 3 include a current measurement unit 34, a
constant current source 35, and a constant current
source 36.

The control unit 31 coﬁprehensively controls
operations of the transmission circuit 32 and the
reception circuit 33. The control unit 31 ihcludes a
memory to function as a storage means. The memory is
composed of, for example, a ROM, a RAM and a non-
volatile memory. The ROM stores the program for
control, the control data, etc., in advance. The RAM
functions as a working memory to temporarily store data
during processing through the control unit 31. The

non-volatile memory stores the processing result of the
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15 - terminal device 2. The neasurenent unit 34
nmeasures the current flow ng through the

communi cation path 4. Wien it is determned that the
current has been flow ng through 5 the comruni cation
path 4, the control unit 31 receives the bit data of
logic "1". When it is determnes that the current has
not been fl ow ng therethrough, the “control unit 31
receives the bit data of logic "0". In other words,
the reception circuit 33 and the 10 control unit 31
of thETMENEr de3 {v€a<ures the current flow ng through

the curre ath 4 in order to receive the data
transmitt gffj“e%kﬁﬁsc%ee“teé‘rtm%t v M D Sond& s rent

the qther. end,of the.comunication.path 4. Thus, the .
rece%&?gﬁn i%@EPPQQSt SnEPPgH§¥%§%FW%é§%€ﬁén %@en 1t 1s
unit jqnst ant . cykre rce 35,1 s a.gonstan -
e N (A Sl S ST R

current SeHRE® 138 ti$na pe@RSkant LUt eRt. SoyrGe af ?fﬁeives
hi gh | evel higher than the cénstant curreéent Source 35.

20 Theet baRSHa$si @F QWi 132 ofgrhe ikCiGard 3 rmines that
functions as a transm ssion unit. The transm ssion

Circuhte 32rcentr 6ls the seehcH13wion the Rasirsueh,t Ree
data input fromthe control unit 31 then switches the
constant rour ettt sdureeectioele thennact e ttao dftheobc “0~.
comuni cation path 4 between the constant current

sour ce 35 landtihies cwnstsant: heumesrsp tSiour ce. 3611 tWSN atnlle the

constant current source 35 is connected
control unit 31 of the IC card 3 measures the current

flowing through the current path 4 in order to receive
the data transmitted from the terminal device 2
connected to the other end of the communication path 4.
Thus, the reception circuit 33 functions as a reception
unit.

The constant current source 35 is a constant
current source of near “0” V (low level). The constant
current source 36 is a constant current source of a
high level higher than the constant current source 35.

The transmission circuit 32 of the IC card 3
functions as a transmission unit. The transmission
circuit 32 controls the switch 37 on the basis of the
data input from the control unit 31 then switches the
constant current source to be connected to the
communication path 4 between the constant current
source 35 and the constant current source 36.

When the constant current source 35 is connected
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16 to the comunication path 4, the path 4 is brought

into a state in which the current does not flow Wen

the constant current source 36 is connected to the

communi cation path 4, the path 4 is brought into a 5

state in which the current flows. Wen transmtting

the bit data of logic "1", the %ransnission circuit

32 controls the switch 37 to  cbRnect the constant

power source 36 to the connunication pat h 4 VWhen
transmtting the bit data 10 of " Q"

tranzﬁigb O@WPB&F?t%QHCBﬁFPoﬁS F%@ p§ﬁPt8h1§7bF8ught into

28%%@%??0%22 38 BRACE.SULEE AR s Ror Bl 5oMang ©
the EBHEEQEtu?hEreg%SQE the ke Ggf gﬁpgwttegh%% %%twee”

the state to e curren conmmuinli Catl on

pat hcdnanditheishabgr AOY, t@hgl wehhe Egr5§ghg$@ into a

accordance with the data’'to tfransmtte her eby

t he gtaeénhﬁswamcﬁltﬁél&ugzen@nélbng.control uni t 31
transmt the data to the term nal device 2 connected

to the ot Weenendaobntihei’dg eornpaiCaticanocpatibgdc Fh&G, the
4 shows an expl anation view for explaining a

conf kganamienieranpkeudt Bhecdataofie haet sansaht 88dto

t hrough the communi cation path 4 in the first

enbo@PRBAEL 2BeThentkansnpsweonsdataei §6dabatbk whi ch

the mninmum unit is a bit. Data of 1 frane (1 byte)

is céﬁﬁﬁgéécéFloa BRtPaki t yWBENbEEaNSThEtEBENthal bit data
deV|c§ %oand the IC

gic “07, the transmission circuit 32 controls the
switch 37 to connect the constant power source 35 to
the communication path 4.

The transmission circuit 32 and the control unit
31 of the IC card 3 switches between the state to flow
the current to the communication path 4 and the state
not to flow the current in accordance with the data to
be transmitted. Thereby, the transmission circuit 32
and the control unit 31 transmit the data to the
terminal device 2 connected to the other end of the
communication path 4.

FIG. 4 shows an explanation view for explaining a
configuration example of the data to be transmitted
through the communication path 4 in the first
embodiment.

The transmission data is data of which the minimum
unit is a bit. Data of 1 frame (1 byte) is composed of

a plurality of bits. The terminal device 2 and the IC
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17 card 3 transmt and receive the data for each
frame. As shown in FIG 4, the data of the 1 frane
consists of a start bit (Start), an inverted bit, a
plurality of data bits (Data), a parity bit (Parity),
5 and a stop bit (Stop). The start bit is a bit to be
added in front of the data to transmtted. The
start bit is 1 bit and the data of logic "0". Wen
the data has not been transmitted, the connunication

th 4 t d state, nanely
g?atSaS F”E#%ng%ﬁg Végnre?%&g?vFﬁﬁ tRAk2d4PR %FCFOBF%me

"0", the hgrnhn%h 2 %& CgrgﬁePgb%Er?h Eaggat

they have recelveleh sta t

termﬁaag 1devige 2 g@g#hﬁe{dcéggggig Tgst %ﬁgeﬁpsgsta t,

e transm ssion o

is apbjt ai9£yd§§eggtglﬂgt$h?b9€5 a?QEngdgﬁfs P%rity),

sectlon conposed a plurality o _
|nve5h@dad§{@pbb15 Tbeopnversion of the data section
wi Il be nentioned below. The data bit (data section)

is a bit fhe 20aexppessibgat betdabaptoabgetr ansAbhedor the
For instance, the data bit is conposed of 8 bits or 7

bi t sdaThetpabet yrbnsmistadbi t Thersusetibhierterl bit and the
detection. Any one of odd nunber parity and even
nunbéatparft yogscse®”i n Wdeantket dathehser nbhabedevi ce

25 2 and the I1C card 3. Wien the odd parity is set in

t he FERRAPRAFtE@Yi Eke Qommdnipetioncareh34 asdegiceabmed in

a transm ssion side ]
mark state, namely, a state of logic “1”. When

receiving the data of logic “0”, the terminal 2 and the
IC card 3 determines that they have received the start
bit. Thereby, the terminal device 2 and the IC card 3
detect the start of the transmission of the data.

The inverted bit is a bit for determining whether
or not a data section composed of a plurality of data
bits is an inverted data bit. The iﬁversion of the
data section will be mentioned below.

The data bit (data section) is a bit for
expressing the data to be transmitted. For instance,
the data bit is composed of 8 bits or 7 bits.

The parity bit is a bit for use in error
detection. Any one of odd number parity and even
number parity is set in advance to the terminal device
2 and the IC card 3.

When the odd parity is set in the terminal device

2 and the IC card 3, a device on a transmission side
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18 switches between logic "0" and logic "1" of the
parity bit so as to the nunber of logic "1" in the
data al ways beconmes an odd nunber. Wen the even
parity is set to the termnal device 5 2 and the IC
card 3, the device on the transm ssion side swtches
between logic "0" and logic "1" of the parity bit so
as to the nunber of logic "1" in the data always
beconmes an even nunber. A device on a reception side

counts.the nunber of . 10.logig¢ "1" of the_reception ,
dagasvbt%%?%g?65%§e%r}%?lcdﬁ ?nﬁ”?rgﬂgh?ss'gn9gvﬁﬁﬁ parity

L1 BEE BATLLY. LS SETa 00, LT 108 BuTDer R h@0Eratatuays

of the reception data 1S an htimber

on the.receptogysi genderects any error. Wien the

even parity is set, and It the 15 nunmber of logic "1"

of the reggphi eRedatani 5220 9dds Q@Eb%B'th@etg§M%ﬁ§lpaevice
the reception side detects any error. The stop bit is

a bit $@dbenhaddedcipdtbe end @bvitbecHatBet rRBsmission
transmtted. The stop bit is 1 to 20 2 bits, and the

dat asofie | 9gicctids . bdbectermgat devi ead 20and the b€ the
card 3 can detect the end of the data of the 1 franme

by nepanstpfbihesstap botthd fntheesuofeispve dataidoese data
not exist, the communication path 4 is maintained

agai alvaya herkmegbantaven mameey, in the state of

logic "1". FIG 5 shows an explanation for explaining

an exanpPeddVifRecHatareeehelppansait cednthr 6bghnumeer of

logic “1” of the reception data to detect any error
during transmission. When the odd parity is set, and
if the number of logic “1” of the reception data is an
even number, the device on the reception side detects
any error. When the even parity is set, and if the
number of logic “1” of the reception data is an odd
number, the device on the reception side detects any
error.

The stop bit is a bit to be added to the end of
the data to be transmitted. The stop bit is 1 to
2 bits, and the data of logic ™“1”. The terminal device
2 and the IC card 3 can detect the end of the data of
the 1 frame by means of the stop bit.

If the successive data does not exist, the
communication path 4 is maintained again in a mark
state, namely, in the state of logic “1”.

FIG. 5 shows an explanation for explaining an

example of the data to be transmitted through the
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significant bit (LSB) first system The follow ng
wi |l describe an assuned exanple in 5 which the data
Is transmtted fromthe 1C card 3 to the term nal
device 2. However, when the ger?%naL device 2
transmits the data to the IC ca 3, the invention my
be al so applicable in a simlar processing. As shown

in FIG 5,.in_the transm ssion . data, the 10 reversed
Lit FeRgRi gk gen Bﬁggtﬁe dggal§e8F§BWerthéBnﬁBééd of

"111 " I he _t 1 SSi dat h Ln .. .
i G 5 S ar 100t de e Ep P R SR8 hnr 1Sg8teR Sphgicant
cont oL ik, 32;Lemporarily stores the 15

transm ssion data in transm ssion buffer (buffer

nmemory) . The ¢entbhngnib 131 ehecks cbizts ,cQmRasi R 0516 in
the data section of the transm ssion data. The contr

uni twBicgounksdkbe nynbesnehikicks that ahe hegdkardl3 to the
of the data section. In this case, the control unit

31 20etmmnotiodsvasea2Counbwikiet, ThenCceRtr ebkruiht13device 2

det erm nes whether or not the counted nunber exceeds

a hatfapbmihe nbabdataf tbi tbei AC theddatattecthoBntEon may

instance, if the data section is conposed of 8 bits,

t he eenétepP apbPiigabdet énnknedm25awhetrbeeseingot t he

nunmber of bits of logic "1" is five or nore. For

i nst ance, A°f SPRETN&RDEL Cof Shi ti§ dhel dgicesmipsips slefen the

in the data section, it is_determ ned , _
reversed bit is logic “0”, and the data section is
composed of “11110011”. Namely, the transmission data
shown in FIG. 5 is data of “CF” in the hexadecimal
system.

The control unit 31 temporarily stores the
transmission data in a transmission buffer (buffer
memory). The control unit 31 checks bits composing of
the data section of the transmission data. The control
unit 31 counts the number of bits that are logic “1” of
the data section. 1In this case, the control unit 31
functions as a count unit.

The control unit 31 determines whether or not the
counted number exceeds a half of the number of bits in
the data section. For instance, if the data section 1is
composed of 8 bits, the control unit 31 determines
whether or not the number of bits of logic “1” is five

or more. For instance, 1f the number of bits of logic

“"1” is seven in the data section, it is determined
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20 whether or not the nunber of bits of logic "1" is
. four

whet

or nore. Thereby, the control unit 31 determ nes
her or not the inversion processing should be

performed: In this case, the control unit 31 functions
5 as a first inversion determnation unit. If the

cont
| ogi

rol unit 31 determ nes that,the nunber of bits of
c "1" exceeds a half of the nunber of bits of the

data section, the control unit 31 adds i nversion

i nf ion to the data. That is, the 1 trol, ., ynit
31 pE rag: 6% 10E Rt nauTRob PUnEE. OFn  CORFS thgd® Four

t he

i nformati on processi

erf ' S| c ' . SO .eye C
p QREBHERVEL-SHLER PHA ?ﬁ?%@gﬁoﬁ f%%g%gsﬁﬁé LREua Be

bi t

5Qn E?E.“”&Be§%bgun%kéogé?%§o% E'E%t31i8§%gih99es

§ uni't. The control “Uni

of the data secti on. e ata sectionis

equi yakeptnta. " 13410Q11" catBe ¢@at £8he BN Hin3t 31 functions
repl aces the data section with "00001100". Thereby,

t he

gdata shewn LAvVELGioh Heteervertedn nhet.data shown

in FIG 6. In this case, the control unit 31
functi onsIdstaer cowersilomnproGassicng ruiinks thet2@he number

cont

rol unit 31 transmts the data shown in FIG 6 to

t he vtérbiihal odevbgec2 by rmarsdsf at helfr afistthesnanber of
circuit 32. If the control unit 31 determ nes that the
nunbeitsopfbihs @ptRogeetion, dsas gonterdesdithélhabflis

of t
cont
cont

t he C8PHFRAI uRit

he 25 nunber of the bits at the data section, the
FBVEGALPN3INHAEBATAONaE CaftNEnFéfted BiELt THe the

rol unit 1 transmts the data shown in FIG 6. to
3 %1 puts iogic “17” at the inverted bit.

In
this case the control unit 31 functions as a first
inversion information processing unit.

The control unit 31 performs inversion processing
so as to reverse each bit of the data section. If the
data section is equivalent to “11110011”, the control
unit 31 replaces the data section with “00001100”.
Thereby, the data shown in FIG. 5 is converted into
data shown in FIG. 6. In this case, the control unit
31 functions as an inversion processing unit. The
control unit 31 transmits the data shown in FIG. 6 to
the terminal device 2 by means of the transmission
circuit 32.

If the contrbl unit 31 determines that the number
of bits of logic “1” does not exceed the half of the
number of the bits at the data section, the confrol

unit 31 puts “0” at an inverted bit. The control unit

31 transmits the data shown 1in FIG._6 to the terminal
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- 21 device 2 by neans of the transm ssion circuit

32. Wien determ ning that the nunber of bits of |ogic
"1" does not exceed the half of the nunber of the bits
in the data section, the control unit 31 puts "0" at 5
the inverted bit. The control unit 31 transmts the
data shown in FIG 5 to the terjgnnal device 2 by neans
of the transm ssion circuit 32.” Each of functions of
the aforenenti oned count unit, first inversion
deterninatign uni t i nversion.informati

fi 10
pr 0cdSe g At !l MRAPT e SFont LB GBbSSI N GhTECE 3 so
pr0V|ded.&RénFQSt%§ﬁﬂh9§ tggylgﬁezhuﬁng gfspg@g 8t logic
or expfFarning an ~—exanpl € o

expl anati on vi éw n

t t 1 h j I ' £ :
convei i eg,dat g+ éx?%gé oMe Ko F g?t@he'ﬁgﬁggr"aﬁ 5%e bits

transm ssion data, I nverted 'S gic d

the datensegtiiHNststiOXPrensedoyroP0QRLL00T. L\henwpr 4t
receiving the data, the control unit 21 of tﬁe

ternial ideviced 2oconfithe coénthelinnetted bibnbkmit20the

logic "1" or logic "0". Thereby, the control unit 21

det edataeshodet her FOE. Nt td hehé nversinal paecessi Agoy means

shoul d be applied to the data section of the reception

dat aof Nane| yrandeisondtnotivountt232functi ons as a

second inversion determnation unit. 25 If the

i nverted Bg€higf| éghetiens phRetbenefokenantiopgd count

recogni zes that the successive data section is

conpBBel of LT Aivet REAT B R, dRBABNYN2EhencBRt Fol TURFE 21
inversion information processing unit and inversion
processing unit is also provided for the terminal
device 2.

FIG. 6 shows an explanation view for explaining an
example of converted data.

As shown in FIG. 6, in the transmission data, the
inverted bit is logic “1” and the data section is
expressed by “00001100".

When receiving the data, the control unit 21 of
the terminal device 2 confirms if the inverted bit is
logic “1” or logic “0”. Thereby, the control unit 21
determines whether or not the inversion processing
should be applied to the data section of the reception
data. Namely, the control unit 21 functions as a
second inversion determination unit.

If the inverted bit is logic “1”, the control unit

21 recognizes that the successive data section is

composed of inverted bits. Namely, the control unit 21
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., for inverting each bit when reading the data. If the
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inverted bit is logic "0", the control unit 21

recogni zes that the successive data section is 5

conposed of not inverted bits. Nanmely, the contro

unit 21 reads each bit w thout 52%e[sing each bit for

readi ng the data. For instance, en receiving the

data shown in FIG 6, the control unit 21 confirmns

that the inverted %O bit is logic "1", and recogni zed

thatrFﬁgSSSEE&s§F§e dafRPL¥H % Ve TSdmPoSe@ceesing tor

i nverted bhi.ts. Th ontrol unit .21 reverses each bit

o~ GBO0TI06Y SFLnE al iors SRS 6 Fepfae the data

section m‘&hth%l%#g% ed bIQ?j%QW&%ﬁ%%uﬂﬁlu%#e control unit
e CF rom

recogni zed that t ata section’i

"111§q0%%Eo%%ﬁQ%%s%@aEntggn%ﬂéi§§§¥dén&ataF%%EFéFn5is

i nst ance, . mhen receiving t he ta shomn in 5,
the eehmipbeldudirt ndt GoRkirkE® thats t hedavert ede Bihtirs 1

| ogi c , and recogni zes that the succesSive data
sectuanti g1corpasedach pat wWiverdad ibides.sithe e2@h bit for
control unit 21 reads each bit of "11110011" of the

dat arseciinon the Kecegni ze that the data section is

"CF". The data shown in FIG 5 includes 6 bits of bits
consumi ng Hear gesganere,, mwawel ywduigisvigfg |tdgi cath' shiown in
the 25 data section. Meanwhile, the data shown in

FI G FGi-nél-udes zobitrelofinifre Alogicm f1rmsi ke tdgt anverted
sectign, . and includes 1 bit in the inverted bit. As

giveﬁlt is logic “1”, and recognized that the successive
data section is composed of inverted bits. The control
unit 21 reverses each bit of “00001100” of the data
section to replace the data section with “11110011”.
The control unit 21 recognized that the data section is
“"CF” from “11110011” expressed in binary notation.

For instance, when receiving the data shown in
FIG. 5, the control unit 21 confirms that the inverted
bit is logic “0”, and recognizes that the successive
data section is composed of not inverted bits. The
control unit 21 reads each bit of “11110011” of the
data section to recognize that the data section is
“CE”.

The data shown in FIG. 5 includes 6 bits of bits
consuming large power, namely bits of logic “1”, in the
data section. Meanwhile, the data shown in FIG. 6
includes 2 bits of the logic “1” in the data section,

and includes 1 bit in the inverted bit. As given
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- 23 above, inverting each bit in response to the

states of bits of the data section enables

suppressi ng consuned power for transmtting the data.
Each of the functions of the second inversion 5

determ nation unit and the second inversion processing
unit is also provided for the IQ%card. FIG 7 shows a
flomchart for explaining the h% cessing for

transmtting the data fromthe IC card 3 to the

term nal device 2, Wiile the flowhart will be 10 _
desctPBEY by BSEUMhE M XahptR TRSIATER thethe eapbes of

3t ' the,data to the t i nal device 2, the
VRt one ke Bl Rph T U 1O L RS RS SPOPFERSM EsFoRsuned

of  he.gata fromife Legipal device 2 to the | C card

3 in the same processing as of the forgoing

exanple. Eachebe, gD £X #Sggnoﬁhkﬁg Eggogﬁtﬁnégfgkﬁﬂ

is conposed of 8 bits w e descri be e contro

uni tqdde gRNgE 8168 ML tAANSPhSSEORonEal Rv&BE €0n SIldcessing
For instance, the control unit 31 stores the

processt Ngsr&ssib tpedvidied pfogesse ngc Wk 8. 20 has been
performed in the I1C card 3 in a transm ssion buffer

as the transw 3ssoowslat afldhehaont cok 8Rplaldring the
determ nes whether or not the nunber of the bits of

| ogirodesssng Hor noran St epinGlehe JaeacdOnomotheni€ card 3
31 checks the bits conposing of 25 the data section of

t he ??ah%ﬂi§%¥®hn%%u%€%ﬁﬁﬁcgunt@hitﬁethﬂnﬁb®W©ﬁarhewill be
bits of logic "1". The control unit 31 determ nes

whet HeFCbt PRt LY MeS TIUH P RupbeFP b ciedehich the IC card 3

transmits the data to the terminal device 2, the
invention can be applied to the case of transmission of
the data from the terminal device 2 to the IC card 3 in
the same processing as that of the forgoing example.
Here, an example in which the data section is composed
of 8 bits will be described.

The control unit 31 generates the transmission
data (Step S11). For instance, the control unit 31
stores the processing result of the processing which
has been performed in the IC card 3 in a transmission
buffer as the transmission data.

The control unit 31 determines whether or not the
number of the bits of logic “1” is 5 or more (Step
S12). The control unit 31 checks the bits composing of
the data section of the transmission data and counts
the number of the bits of logic “1”. The control unit

31 determines whether or not the counted number exceeds
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determi ned that the nunber of the bits of logic "1"
is five or nore (YES, Step S12), the 5 control unit 31
reverses each bit of the data section (Step S13). For
i nstance, as shown FIGS. 5-6, i% the data section is
conposed as "11110011", the con fol ™ unit 31 repl aces
the data section with "00001100". The control unit 31

ts_lLo "1" at the ert bit 10 (Step, S14
s agtﬁﬁh?négtha? Fﬁé HibeP TorCe ook LeSof tinpRg of the
Ioglgl"l" oes _ngt exi_st or nore (No, Step S12),

‘the coftrof GRFt @EapﬁF§t988lc "0" at the inverted bit

(Step Slshhe Sllhﬁscggquhl%%l t%%tt%%gsml%%egh%fd%%% bits

stored in e transmssion buffer to the term

devige 2, XC n§3n§50%15@eokrﬁ6§g]?%Egn %k%%uﬁﬁ2$2 the
(Step Si6)y. FIG 8 shows a fl hart for explaining

t he c@h@@@§SUHgtf9& Eé%@k%b%gebEﬁ datackothe data section
transmtted 20 fromthe IC card 3 by neans of the

t er m(sakpdevBce 2rofheneenhrel, WBi khadknof1the tekni A&l the

device 2 receives the data fromthe reception circuit

23 (Btep s82t)onFos cnspanee, ash&leanvoal “ynithe2tontrol

stores the reception data in a reception buffer. 25

VWhenunhé dat achascbeenheedsiteedecthencentihol*00MOL102T. The

of the termnal device 2 determ nes whether or not

the FAREFPEdUBEE P$ PB§Pclogic(Slépas2zhe finversed bit
(Step S14).

If it is determined that the number of the bits of
the logic “1” does not exist 5 or more (No, Step S12),
the control unit 31 puts logic “0” at the inverted bit
(Step S15).

The control unit 31 transmits the data stored in
the transmission buffer to the terminal device 2 by
means of the transmission circuit 32 (Step S16).

FIG. 8 shows a flowchart for explaining the
processing for receiving the data to be transmitted
from the IC card 3 by means of the terminal device 2.

The control unit 21 of the terminal device 2
receives the data from the reception circuit 23 (Step
S21). For instance, the control unit 21 stores the
reception data in a reception buffer.

When the data has been received, the control unit

21 of the terminal device 2 determines whether or not

the inverted bit is logic “1” (Step S$S22). ..If the -
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- 25 inverted bit is logic "1", the control unit 21
recogni zes that the successive data section is
conposed of the inverted bits. If the inverted bit is
logic "O0", the control unit 21 recognizes that the
bits of 5 the successive data section have not been
inverted. |If the control wunit g% determ nes that the
inverted bit is logic "1" (VYES,“Step S22), the contro
unit 21 inverts each bit of the data sectionh(Sgep 0
S23 For ance, as shown in FIG 6, if the data 1
seczﬁaﬁ °fge 5 thséa PILEOOAT106"E FRECEBAL FBELuRit 31

I h th th t f
SRR LB o M U SOTROALL N omposes

in the checeptionchubier (Stgp.g24). and regopniges ;.

t he reception ata descri ove

nunbeb"OftEQethE§09funh@gbﬁ " éo8ﬁlEQ§ data %ﬁ%tkggs of

of the fransm ssion data excee nore than ha

nunbereokutbesbit,s ghthheccdata ﬁggé'ﬁet EhéndQMb8§t98
the transm ssion side 20 reverse each bit of the data

section. Thetdeviceatenl LAett paANgBeThARS @@ aRULSe
logic "1" for the inverted bit so as to indicate that

t he bhvehasdbeen inveoyed. “The (degicetep the)reeept t6Atrol
si de checks whether the inverted bit is logic "1" or

| ogi ent@"21| fnvhet85ehnbebt edobi thisdkogi settiont hBtep
device on the reception side inverts to read each bit

of thé3dat afsecinshancFheprebyghovheinukber 6f bift she data

whi ch consune | arge power _
section 1is composed of “00001100”, the control unit 31

replaces the data section with the composition of
“111100117.

The control unit 31 reads the data stored in the
reception buffer (Step S24), and recognizes the
reception data.

As described above, when the.number of the bits of
logic “1” of the data section of the transmission data
exceeds more than half the number of the bits of the
data section, the device on the transmission side
reverse each bit of the data section. The device on
the transmission side puts logic “1” for the inverted
bit so as to indicate that the bit has been inverted.

The device on the reception side checks whether
the inverted bit is logic “1” or logic “0”. If the
inverted bit is logic “1”, the device on the reception
side inverts to read each bit of the data section.

Thereby, the number of bits which consume large power
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26 - may be reduced. As a result, a conmunication
system a transmtter and a receiver configured to
efficiently transmt and receive data may be
provided. 5 Wile the aforenenti oned enbodi nent has
been described the configuration which inverts each
bit of the data section for eaga data of one byte
(eight bits), the inventionis “linmted to the
configuration. For instance, any Iength can becone a
10 sectlon as long as a |l ength of which m ni mum unit
is TAE BReIHY Pgegs each of the data section is

i nverted for each gata of one bl%ck (256 bits).
the foregbng &fBoUmefRt “REE &R d@chVEéSm'tﬁetransmltter

Pl 8t L0 LE B8R h e RUeLEed BLhe B3 e Lhfspl? and

information s nversi on or eac

datarégggb@ndaggemgpvggt Phh§cRot limted to t he
configuration. For instanhce, the nunmber of the stop

bits can hﬁlméeqhasatfe%emem&we'dorén@%@wmwtt h%s been
i nversion of each bit of the data section. FI GS.

9- 10desehisbawt Bxptanat bena vi ews whekh QNQE@tB'@QChhglt of
configuration exanples of the data to be transmtted

t hrough theacesnuhboatbonepahhddtinodnonbebytexaspbat

of the first enbodinent. FIG 9 shows an expl anati on

vi ewbfbe) exphai ahmgnanon2bseranplémdtetineodata to be
transmtted through the - comunicati on path. As shown

in Frenfogurpeigata bBprowestrame,censi $esgth can become a

section as long as a length of which minimum unit is
the one byte as each of the data section is inverted
for each data of one block (256 bits).

While the foregoing embodiment has been described
the configuration which adds the inverted bits as the
information showing the inversion of each bit of the
data section, the invention is not limited to the
configuration. For instance, the number of ‘the stop
bits can be used as the information showing the
inversion of each bit of the data section.

FIGS. 9-10 each show explanation views for
explaining the configuration examples of the data to be
transmitted through the communication path 4 in another
example of the first embodiment.

FIG. 9 shows an explanation view for explaining an
example of the data to be transmitted through the
communication path.

As shown in FIG. 9, the data of one frame consists
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27 of a start bit (Start), a plurality of data bias

(Data bit), -a parity bit (Parity), and a stop bit
(Stop). The start bit is a bit to be added in front of
the data to be transmtted (transm ssion data). The
start 5 bit is 1 bit, and data of logic "0". The
termnal device 2 and the IC card 3 detect the start
of the transmission of the datd’by means of the start
bit. The data bit (data section) is a bit for
expressing the transm ssion data. For instance, the
10 d&fadséctirénPis &Sppes) ra7pﬁwﬁgllTheOéaﬂﬁ¢? biitsi gData
a bit for use in error detection. The stop bit is a
bi t f%%e AdBed 'ty Phé &RATSfY) tfhémfir ansiPes P déttap
The stop and the data o

b
logic "1" lcPh‘?hég)ﬁtﬂ n‘:bfjrﬁlorl&ataa%zll%l atnf?d hi%éjndédc&ﬁd LS‘O@&R of the
t
det e%%t%h%oegg %gf Eh%lg% ]éélsgr %ggny |f' t%ge %tart

he succeSS|ve
star bi;t, s te d .. A r mspnal
t he Fét 2 %aFg%3 %ggodﬁﬁéegffEggggheodetegs %%Fplna

the hesdcef 2 Lhg pgxt IéaEardAzc@%%ec@ \é’g'eCIEtEP‘E devige

on the transm ssion ide is the IC

descrirhedmhy sway ef tﬁéaaak@ b%V%%a%sC%%eth@ @Qb%@ the .
termnal device 2 is 25 the device on the transm ssion

si de, theTheventiaobicandahe appldied)i nst ke ssanmeoranner

‘as that of the exanple which will be described bel ow.

expressing the transmission data. For instance, the
data section is 8 bits or 7 bits.

The parity bit is a bit for use in error
detection.

The stop bit is a bit to be added to the end of .
the transmission data. The stop bit is 1 bit or
2 bits, and the data of logic “1”. The terminal data 2
and the IC card 3 can detect the end of the data of 1-
frame by means of the stop bit.

IF the successive data exists, and if the start
bit is detected next, the terminal device 2 and the IC
card 3 recognizes that the detected bit is the head of
the next data.

A case 1in which the device on the transmission
side 1s the IC card 3 will be described by way of
example. Even a case in which the terminal device 2 is
the device on the transmission side, the invention can
be applied in the same manner as that of the example

which will be described below.
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28 The control unit 31 tenporarily stores the

transm ssion data in the transm ssion buffer (buffer
menory). The control unit 31 checks bits conposing of
the data section of the transm ssion data. The contro
5 unit 31 counts the nunber of the bits that are |l ogic
"1" of the data section. The control unit 31
det er mi nes whether or not the ftinber of bits of the
data section exceeds a half of the nunber of the bits
in the data section. For 10 instance, if the data bit

i s conpos&BeofOBtEPLs Ui fe 3 lc SRIMPEI adrily 3t odeserthienes

whet her or .not the nunmber of bits of logic "1" is
five bR RBI&ES PP SﬁEadéPatQEcFFsﬁsmﬂ§568ﬁp8§ééeéf (puffer

the HemBerTor ¢he BPTSTRA Ehe dﬁﬁgeﬁgcﬁ‘éikﬁ% Penpgaing of
or Eg d%%a'g b?}gﬁtg% Hgthgﬁ #ggl Of &ne control
unoer O

bits o ogi C excee s the

nunb@519f3blgéuntg gn@ Haﬁee§eek'@ﬂe EH%SCQHEEO r%nhkglﬁ
31 puts two bits of the stop bit

cont rob amtthéldgggssg@tgbg_nunber of the bits of
logic "1" in the later section of the parity bit to

two bits. Theecehyrowhenitt Bang@ickt-imigekh@ndadth@r or not the
successively, the start bit of the next data wll be

t ransninbeedobehiihd thethtopgahit seat ibheekwehist 8. h3%f of

The control unit 31 reverses each bit of the data

sect kba. nNahekyofi fhehbidat ansebki datkssechposed 6br

"11110011", the control unit 31 replaces the data
instance, if the data bit is composed of 8 bits, the
control unit 31 determines whether or not the number of
bits of logic “1” is five or more. If the data section
is composed of 7 bits, the control unit 31 determines
whether or not the number of the bits in the data
section is féur Or more.

If it is determined that the number of the bits of
logic “1” exceeds the half number of the number of bits
in the data section, the control unit 31 puts two bits
of the stop bits. That is, the control unit 31 sets
the number of the bits of logic “1” in the later
section of the parity bit to two bits; Thereby, when
transmitting the data successively, the start bit of
the next data will be transmitted behind the stop bit
of the two bits.

The control unit 31 reverses each bit of the data

section. Namely, if the data section is composed of

"11110011”, the control unit 31 replaces the data
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29 section with "00001100". Thereby, the data shown

in FIG 9 is converted into data shown in FIG 10.

The control unit 31 transmts the data shown in FIG

10 to the term nal device 2 by neans of the
transmssion 5 circuit 32. FIG 10 shows an

expl anation view for explaining an exanple of the
converted data. As shown in FIG22107 in the

transm ssion data, the data section is expressed by
*00001100", and its stop 10 bit is conposed of two

bi t s SCPkeANr Ba&h v ﬁ@of)ﬁéoéi t-a, Thegedont ridle @it Zhoofm in
t he tern1na| device 2 confirms if the nunber of the

stop Bt Psit EPPVSFthbFP§OIqaqqu§W%Mbéﬁléﬁcthéfbtoﬁhe

bi t 5 control unit 21 recogni zes that

t he % ! rSF Pﬁé ?&c%§§§FWét&hﬁém%éE?Fbﬁs HﬁVﬁFFéle to
bi h f di t he dat th t t
ltSepl @%rhihaﬁ 8rv % In%éb”%ﬁgﬁegchqﬁ% n o %Ton

21 reverses eac tore
nunber, of ;thg,stop b|t is 1 bit, the 20 control unit

21 recogni zes that the bits of the successive data

section arggnot o R¥eked nbickS1 alats od Sus éﬁ”x&ﬁqgﬁgginlng

the data, the control unit 2I reads eac bit wt

revensi Bga@BCh bift thEOECHRSEAREE dathen the data shown
in FIG 10 has 25 been received, the control unit 21

confirns ®meathihe imumier. afo,the sitep dddndns e Didata, the

and recogni zes that the successive data section is

conpostd efciaverttedexpressed by “00001100”, and its stop
bit is composed of two bits.

When receiving the data, the control unit 21 of
the terminal device 2 confirms if the number of the
stop bit is 1 bit or 2 bits.

If the number of the stop bit is 2 bits, the
control unit 21 recognizes that the bits of the
successive data section are inverted bits. That is,
for reading the data, the control unit 21 réverses each
bit to read the each bit.

If the number of the stop bit is 1 bit, the
control unit 21 recognizes that the bits of the
successive data section are not inverted bits. That
is, for reading the data, the control unit 21 reads
each bit without reversing each bit.

For instance, when the data shown in FIG. 10 has
been received, the control unit 21 confirms that the

number of the stop bit is two bits, and recognizes that

the successive data section is composed of inverted
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- 30 bits. The control unit 21 reverses each bit of
"00001100" of the data section to replace each bit of

the data section with "11110011". The control unit 21
recogni zes that the data section is "CF" fromb5
"11110011" expressed in the binary system As given
above, the device on the transm ssion side decides

the nunber of the stop bit in réSponse the ratio of

the bits of the logic "1" of the data section of the
transm ssion data. The device on the 10 transm ssion

si dePié&ver s€§ceaentbpt snith@ldacaeseesi eacht bit of
trangmt the data section through the communication _
pat h Qoo?ﬁéoaevpéetaﬁ fRéar 66&ptoon ti dereRreeksarch Phe of

mb h t If th mh ,
of " $herHat gt GpCBre8 1 hs RS Caev ce bR ERBLFOL unit 21
d bit of the t
{ﬁc‘f%%' 8BntiEg LRUET 262 B3RR Bebelbn 08 ORED Seth "
| arge;povep 6an,. pe tedyced. (AS

conmmuni cation s spem a transmt lng§gosgngem receiver

confi gur edgt 1%%%'%%%@%'yt%ra JEE@Q%.t%%C%Ié%SQQE%l n

can be provided. A second embodi ent wi Il escribe

her eknatt aecidEkGehdlnghews %be%QKSQbﬁgbﬁﬂ‘Q%pkagbgﬁse the
an exanple of a configuration of a comrunication

systearia 2% thanpatkter and aogeeemver oregaedyng@at BRection

second enbodi ment of the invention. The sane

conpohients asanthoseioh tiheaf.ir Sheenkodiceenh ane

desi gnated by the
transmission side reverses each bit of the data section
to transmit the data section through the communication
path 4.

The device on the reception side checks if the
number of the stop bit is one or tow. If the number of
the stop bits is two, the device on the reception side
reverses each bit of the data section to read it.
Thereby, the number of bits consuming large power can
be reduced;

As a result, a communication system, a transmitter
and a receiver configured to efficiently transmit and
receive data can be provided.

A second embodiment will be described hereinafter.

FIG. 11 shows a block diagram depicting an example
of a configuration of a communication system, a
transmitter and a receiver regarding the second

embodiment of the invention. The same components as

those of the first embodiment are designated by the



10

15

20

25

31 identical reference synbols and the detai
explanation wll be omtted. The second enbodi nent

will be described by assunming that the 1UC card 3
transmts the data to the 5 term nal device 2.

However, also when the term nal device 2 transmts the
data to the I1C card 3, the invention may be applied

in the sane processing as that 36f the second

enbodi nent. The data to be transmtted between the
termnal 2 10 and the IC card 3 is applicable to any
one OfSphtfatnseigrenge  symppls apg thgd detet lngesy lishat ion
data i.s.sectioned for each 2 bits. It is assunmed that

a stgfili Swhlth*8%current  flows through the

connunica&kgns gth 4 " a state in

[ 4( hi gh) ", 5 and
whi ch a cdrren Sgseﬁ§9dﬁﬁgﬁﬂiﬁPdﬁg%mifgscrl ed by
mMyoLgat | h i Sl . .Usual l.y, en o
f?ans%?ggﬁh ngggﬁtto? ?ggiéggg%ﬁ,tfﬁgspé¥ga£he3data to the

ContE@EﬁiﬁQltaé@iEQe2yalHSngeEheaﬁg%r%%%nfkﬁy Q%ﬁminal
t hrough the conmunication path 4 conti nues by "t wo

20 biesickn20ot henswotdSththgakG ¢ar dnd Genthols 3801y,
that the value of the current flow ng through the

comminiveation payhod bppones "ikbLtheVBaRet b3BSMsttingd a8 that
bit of logic "11", the IC card 3 controls so that 'the
val uefofheéhsecondeahbbomeng .25 becones "HH'. Wen
transmtting a bit of logic "OL", the ICcard 3
control s $bet Hatat he Pal teaofsntilieecubretnterf ltbv ngrminal 2
through the conmmuni cation path 4 becomes "LH'
and the IC card 3 is applicable to any one of patterns
of “00”, ™11”, “01” and “10” when the data is sectioned
for each 2 bits.

It is assumed that a state in which a current
flows through the communication path 4 is “H(high)”,
and a state in which a current does not flow through
the communication path 4 is “L(low)”. Usually, when
transmitting a bit of logic “00”, the IC card 3
controls so that the value of the current flowing
through the communication path 4 continues “L” by two
bits. 1In other words, the IC card 3 controls so that
the value of the current flowing through the
communication path 4 becomes “LL”.

When transmitting a bit of logic “11”, the IC card
3 controls so that the value of the current flowing
becomes “HH”. When transmitting a bit of logic “017,

the IC card 3 controls so that the value of the current

flowing through the communication path 4 becomes “LH”.
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- 32 .Wen transmtting a bit of logic "10", the IC
card 3 controls so that the value of the current
flow ng through the communi cation path 4 becones
"HL". Then, the control unit 31 of the ICcard 3 5
sections the bits consisting of the data section for
each 2 bits, and encodes the data section so as to
assign the value of the current32LL* to the patterns
havi ng the | argest nunber. As shown in FIG 11, the
control unit 21 of the 10 term nal device 2 includes
an elBedi hganapist2ng. aThét ednipolicufilf”31tbe fheched 3
card 3 includes an encoding_ table 3la. The encoding
t abl 88121315389 hRatstbrageluni f WArcRusEepé flowing
plur%bit% of  conbi nations_for encodin% 15 the data
sect rBR°BFt hBSt FARSHI$SPbACRaPAt N TAePEGATESI “HRI't 31

f the IC.card ti the . bi f_th
at o Sect PR of PBagh "5 B 81 End LcBAnEacedtn < Rtinder

f t . 1 n n , n 1 n , n 1|| d n OII . _
Narols * TRE COREr 81 ane 781 Hingt Ponk A RoRE 20" £or

uni t cuhi,ch SQHEESaBBeeHHBB§E EH&-@%EQGEQEE§5H af, %QZto

sectioned bits. The control unit ects one o

pl urakktynotheepg@dngrsygtens staredrin Eeetﬁgcggkﬂgrns
table 31a, on the basis of the counted nunber. hen,

the nentingl tB6 uartedt humekirons as a first selection

unit. The control unit 31 encodes the data stored in

the tranabkeshbuhfén FAGLhelsekeet ednemoddiungtsPst em the
terminal device 2 includes an encoding table 2la. The
control unit 31 of the IC card 3 includes an encoding
table 3la.

The encoding tables 2la, 3la are storage unit
which store a plurality of combinations for encoding
the data section of the transmission data. The control
unit 31 of the IC card 3 sections the bits composed of
the data section for each 2 bits, and counts each
number of the patterns of logic “00”, “11”, “01” and
“10”. Namely, the control unit 31 functions as a count
unit which counts the number for each pattern of the
sectioned bits.

The control unit 31 selects one of a plurality of
encoding systems stored in the encoding table 3la, on
the basis of the counted number. Then, the control
unit 31 functions as a first selection unit.

The control unit 31 encodes the data stored in the

transfer buffer in the selected encoding system.



- 33 FIGS. 12-14 show expl anation views for

. expl aining exanples of the conbinations of the

10

15

20

encodi ng stored in the encoding tables 2la, 3la. FIG

12 shows an explanation view for explaining 5 an

encodi ng system A. The encoding systemA is selected

when the patterns "00" exi st nDstIy at the bits in

the transnission data. As shown®$n FIG 12, when
transmtting the bits of logic "00" by using the

encoding systemA, the IC card 10 3 controls so that

t he vaIueFéﬁsthézc&ﬂréﬁpwfEé@ﬂﬁ@aﬁhp@ugheWﬁefor explaining

SNSRI
currgﬁ?lg$%aﬁﬂagtﬁ? grol gﬁ%hnf2:t|gﬁlgg ggtahi

Ya by ki Ss Y\Einetiggﬁﬁgte%i?@?&tﬁﬁogt g =Peten g+bgaining
commi 2 PgLRE sk O eohyr Shel BRCERE v Rk Boikg

the Bitscebql pgbs t4Q" ngtg%@g“bh@ engadi mgfﬁggg gm /éhe

20 the IC car 3 controls so that the value o

currpnts fhowhagtthrnengbst B @afguni cation path 4
becones "HL". FIG 13 shows an expl anation view for

expl ai ni ngs ahoehcadi TIGSysemvBenThe a@REQEItAGGSYSEEMits of
Bis selected when the patterns of "11" exist nostly

in thegi25h"bDt'sbgf ushegt thasanssdangdayateAsAshewa I0 card
FIG 13, when transmtting the bits of 1logic "00" by

usi ng thetenéedsagtsypst eheBvaihe PE thedcurrent flowing

through the communication path 4 becomes “LL”. When
transmitting the bits of logic “11” by using the
encoding system A, the IC card 3 controls so that the
value of the current flowing through the communication
path 4 becomes “HH”. When transmitting the bits of
logic “01” by using the encoding system A, the IC card
3 controls so that the value of the current flowing the
communication path 4 becomes “LH”. When transmitting
the bits of logic “10” by using the encoding system A,
the IC car 3 controls so that the value of the current
flowing through the communication path 4 becomes “HL”.

FIG. 13 shows an explanation view for explaining
an encoding system B. The encoding system B is
selected when the patterns of “11” exist mostly in the
bits of the transmission data.

As shown in FIG. 13, when transmitting the bits of

logic “00” by using the encoding system B; the IC card
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34 3 controls so that the value of the current

flowi ng through the communication path 4 becones

"HH'. When transmitting the bits of logic "11" by
using the encoding systemB, the IC card 3 controls

so that the 5 value of the current flow ng through the
communi cation path 4 becones "LL" When transmtting
the bits of logic "A" by u5|n§ t he encodi ng system

B, the ICcard 3 controls so that the value of the
current flowing through the conmunication path 4 .
beco§e§°mﬂE®;Swﬁ@ntT9ttFﬁﬁsﬁﬁﬂﬁﬁn@ftﬁ@ebFP§r§Ptléépalng
" 10" ng the encoding systemB, the IC ca

cont FOTSU85" ERér COREUTIGPRSCRT SR duPFERRSFI Sarig t figen

b "LH. 14 sh
cxpl ShAECEASDABE POf BRraph dGY o A eRoling ayetem
C. Tgﬁc%ﬁﬁgg'%?§§¥ﬁt%”‘9h ICS%% ?h%dcgg%Qo E SRe that the

patterns o exi st nDstI

trangpigei er gﬁEacué§e§EOW@oMQnEI%%r%ﬁ hWRBR communication
transmtting the bits of logic " usi ng ﬁm

encoghig 3ystehnes the~l C qakre t%gn%m(i%tﬂh%l g$heoptihat of
the value of the current flow ng through t

commibgcat ron~pahudihgcenes onldddln\@h@@sttehaimsmtwel N¢ card
the bits of logic "11" by using the encoding system

C, tBecb@tcaid 3ocohtrokbet valvel vg ahe the rewrr élbbwing
flowi ng through the conmunication path 4 25 becones

"HH' thywheaht taasppmmingcehe obi e tdf 41 bgicom®B1™HILlYy  When
using the encodln% systemC, the I1C card 3 controls

so t haeneRétiandethe PhEScOEr dmwgifl OWlAgbvhusdgle the

encoding system B, the IC card 3 controls so that the
value of the current flowing the communication path 4
becomes “LH”.

FIG. 14 shows an explanation view for explaining
an encoding system C. The encoding system C is
selected when the patterns of “01” exist mostly in the
bits of the transmission data.

As shown in FIG. 14, when transmitting the bits of
logic “00” by using the encoding system C, the IC card
3 controls so that the value of the'current flowing
through the communication path 4 becomes “LH”. When
transmitting the bits of logic “11” by using the
encoding system C, the IC card 3 controls the value of
the current flowing through the communication path 4
becomes “HH”. When transmitting the bits of logic “01”
by using the encoding system C, the IC card 3 controls

so that the value of the current flowing through- the



10

15

20

25

35 comunication path 4 becones "LL". Wen

transmtting the bits of logic "10" by using the
encodi ng system C, the IC card 3 controls so that the

val ue of the current flow ng through the

comuni cation path 4 becones "HL". 5 The conbi nati ons

of the encoding are not limted.  to the aforenenti oned
encodi ng systens A, B, C The %ﬁcoﬁing tabl es further
store other conbinations. An acceptable configuration
may be configured so that the control unit 31 o
sect FEHSURhebi 3 BBRSI 4t PRGOBESt helio d¥hanséeenspitting
for each 2 bits, assigns the value of the current

"LL" Ct'D Phaspgft%?ﬂgcofl&hiéw HRéNAuRBEr ePsoPReg system C,
| ar t,.Aassigns,"LH and "HL" to_t patterns _of

whi CRESt RS o8 e?sCSPErPﬂé § cBhatlgE§e¥F55ﬁdOFh§he current
thir F gesty ectivel and_assigns. . HH' ' to the ...,
at t ot na A9 bERRCEh Ly BRI T8 pRRR L RoBoh8E v

| argest. Ehgic%éb§HQ%@Pﬁgaﬁ%pk%@aghggdgh§Wé&%rnPFO%}mited

expl aining a ormat o a to be transmtted

the t€ §ﬁéda§o£@meﬁb§oh§BnEH@Bdgﬁ¥!§9S%em@SA§hgwnCLn The
FIG 15, the transm ssion data 207i ncl udes "node

addr essodingnegging systeprspeeirki 68hk@Ncombinations. An
i nformation"”, "command code", "data |ength", "data"

and atchptikbtedednfTherinade adgresstohsignkedmsbi @Aat the
showi ng a transm ssion destination address and a
transainsspdbnunPs sbuseetaddesesse Bhes" comrandicgdet khe
information for specifying processing of data. The
"dat@afengehties LphfepRAt PohisRowkAgiohe kbrgvRlok of the

the "data" section. ,
current “LL” to the patterns of which the number is the

largest, assigns “LH” and “HL” to the patterns of which
the numbers are the second largest and the third
largest, respectively, and assigns “HH” to the patterns
of which the number is the fourth largest.

FIG. 15 shows an explanation view for explaining a
format of data to be transmitted from the IC card 3 to
the terminal device 2.

As shown in FIG. 15, the transmission data
includes “node address”, “encoding system specification
information”, “command code”, “data length”, “data” and
“check code”.

The “node address” is information showing a
transmission destination address and a transmission
source address. The “command code” is information fbr
specifying processing of data. The “data length” is

information showing the length of the “data” section.
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36 The "data" neans data to be transmtted

(transm ssion data). The "check code" is information

for confirmng the validity of the transm ssion data.
The "encodi ng system specification information" is 5

i nformati on showi ng the encodi ng system used for

encodi ng the "data" section. Nanely, when encoding the
"data" section, the control Tni$®31 adds the

i nformati on showi ng the sel ected encodi ng system as

the "encoding system specification information". In
thi sTh® cd3ka’tReaesntlr6R GRi Pe3irpuABLiteRs dsrapsmission
encoging information processing unit. Wien receiving
the @ata) -t h&hBonfPEFkuRPEe3116f INfREMPELRINAPTdEGRELTMING

2 i the. "encodi ng system specification
AR SR IR R g TS
det i hat _which of th di. st ens
" Shown DU nerERsE e sVl Ereapesiad e bR 2
s shoun byt g Spec t
i n 05H§5k8$t1§ﬁsgq099P5 Egggggggpgg§'ggstgaeaggg gl

) B,J_'C ’Ih'
ormatidn” is

unit 21 selects one of “t €nco

SySt§H§o§§9§egh5n“HQ%aengggkﬁgnEabh%m%l?; Qﬂe%hgﬁcgging the
case, the control unit 21 functions as the second

sel ecliheA”uBkttibR,aeser daneeow tRithgisalest ede
encodi ng system the control unit 21 decodes the
recephfonmdat an Ihuosingt bReceblibokednehcdtiihynelc@Bs as the
as a decoding processing 25 unit. If the encoding
syst 8eanspecnfi eaticem Bpkoifrathabononi $nffbemanfionfati an this
showi ng the encodi ng system A, the
case, the control unit 31 functions as an encoding
information processing unit.

When receiving the data, the control unit 21 of
the terminal device 2 confirms the “encoding system
specification information”. Namely, the control unit
21 determines that which of the encoding systems A, B,
C is shown by the encoding system specification
information. Based on the determination, the control
unit 21 selects one of the plurality of encoding
systems stored in the encoding table 2la. 1In this
case, the control unit 21 functions as the second
selection unit.

In accordance with the selected encoding system,
the control unit 21 decodes the reception data. Thus,
the control unit 21 functions as a decoding processing
unit.

If the encoding system specification information

is the information showing the encoding system A, the



Py

10

20

37 control unit 21 interprets that the value of the
current "LL" by 2-bit is logic "00". The control unit
21 interprets that the value of the current "HH' by 2
bits is logic "11". The control unit 21 interprets 5
that the value of the current "LH' by 2 bits is logic
"01". Further, the control unit_21 interprets that the
val ue of the current "HL" by 2 Bits is logic "10". |If
the encodi ng system specification information is the
i nformati on showi ng the encodln% system B, the 10
contF@PtEﬁﬂtuéitiﬁgeFﬁF@F@rﬁﬁﬁt PRé FAeuEadfiet R the
current "LL" L2 bits is logic "11'".. The contro
unltcuﬁiePEteFérepg ﬁgfttﬁé vaPhE oPOfhe EhPrEAPETAL unit

b 2 t | "0 tral it
|¥terpLe$§eSPﬁ§ tﬁgagaFB% 4f g%er uF%gnFuIEFPt yHg” by

bi ts 'E kgg %%?ﬁnlO ”Furinghtong%oﬁontrgl n&%E%%prets

|nterprets t e value o e curren

bitschgcl egbcyaQhe. ¥M@Heteﬁr§eﬁ9dbﬂ ~SYHSL €My 4 gﬁols éoglc

specification |nfornat|on IS the I n tiron

t he eO@Odlngu%iﬁé%n1g%etggntggmtﬁﬁhtuﬁﬁtl%%eEPEQEQrghét the
that the value of the 20 current "LL" s is

| ogi ealGk" ofThReCOOLEOht UNL” B an@&BrQ%81bQ@E the~ .
value of the current "HH' by 2 bits is logic "11". The
control ufift t2¢ enterpnet systhkat spheirdkueioh tth€ormation
current "LH' by 2 bits is logic "00". Further, the
conti@ltbﬁitHZQrmatepprehewthgtthheeﬁﬁodahgesgéteheB the
current "NHL" by 2 bits is logic "10". According to

the fERRBELgPVER dbovelefprebgahphé, tha wadeei afwhheh

the data of "79" is transmtted will be
current “LL” by 2 bits is logic “11”. The control unit

21 interprets that the value of the current “HH” by

2 bits is logic “00”. The control unit 21 interprets
that the value of the current “LH” by 2 bits is logic
“10”7. Further, the control unit 21 interprets that the
value of the current “HL” by 2 bits is logic “01”.

When the encoding system specification information
is the information showing the encoding system C, the
control unit 21 interprets that the value of the
current “LL” by 2 bits is logic “01”. The control unit
21 interprets that the value of the current “HH” by
2 bits is logic “11”. The control unit 21 interprets
that the value of the current “LH” by 2 bits is logic
“00”. Further, the control unit 21 interprets that the
value of the current “HL” by 2 bits is logic “10”.

According to the method given above, for example,

a case in which the data of “79” is transmitted will be
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38 described. "79" expressed in hexadeci mal notation
is "01111001" in the binary system Wen transmtting
this data, if the data is sectioned for each 2 bits,

t he data beconmes "A ", "11", "10" and "O1l". 5

According to the second enbodi nent, the control unit
31 determnes that the "01" is the patterns which

exi st nostly. Based on this deté¥mination, the contro
unit 31.selects the encoding system C anong the
plurality of encodlng systens stored in the encoding

10 tdbperdbad. The786nerkpkreanet 30 basadesimhé datatobn is
"01111001" through the encodi ng system C t hen obt ai ns
t he dﬁ%élépol”oemlibeoblnwﬁé egRteBl ulhen3trasesithéng

i nfor show ng the encodi ng system C as the
"encBga 8§§§teh¢1§g§pgérﬁl&ﬁt?BHtFﬁP%PnﬁPFoﬁaChaﬁdbltSr

t he dat a_of 01 0", ,th
tranchFSSrEn BPTEdre 381 Thalcont ol GAft 81 of the
term nal gzbgglg nf| ros _the “enc

d|n st
speci fi cation ornat 8n$eF8nPegggﬁF%gep¥ agg%hgontrOl

i nforpatign a@em ne0chhe encodpng system atwﬁna which

control unit 21 selects tEe encodi ng system € sto

in theiepcpdingyt abhgs2dachornh ot gEPEShihAe; ERECEPLLOR ntrol
data of "00111000". That is, the control unit 21

sect ,aNS Bmesaaéat@fthBOQAé$a@Q EQstreach 2Zmbhisthe
interpret the data 25 through the encodi ng system C.

Ther pbyralheycoiit entodiingt s2étehsasnsrebeifdatBeobncoding
"01111001". The control wunit 21 recognizes the data
of "7@bleraohethe data of
The control unit 31 encodes the data of “01111001”
through the encdding system C then obtains the data of
“00111000”. The control unit 31 adds the information
showing the encoding system C as the “encoding system
specification information”, and transmits the data of
“"00111000” by means of the transmission circuit 32.
The control unit 21 of the terminal device 2
confirms the “encoding system.specification

7 4

information” to recognize it as the information showing
the encoding system C. The control unit 21 selects the
encoding system C stored in the encoding table 2la to
interpret the reception data of “00111000”.

That is, the control unit 21 sections the data of
“00111000” for each 2 bits to interpret the data
through the encoding system C. Thereby, the control

unit 21 obtains the data of “01111001”. The control.

unit 21 recogniies the data of “79” from the data of
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the ICcard 3 to the termnal 2. Wiile the flowhart
will be 5 described by assum ng an exanple in which
the termnal 1Ccard 3 transmts the data to the
termnal device 2, the invention may be applied to
the case of transm ssion of “thé9%ata fromthe
termnal device 2 to the ICcard 3 in the sane
processing as that of the 10 foregoing exanple. The
contrdﬂhl%iotllgl generates the transmission data (Step
S31). For instance, the control unit 31 stores the
processi nd fesdi4 Honshe Friceedsi g S e braisn een

performed in the 1C card 3 in the transm ssion 15

buf f &FCCESSERE ?P&n%%@%ﬁtdéwa thendadentiram (e 1§ card 3

‘checkts I|ne of, b|t ﬁiﬁlﬁ bits of the data sectlon
i ﬁlcﬁ

(Step“s t?ﬁgl &?rjrt Rard piitls P
conp Srlgf % data sectl on of t transnission

data or each blts annld 9% 6uht™s R nl}r?o 13p W Feminal

Datt%&n%a%% on%% ts gldat 1" aQ%. %é}m al device 2,
respectively. The control unit é) termnes the

patt e whiveh t&%nSts 1Rt |
count ed nurrbgr (nStep S33)a¥>p‘12et§{72cgb%§r{3e3 C%fselt{beﬁ

det ergviamethitshabrt be patt et a 250 thel"t Qi) XS 2 to
nostly at the bits in the transmSS| on data, the

cont rable UQi a3l Seliectthet Bameeprodiad@ iSystemtG ASteP the
S34)foregoing example.
The control unit 31 generates the transmission
data (Step S31). For instance, the control unit 31
stores the processing result of the processing which
has been performed in the IC card 3 in the transmission
buffer, as the transmission data.
The control unit 31 checks a line of bits in the
bits of the data section (Step S32). The control unit
31 checks the bits composing of the data section of the
transmission data for each 2 bits and counts the number
of the patterns of logic “00”, “11”, “01” and “10”,
respectively. The control unit 31 determines the
pattern which exists mostly on the basis of the counted
number (Step S33).
In Step S33, if it is determined that the pattern
of “01” or “10” exists mostly at the bits in the

ftransmission data, the control unit 31 selects the

encoding system C (Step S34).
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of

In Step S33, if it is determned that the pattern
11" exists nostly at the bits in the transm ssion

data, the control unit 31 selects the encoding system

B (
t he

Step S35). 5 1n Step S33, if it is determ ned that
pattern of "00" exists nostly at the bits in the

transm ssion data, the control unit 31 selects the
encoding system A (Step S36). 4He tontrol unit 31
encodes the transm ssion.data 10 on the basis of the
sel ected encodi ng system (Step S37). The control unit

repl

aces fLReSteBnSAPssiidnidats Jostteredned ttha@t the pattern

transm ssion buffer on the basis of the elected

=

encoffnglsysEEASCThBOEBAY T BF GAPt P3ESadés the transmission
inforn?tion shomﬁng ghe selgcted encodi ng system 15
arn 8

(en08

cont
st or
devi
S38)

g 50§t ERP L8t HBIEr ahsAFPSCER GAEaSNFRELNG system B
r unij 1 transmts the transm ssion data
iSteH sk

fransm ssion buffer to the term nal

ce 2 E¥c§%%§8§ %,tQ% -E&Q%ﬂh%%% %i%g%F%%gts%h%S%%Qtern

. 20 ows a flowchart Tor exXplaining

proc§§5hﬁg”fQ&igggehggegytQ@ gﬁgabﬁstgntEﬁ%ﬁ%&%h%ﬂéssion

fromthe I C car

The
t he

3 by neans of the term na evi ce
€enkl othunkbn2ioof yhhe B@rgbmébt§e¥h%ee%coﬁgga'¥?§tem A

data by neans of the reception circuit 23

(StepsB4p) s36pr i nstance, the control unit 21 stores

t he

reception data in the reception buffer. \Wen the

data i s r&tei gedtroheuaant Bal eumickde2] tofe transmission data

on the basis of the selected encoding system (Step
S37). The control unit replaces the transmission data
stored in the transmission buffer on the basis of the
elected encoding system. The control unit 31 adds the
information showing the selected encoding system
(encoding system) to the transmission data.

The control unit 31 transmits the transmission
data stored in the transmission buffer to the terminal
device 2 by means of the transmission circuit 32 (Step
S38).

FIG. 17 shows a flowchart for explaining
processing for receiving the data to be transmitted
from the IC card 3 by means of the terminal device 2.

The control unit 21 of the terminal device 2
receives the data by means of the reception circuit 23
(Step S41). For instance, the control unit 21 stores
the reception data in the reception buffer.

When the data is received, the control unit 21 of
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41 the termnal device 2 confirns "encodi ng system
specification information" (Step $S42). The contro

unit 21 determ nes that which of the encodi ng systens
A, B, Cis shown by the encoding system specification

5 information. The control unit 21 selects one of the
plurality of encoding systens stored in the encoding
table 21a, on the basis of the #iéternination, and
interprets the reception data. In Step $42, i f t he
encodi ng system specification 10 |nfornation of the
receﬁb?oﬁeé@ﬂaaﬂsdﬁﬁécﬁnﬁoﬁﬁﬁﬁﬂéms SkowPAgngheystem
encodi ng system A, the control unit.21 selects the
encoEPﬁ§l§§§?éﬁPﬂ iBEepmMaR3Pn”| {SEeppSE3d - | Fheneontrol
encodin ystems ecification .informtion of t he
receHPﬁgnidaFEt?§ HﬁslﬁEBFnﬁpFGH of{5t8RofirAgitRE Systems

oot g, Yot EmsBopty By 205 %%Feﬁé%gé%ége%‘:%%{eﬁﬁication
enco%@grag%asm Spﬁﬁgf Egsuga f%gﬁ n fﬁ LAE of the
recept | On at a or mat I on

encodh Nga3Y$ egkcénEgﬁlﬁ%4E§9ke Q'Et%%e%olﬁekﬁgt%nEgglng

encodi ng system C (Step e control unit

readsabhe pesepbhonnhdabasen th%heaab§e9R15B%léﬁleghed
encodi ng met hod (Step S46). The control wunit

repl anesrpheckecapt resegatianstared in the receptlon

buffer, on the basis of the selected 25 encoding

system Ther hyp SHé,cart tak enicbd2hgcaystebt aipecification

original data of the data encoded by the IC card 3.
information of the reception data is the information
showing the encoding system A, the control unit 21
selects the encoding system A (Step S43).

In Step S42, if the encoding system specification
information of the reception data is the information
showing the encoding system B, the control unit 21
selects the encoding system B (Step S44).

In Step S42, if the encoding system specification
information of the reception data is the information
showing the encoding system C, the control unit 21
selects the encoding system C (Step S45).

The control unit 21 reads the reception data on
the basis of the selected encoding method (Step S46).
The control unit 21 replaces the reception data stored
in the reception buffer, on the basis of the selected
encoding system. Thereby, the control unit 21 can

obtain original data of the data encoded by the IC card

3.
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- 42 As described above, the device on the

transm ssion side sections the data of the

transm ssion data for each 2 bits, and counts the

nunber of patterns of logic "00", "11", "01". and

"10", respectively. The device on 5 the transm ssion

side selects the encoding systemon the basis of the
count ed nunber and replaces'thé“%ife t hrough t he

sel ect ed encodi ng system The device on the reception

si de checks the encodi ng system specification

i nf or mat i 9. ?ﬁerﬂ%%?c%boi%roﬁh?h%eYe%%p?Poﬁh§|HéansmlSSlon

reads he receptio %a on he basis of the encodin
syst% Shdwn® b@“ %H?n% s9%%en¥%%%eT%$b%$. pra for

f Ther eby, _{ f
of TSHrE “07GhG TRE HUME? LT FOUPE - 1¢ P E T Rbert lovic
equaloyo cagh otfigr. Lhe ﬂwberrééggét%éfgonew 8vice on

Iarge polver “may be reduced

CO”“P@eC@£éQ§m§§§I§H]s?det§@P§81§t€ﬁe %ﬁgoéiﬁgcg%%@ém on

configured to efficiently transmt and rece

dat arganpRei provi died. Wit &4 t hemsee 0y epbodi seat v}% bits
t he above has been 20 described in a case in which

t he tiwnbegh of heashl paté@rancdéSigouayetey sectioning

for each 2 bits, and the bits are replaced with the

bits wi t hTeaaiteicpower tbensanpptdoon theei aeaksonhes

not limted to the configuration of the above. The
nunbenrcofiizecsyonsnofpe@bi i bet b sinhorhet dana sBoeidavice
may be any nunber. However, increasing the nunber of

sect PBNENE nEF@ABELON t Hbde URBRFES oFhparéeepsion data on the

basis of the encoding system shown by the encoding
system specification information. Thereby, for
example, even if the number of logic “0” and the number
of logic “1” are almost equal to each other, the number
of bits consuming large power may be reduced.

As a result, a communication system, a
transmitter, and a receiver configured to efficiently
transmit and receive the data can be provided.

While the second embodiment of the above has been
described in a case in which the number of each pattern
is counted by sectioning for each 2 bits, and the bits
are replaced with the bits with smaller power
consumption, the invention is not limited to the
configuration of the above. The number of sections of
the bits in the data section may be any number.
However, increasing the number of sections increases

the number of patterns.



- 43 \Wiile the first and the second enbodi nents given

, above have been described in the exanpl es of

10

transmtting the data on the basis of the |east
significant bit (LSB), the invention is applicable to

a 5 case in which the data is transmtted on the basis

of the nost significant bit (MSB). Additiona

advant ages and nodi fi cati ons” wi{+$ Teadily occur to

those skilled in the art. Therefore, the invention in
its broader aspects is not limted to 10 the specific.
detai | s alHB1lkepFesehtastvendnbbai rerrsd smhbeAlaaats given
descrj bed herein. Accordingly, various nodifications

may BBOMBJR2VRt ABEE dBPaFtPRY fRoRNEnEX2EBiLEst Obr

f th [ ti t fined b
Cher BERBATEGC o) Rt aHALEnary CBELPOSrEncE, ChE 1oapAY
IS =D. 1S 1, . ' ' t ith .
tranSaotE o CT8bnR i Guf B3E o £F Bne e bl ar ) > AP RaPhe £ 2
fecebxgé iHOQRRQHVEHet8a£§°§éVErBHEmQ@EthBﬁnﬁﬂétkggis of
fromthe 5 transmtter, wherein the transmtter

CONPEh8eRo8t COWPhi ¥REEnWNLER ¢aYRS the nunber of bits
of any one of Dbinary values of a data section of the

transm sspgaidabaal 0abBeahransri thadmod@rackikhishs will
i nversion determ nation unit which determ nes whet her

or netadbverstonrptocerssagskhoukd ihetperhotmedTherefore,
the transm ssion data on the basis of
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.



10

15

20

25

the nunber counted by neans of the count unit: a first
i nversion processing unit which reverses 15 each bit
of the data section of the transm ssion data when the
first inversion determ nation unit determ nes that
the inversion processing should be perforned; an

i nversion information processina unit which adds

i nversion information showi ng th&t the bits are 20
reversed to the transm ssion data when the first

I nversion processing unit has reversed the bits; and

a transm ssion unit whielATt len$HAIIRIhE St r ansmi ssi on
data to the receiver, and the receiver conprises: 25 a
receptionluni & WRIEHDLEAEILPES Stvisd Satd th PakgRinsréd ter
fron1th§.transn1tter; a second inversion determ nation
uni t SRATEAYEEY g8t EFANABL twhéPREY SRtR0BNPANGerSFEAVET

processi.ng shoul.d be performed for the transm ssion
datac8ﬁf%%8r8§sF8 BFce$H$eFéFo 3Rt SrAREMGHt6F £REM the
datat%gﬁghxggegy Qggggigf the reception unit: and 5 a
second 1 nversiroh processing unit which reverses each

bit of thepdata_.seqti-en of fhe; reception data when

t he second i nversion getern1 ation unit determ nes

that theai pvensi QRiRr o6essi BGushQuUldbe pektorred, 2 of
The system according to claim1, wherein the 10 count

uni t agguehs bift 5iaanfi guredst erf howagur k8Bkschnort hee
data section of the transm ssion data. 3. The system
accotdengmtescbai neta whebei Arbhemitted;

a first inversion determination unit which
determines whether or not inversion processing should
be performed for the transmission data on the basis of
the number counted by means of the count unit:

a first inversion processing unit which reverses
each bit of the data section of the transmission data
when the first inversion determination unit determines
that the inversion processing should be performed;

an inversion information processing unit which
adds inversion information showing that the bits are
reversed to the transmission data when the first
inversion processing unit has reversed the bits; and

a transmission unit which transmits the
transmission data to the receiver, and

the receiver comprises:

a reception unit which receives the data
transmitted from the transmitter;

a second inversion determination unit which
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first inversion determ nation unit determ nes that the

i nver si on processi ng shoul d be perfornmed when the 15
nunber counted by neans of the count unit exceeds a

hal f of the nunber of bits of the data section. 4. A
transmtter configured to transmt data to a partner

devi ce through a conmmunication path, conprising: 20 a
count unit which counts the nunber of bits of any one

of binary values of a data section of the

transm ssion data to be transmitted; an inversion

det effit AL BAS UK ETAL chrdepér Anressimhepheressingt should
i nver si on processing should be performed 25 for -the
tranSfi BSF6RTAEAalOR Fhe BAINSMAFSERE AakbBePncébAt Bgsis of
by nmeans of the count unit: _an inversion processing
un|tlﬁH?EHlPBVéPS%Eméééﬂn4@T bre efteheeasiyedebli Brans of
of Eﬁ1trans ssion en the inversion

dete

T nattoh bﬂ?tuﬂé erﬁ? es that the inversion
DYOCESSIng %Eg%kg QSVB% 8rn%ﬁbC%gsggégéS|Invgﬁgpoﬁeverses

i nformati on processi ng

'nfOEQ§B|B@tSQ9mkHQ &Q@g Eggbgbhs r%h r?¥§5§%90ﬂhggta when

the bits have been reverse e i nversi

proc@ﬁ@'Bgcéﬁﬁt1na@93§oﬁr@8§gkﬁ§hgeleﬂ'EnT@'egtermlnes that
transmts the transm ssion through the comrunication

pat hthelOnberAibeCpr¥eEsEOALT gHRAAAt Bel BERENEREAL @

transmitted froma partner device through a

comuni caki.onTpat byscenmpeksbiging to claim 1, wherein the
count unit counts bits configured to flow currents in
the data section of the transmission data.

3. The system according to claim 1, wherein the
first inversion determination unit determines that the
inversion processing should be performed when the
number counted by means of the count unit exceeds a
half of the number of bits of the data section.

4. A transmitter configured to transmit data to a
partner device through a communication path,
comérising:

a count unit which counts the number of bits of
any one of binary values of a data section of the
transmission data to be transmitted;

an inversion determination unit which determines
whether or not inversion processing should be performed
for the transmission data on the basis of the number

counted by means of the count unit:

an inversion processing unit which reverses each



a reception unit which receives the data transmtted

. fromthe partner device through the 15 conmunication
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pat h; an inversion determ nation unit which determ nes
whet her or not inversion processing should be

performed for the reception data on the basis of
inversion information of the data received by neans

of the 20 reception unit; and ah®inversi on processing
unit which reverses each bit of a data section of the
reception data when the inversion determ nation unit
det ePifnes thatdehe spavérsi oh phecessnagishoahddbea when
performed. 25 6. A communi cation systemwith a

transhft tBYerEsari gaFeamivattansint thiinarymdaca ahatathe
receiver confh?ured to recelve data transmtted from

the #7VELPF8RASREPEEPS 1 MeFBPHIENBSt PERSATTEES

COITprI Ses. I rst.stora

plurality ofl“@ﬁéS&PHgl§§8f8ﬁ§lPHePéPﬁeFﬁlgavaﬁéé whigh

t e
e i e L S L
nunb@éveés&aewpéht@5@8b9£s|Hgbg ﬁéeR'EéB §§£80Fyomeans of

unit which selects any one o e pl urar Ity o

encodhagi systemBnshebedskinfhgnit stnqgl0 storage unit,
on the basis of the nunber counted by neans of the

count unib; taanencedibg unit whieh epeadastkhendata
section of _
transmission through the communication path.

5. A receiver configured to receive data
transmitted from a partner device through a
communication path, comprising:

a reception unit which receives the data
transmitted from the partner device through the
communication path;

an inversion determination unit which determines
whether or not inversion processing should be performed
for the reception data on the basis of inversion
information of the data received by means of the
reception unit; and

an inversion processing unit which reverses each
bit of a data section of the reception data when the
inversion determination unit determines that the
inversion processing should be performed.

6. A communication system with a transmitter

configured to transmit binary data and a receiver

configured to receive data transmitted f£rom the
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the transm ssion data on the basis of the encoding
system sel ected by neans of the first selection unit;
15 an encoding information processing unit which adds
encodi ng system specification informati on showi ng the
encodi ng system sel ected by neans of the first
selection unit to the transm ssion data; and a
transmission unit which transnmi£d the 20 transm ssion
data to the receiver, and the receiver conprises: a
second storage unit which stores a plurality of
enco8FAgSByStens vYAerein in advance; a reception unit
whi ch receives the data 25 transmtted fromthe
transnitt&Pe 5T88EBRE 88| 6CFPSH SESitt whi ch selegts any
one of the_plurality of encoding systens stored in.

t he second Egrs§t8Fﬁé§gﬁan}tb§ Morf HoRESefc didig ity of

syst ecification information of the data received
by ngg%géggg Fﬁég?géerSF?lgn&naa8¥88&rng processi ng

it whi . ion of the .
ocopt| o dars on TG BASTE GFOTRE" ocaficg SSyhiem oF the

sel eetglshysoeansq9t 4t hg secen nsa%k%ghigﬁdugkpntZ'each
The system according to claimbé, erein the I TSt

sel egtinBaruBkt t5el getscthe epcadiyng;systemso as 10
to replace patterns which exist nostly with patterns

whi ch m nienfze spowen ee@nsumMmhienwh chAskNaRsE Lher one of
configured to transmt data to a
the plurality of encoding systems stored in the first
storage unit, on the basis of the number counted by
-means of the count unit:
an encoding unit which encodes the data section of
the transmission data on the basis of the encoding
system selected by means of the first selection unit;
an encoding information processing unit which adds
encoding system specification information showing the
encoding system selected by means of the first
selection unit to the transmission data; and
a transmission unit which transmits the
transmission data to the receiver, and
the receiver comprises:
a second storage unit which stores a plurality of
encoding-systems therein in advance; |
a reception unit which receives the data
" transmitted from the transmitter;

a second selection unit which selects any one of

the plurality of encoding systems stored in the second
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; conprising: 15 a storage unit which stores a plurality
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of encoding systens therein in advance; a count unit
whi ch sections a data section of transm ssion data to
be transmtted for each prescribed bit to count the
data section of the sectioned bits for 20 each
pattern; a selection unit whichi%el®ects any one of the
plurality of encoding systens stored in the storage
unit, on the basis of the nunber counted by neans of

t he %Eﬁﬁ@gﬁnPFlt25b%ﬁe@n%@th§ anEeding chyerendes t he
data section of the transm ssion data on the basis of
t he %ﬂ%ﬁ?h@até%téﬁ%m%‘é%%ﬂ By Re&ndabf-fpecived by means
selec on unit; ncodi ng i nformati on processing

uni tOhnFRR Laget V%ﬁcoﬂnﬁg systen1specificat:on .
f h th te

ot gn gt L o060, LI SR BELEY DY, o
d N

raneat s AL P IR S5 B B P Bt e

A re&%a@[ngomg&ﬁegeigc{@&ebvemgghé 5Ea£‘§é" %é@&'néfom
a partner device through a connunlcatlon ,

conpsbséngiodOyaistorage unit which stores a plurality
of encoding systens therein in advance; a reception
unit which.retrevegstbe datarding to claim 6, wherein the

first selection unit selects the encoding system so as
to replace patterns which exist mostly with patterns
which minimize power consumption.

8. A transmitter configured to transmit data to a
partner device through a communication path,
comprising:

a storage unit which stores a plurality of
encoding systems therein in advance;

a count unit which sections a data section bf
transmission data to be transmitted for each prescribed
bit to count the data section of the sectioned bits for
each pattern;

a selection unit which selects any one of the
plurality of encoding systems stored in the storage
unit, on the basis of the number counted by means of
the count unit:

an encoding unit which encodes the data section of
the transmission data on the basis of the encoding

system selected by means of the selection unit;
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transmtted fromthe transmtter; a selection unit

whi ch selects any one of the 15 plurality of encoding
systens stored in the storage wunit, on the basis of
encodi ng system specification information of the data
recei ved by neans of the reception unit; and a
decodi ng processing unit which decodes the data 20
section of the reception data oh’the basis of the
encodi ng system sel ected by neans of the selection
unit.

an encoding information processing unit which adds
encoding system specification information showing the
encoding system selected by means of the selection unit
to the transmission data; and

a transmission unit which transmits the
transmission data through the communication path.

9. A receiver configured to receive data
transmitted from a partner device through a
communication path, comprising:

a storage unit which stores a plurality of
encoding systems therein in advance;

a reception unit which receives the data
transmitted from the transmitter;

a selection unit which selects any one of the
plurality of encoding systems stored in the storage
unit, on the basis of encoding system specification
information of the data received by means of the
reception unit; and

a decoding processing unit which decodes the data
section of the reception data on the basis of the

encoding system selected by means of the selection

unit.



