Description TRANSM SSI ON SYSTEM AND TRANSM SSI ON
APPARATUS Technical Field [0001] The present
invention relates to a transm ssion systemand a
transm ssion apparatus wherein a termnal such as a
nobi | e apparatus is connected to a network w thout a
cable, and particularly to a transm ssion system and
a transm ssi on apparatus wherein a nobile apparatus
is connected to a wired network such as the Ethernet
(registered trademar k) Dédeolghi @ connecti on

apparatus such as an access point. [0002] More
particularly, the present invention relates to a
transm ssion system and a transm ssi on appar at us

TWARKEITE 58 OND Bivke AP PATAT RS NSH TCBTRRC he@ ska T snet wor k
at a transm ssion speed simlar to that of the

Et hernet (registered trademark), and particularly to
a transm ssion systemand a transm ssion apparat us
rwherein, @;0phile apparatus is connected to a network

usi ng short range communi cati on neans for
[ggg?inication_at such a short distance as a
contactl ess distance at a high speed i with reduced

' .ar . Back
%’}“’er Fonsumption and af. a redpced cost. Backoround

system and a transmission apparatus wherein a terminal
such as a mobllie apparatus 1s connected to a network
without a cable, and particularly to a transmission
system and a t;ansmission apparatus wherein a mobile
apparatus 1s connected to a wired network such as the
Ethernet (registered trademark) through a connection
apparatus such as an access point.
[00062]

More particularly, the present invention relates to
a transmission system and a transmission apparatus
wherein a mobile apparatus is connected to a network at a
transmission speed similar to that of the Ethernet
(registered trademark), and particularly to a
Lransmission system and a transmission apparatus wherein
a mobile apparatus is connected to a network using short
range communication means for communication at such a

short distance as a ceontactless distance at a high speed

=



[0003] The word [Ubiquitous] is used frequently as a
direction destined by a conputer and a network in the
future. [Ubiquitous] signifies an [environment
wherein, to anywhere the user noves, the user can
utilize the capacity of conputers individually
having simlar performnces]. For exanple, not only
i nformati on equi pnents such as personal conputers
but also digital hone electronics appliances,
v ingt atddatdean doiRe Abn BaHPNENtad dlid deditddd cost.
caneras and digital video caneras which are nobile
BRbafallss; RPAs (Personal Digital Assistants) and
portabl e tel ephone sets tend to be taken into the

ol t ous networ k. Under the ubiquitous
envi ronment, search for information and calcul ation
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[0005]

capacity of computers individually having similar
performances}. For example, not only information
equipments such as personal computers but also digital
home electrenics appliances, installaticn type AV
equipments, digital still cameras and digital wvideo
cameras which arermobile apparatus, PDAs (Personal
Digital'Assistants) and portable telephone sets tend to
be taken into the ubiguitous network. Under the
ubigquitous environment, search for information and
calculation are carried out by all of user’s personal
belongings and knowledge can be extracted easily.
[0004]

In order to implement a ubliquitous environment, a
great number of subjects are involved in hardware and
software. First, as a hardware subject, z higher-speed
and high-degree network is required in order to make it

pessible for various apparatus to immediately extract



The Et her net (registered'tradenark) I's known and
widely utilized already as neans for connecting
vari ous apparatus to each other into a network in a

home or the |Iike. The Ethernet (registered
trademark) specifies |layers corresponding to the
physi cal |ayer and the data |ink |ayer which are two

| oner | ayers of the OSI reference nodel, and the
103ase-T having a 10-Mops transm ssion speed, the
A0Base-cE havi 1 H0-Mps  transni ssion speed and
so forth are standardi zed. A standard group wherein
@doMst pair cable (twist pair cable) is used as a
transm ssion mediumfromw thin the Fast Ethernet
(regis e r ndards .| d; .1 e:
and i o Srandar i sed ASTEEE B0z B To606) LA o and
rincj pal; L in .t e e d I_Qur: r
B e P e Bl R e 4o FEP e B e

which.i s physical andar ds and TCP/ I.P protoco
AN TS oct FPCE oMt Latt oh Eaicakt <71 R BofigRa: the
l.ayer the. Ethernet (registered . trad rk .t he
A A S o Y R
use a radio LAN in place of the Ethernet (registered
%%%%ﬁ%n%Q%Fe?P?ﬁﬁ§n§r¢§b§j“?ﬁ%ﬁ?ﬁéﬁéoﬁéyﬁégépéiﬁ&etﬁéta
size of a connector of the 3 Ethernet (registered
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and so forth. The radio LAN is
reference model, and the 10Base-T having a 10-Mbps

transmission speed, the 100Base~T having a 100-Mbps
transmission spead and so forth are standardized. A
standard group wherein a twist pair cable (twist pair
cable) is used as a transmission medium from within the
Fast Ethernet (registered trademark) standards is called
160Base-T and 1s standardized as IEEE 802.3u.

[0006]

A principal LAN in the present age is conifigured
from a combination of the Ethernet (registered trademark)
which is physical standards and a TCP/IP protocol which
specifies communication contents in a higher layer of the
Ethernet (registeied trademark). On the cther hand, for
mokile apparatus, it is. popular to use a radio LAN in
place of the Ethernet {registeréd trademark). This arises

from reasons regarding the size of a connector of the



standardi zed, for exanple, as | EEE 802.11. A termna
such as a nobil e apparatus wherein the radio LAN is
built in is nmutually connected to the w re Ethernet
(registered trademark) by bridging by nmeans of a
connection apparatus which is also called access
poi nt. [0007] For exanple, sone proposals have been
made regarding a hone network systemto which an
access point is connected through a server ‘and the

HiHearmat @nd Wi s crafdaur et i £oRRGEL 1iR0 YR &iith

home term nal through a radio LAN (for exanple,

J8f1er 4o Ratent, Reocumenteben . [90Q8LBLG 18y is

schematically shows a radio LAN i ncorporated 1n a
B e A e N A B Sy s
ot aBol” TEEadR SREERE b 8 ey Al Terde, ARyl Puie
MBS Adgs S TESMLFS 19 Ayt "i65 AF5-US6d da g teres
L e B St e o Rrepcue
difference in the used 4 frequency band, nodul ati on

whdthod Safd SCr &Rdicss PEReSFe®®1nd so forth. The
[%B%q?r | ayer 103 of the | EEE 802.11 MAC ,

For example, some proposals have been made
fegarding a home network system to which an access point
is connected through a server and the Internet and which
is configured by connecting to a home terminal through a
radio TLAN (for example, refer to Patent Document 1).
[0008]

FIG. 8 schematically shows a radic LAN incorporated
in a terminal and a protocol stack in a connection
epparatus which bridges a radio LAN and a wire LAN.

[0009]

In FIG. 8, reference numeral 100 denotes a protocol
stack on the mobile terminal slde, and a PHY layer 102
defined by.the IEEE 802.11 and a MAC {(Machine Access
Contrel) layer 103 are used as two lower layers. A
plurality of standards such as a, b, ¢, and n exist in

the IEEE 802.11 depending upon the difference in the used



is configured froman LLC (Logical Link Control)

| ayer, an IP (Internet Protocol) |ayer and a TCP
(Transm ssion Control Protocol) layer, and an
application |ayer 105 is provided as a higher |ayer
than the layers just described. [0010] Further, in
FIG 8, reference nuneral 101 denotes a .protoco
stack of a connection apparatus corresponding to an
access point or the like. A PHY |layer 106, a MAC

flraylenci0h 200 aRunRen JdraYRit hQB M 6l @l ieRRese G pecd
to and communicate with the PHY [ayer 102 and MAC

drdyel ¥03@n he LepALpal jskhdejaresproyibdegppnghher vac
|eft side of the stack, that is, on the radi o LAN
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and _conmunication is carried out with an apparatus
[06hfdcted to the Ethernet (regi stered trademark)
ahead the access point. Wth the protocol stack .
shown FarArer, s,mngiﬁal 8p EBAREERFBNIBEEREENLEINBANPESS 2
term nal and an equi pnment ready for the Ethernet

. ptrggiestesédckr ademarckniestion apparatus corresponding to

an access point or the like. A PHY layer 106, a MAC layer
107 and an ﬁpper layer 108 which are opposed to and
communicate with the PHY layer 102 and MAC layer 103 on
the terminal side are provided on the left side of the
stack, that is, on the radic LAN side. A packet
communicated by the radic LAN is bridged to a protocol
stack of the wire Ethernet (registered trademark) on the
right side through the PHY layer 106, MAC layer 107 and
higher lavyer 108 by a bridge 109. Fﬁrther, an upper laver
110, a MAC layer 111 defined by the IEEE 802.3 and a PHY
layer 112 are provided on the right side of the stack,
that is, on the Ethernet (registered trademark) side, and
communication 1s carried out with an apparatus connected
to the Ethernet (registered trademark) ahead the access

point. With the protocol stack shown in FIG. 8, mutual



i npl enented. [0011] In this manner, by using the
Tadio LAN, the nobile apparatus can be connected to
a network. However, the transm ssion speed when wire
conmuni cation is carried out through an access point
depends upon the radi o LAN standards, and
approximately 20 Mops to the utnost in throughput is
alimt. Further, protocol conversion need be
carried out between the | EEE 802.11 and the Ethernet

dore@icstiefe ¢ dhRdeaY Kol AN AGEeRS. RN tarC YNET R
to a nobile apparatus, and the cost is requited not

r_%%'d)é; feQp t&reOt&%%rn%%”V(?e%i%fth Al Sk is

up- conversion of a transm ssion signal 1nto a signa
: radi.o frequency band when transfer to the
lﬁ%&%ﬁﬁﬁgﬁggratus is to be carried out. [0012]

[B%iﬁ fore, it is considered that, if an application
wheérein the transm ssion systemshown in FIG 8 is

applied to reproduction of a digital vide aner a .
r eady g?th%ﬁemﬁPBﬁrdegVnPFFBH gb?e%?éFBngégstEh? mobile
then the transm ssion speed when data is transnitted

APPEAPLRE CAPgPEalCOREES SCarét & 18 ¢ dnnelipraHer, the

apparatus by a radio 6 LAN or protocol conversion
tEafeRe§ Saen @FeﬁﬁeW@@@n@EF@Oﬁonﬁﬁﬁﬁﬁéﬁﬂéﬂbééoﬁ@§r&ed out
bottl eneck, and a sufficient

through an zccess point depends upon the radio LAN
standards, and approximately 20 Mbps to the utmost in
throughput is a limit. Further, protocol conversion need
be carried out between the IZEE 802.11 and the Ethernet
(registered trademark) at an access point connected to a
mchile apparatus, and the cost is required not only for
protocol conversion but also fgr up—conversion of a
transmission signal into a signal of a radio frequency
band when transfer to the mobile apparatus is to be
carried out.

[0012]

Therefore, it 1s considered that, if an application
wherein the transmission system shown in FIG. 8§ is
applied to reproduction of a digital videc camera ready
for the high definition television system, then the

transmission speed when data is transmitted from the

digital videoc camera to a connection apparatus by a radio



t hroughput cannot be obtai ned. Further, the radi o LAN
has a problemin that the power consunption is high
and also the cost is high. [0013] Although radio
communi cation by a radio LAN or the like is utilized
wi dely also in an ordinary household, different from
nmobi | e communi cati on, such opportunities that inage
data is sent by radio while a digital still canera
or a digital video canera is being noved are few

LERE - yeat-0-$ 1C esivdals iihatca ralithough MmNy NI ection

apparatus are sufficient if they can carry out

SRLCAHR Rl SUER @ 1$herd, di${ance 8% idient

contactless distance although cabl e connection is
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SRorfERT Sehnct HLSPERAE T BHERERR, "HiBluhdihRhy has
rather.. [0014] Patent Docunent 1: Japanese, Patent
L& 2 sen No .t]“ai‘o 162159 HSE6: ﬂﬁrlémofl ° Rydhe PR atse

echni cal, Problem [0015] It is an object of the
téFe§8ﬁ ivEnfion to provide 7 a superior
transm ssion system and a superior transn ssion
[Qﬂﬁgﬁatus by which a nobile apparatus can be

Although radio communication by a radioc LAN or the
like is utilized widely also in an ordinary household,
different from mobile communication, such opportunities
that image data is sent by radic while a digital still
camera or a digital video camera is beihg moved are few.
The inventors consider that, although many mobile
apparatus are sufficient if they can carry out
communicatiqn at such a short distance as a contactless
distance although cable connecticon is not desirable, a
transmission speed similar to that of the Ethernet
(registered trademark) is demanded rather.

[0014]

Patent Document 1: Japanese Patent Laid-Open No.
2002-162149
Disclosure of Invention
Technical Problem
[0015]

It is an cbject cf the present invention to provide



connected suitably to a wred network such as the

Et hernet (registered trademark) through a connection
apparatus such as an access point. [0016] It is

anot her object of the present invention to provide a
superior transm ssion system and a superi or
transm ssi on apparatus by which a nobil e apparatus
can be connected to a network at a transm ssion
speed simlar to that of the Ethernet (registered

at caderank) £ rh@8hils dlitor S vathur bher sobjuget-;ef- the
present I nvention to prOVIde a superi or transm ssi on

tSYSEN=ANna - SHRE s Hh) AMSMLSS QRLARRALALUS aRY: s can be
whi ch a nobil e apparatus can be connected at a high

Rl W Lhikaw pover consunptien and  at a .l ey cost
K g

to a networ usi short I Sstance conmuni catl on
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resent knvention has been _nade taking notice of

The p
PR TS Ib e EPS d8Sc FPhEF &5V ECEd according to a

firgﬁ aspect of the present invention, there is
[8P& iFded a 8 transm ssion systemfor carrying out
data transm ssion wth a comruni cati on apparatus

whi ch %%nl%ea%%%%%€t@€j%9t of the present invention to

provide a superior transmission\syétem and a superior
transmission apparatus by which a mobile apparatus can be
connected to a network at a transmission speed similar to
that of the Ethernet (registered trademark).

[001?}

It is a further object of the present invention to
provide a superior transmission system and a superior
transmission apparatus by which a mobile appératus can be
connected at a high speed, with low power consumption and
at a low cost to a network using short distance
communication means for communicaticon at such a short
distance as a contactless distance.

Technical Solution
[0018]

The present invention has been made taking notice

of the subjects described above, and according to a first

aspect of the present invention, there is provided a



a predetermned wire transm ssion nethod, including:
a termnal apparatus including a MAC | ayer of the
predeterm ned wire transm ssion nethod for carrying
out nutual transm ssion with the comuni cation
apparatus; a connection apparatus connected to the
communi cati on apparatus by a physical |ayer of the
predeterm ned wire transm ssion nethod; and
contactl ess transm ssion neans adapted to connect

tihe dnfildd:inal sjRpamatids ard rhe C e El:en taRPRKALUS on
to each other by electromagnetic coupling. [0019] It

Wit H @ Remmeledfthal the ' systenthiRer @ anS 1R JdRgietdled by
aggregate of a pluralitfy of apparatus (or

d 'ﬂ}%tcfe‘%%iﬁﬂn%‘&?t\%zji 2 WhGIL s T s e tet%o%r,e‘i%tc%ﬁqigﬁer

fanction) an es not particularly matter .
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included In ~a si ousi ng. n various

a ratus _such.as digital. hone _electranic y

R et Rafh AR Tar it SPire cargving out
bi l.e apparatus are.to be network connected, one of
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of 9 connecting,a term nal whose connection by means

of a RabPRIFSTHOE @BERFABFE sutheased hobfre

apparatus to a .
-communication apparatus by a physical layer of the

predetermined wire transmission method:; and

contactless transmission means adapted to connect
the terminal apparatus and the connection apparatus to
each other by electromagnetic coupling.

[0019]

It is to be noted that the “system” here is a
logical aggregate of & plurality of apparatus (or
functioning modules which implement a predetermined
function}) and it does not particularly matter whether or
not the apparatus or functidning modules are included in
é single housing.

[00207

When various apparatus such as digital home

electronic appliances, installation type AV apparatus and

mobkile apparatus are to be network connected, one of

technical subjects in regard to hardware is a method of



networ k. [0021] Conventionally, it is popular to
incorporate a radio LAN in a nobile apparatus and

i mpl enent connection of the nobile apparatus to a
network such as an Ethernet (registered trademark)
via a connection apparatus such as a radio LAN
access point. However, there is a problem that the

t hroughput of the radio LAN or protocol conversion
carried out at the access point becones a bottleneck

Qhrihened $ 2eprablemef dhe PeWRN ;CONSTRLIZeR, orCast
and so forth of the radio LAN. [0022] On the other

c%@ﬁ%'i%h%o%nﬁ%%HQ%%l%a%%pﬁﬁ%%@%y%gmdhgﬁ%ﬁﬁéﬂé%us to &
satistactory if many nobile apparatus can™ carry out

o I cation at such a short distance as a

contact’l ess di stance al though cable connection is not
[%%ihrable. In particular, the transm ssion system
accoﬁding to the present invention is configured such

t hat acconnection thog between_a_termnal such_as_a
mobi | e“8PPEP Bt Ui and’ at oﬁﬁe@??%aﬁpggr At terRuEAtEs®

an ., access point i.s changed froma radio LAN to ,
fé%é@t r6fagheti BCLsUHI iaﬁ?é)%&ﬁ&'ué 525 BHRd ST s EF RS SO
is 10 for communicati on between the term nal and the
°forhecFron 1 cappRAZEGS SWtChSuP Sy O&dnPerchi fg &n Ethernet

transm ssi on si gnal , .
{regilstered trademark} wvia a ccnnection apparatus such as

a radio LAN access point. However, there is a prcblem
that the throughput of the radio ILAN or protccol
éonversion carried out at the access point becomes a
bottleneck or there is z problem of the power consumption,
cost and so forth of the radio LAN.

[QO22}

Cn fhe other hand, the inventors have perceived
that it is satisfacteory if many mobile apparatus can
carry out communication at such a short distance as a
contactless distance although cable connection is not
desirable. In particular, the transmission system
acgording 0 the present invention is configured such
that a connecticon method between a terminal such as a
mobile apparatus and a connection apparatus such as an
access point is changed from a radic LAN to

electromagnetic coupling and a baseband is used as 1t is

10



into that of a radio frequency band. [0023] This
elimnates the bottl eneck by the throughput of a
radio LAN and elim nates the problemregarding the
cost and the power consunption arising fromup
conversion of a transm ssion signal. Further,
bridging of data fromthe electromgnetic coupling
to the Ethernet (registered tradenmark) can be
establ i shed by sinple code conversion (or in other

£Wer demmline cRegessS bk wkeh RHet @Gakigenvensi @he kSnnection
el imnated) and the apparatus configuration is

a? aphilised ;i RCOMPAN 30 Mitin A o 2disg AN TRAULE gnat
Therefore, the design and fabrication cost can be

shedueed, sioni theantly. 0924l Jlnthe transni ssion
systemaccordi ng to the present 1 nvention, a nobile
[bSEginal which carries out nutual transnmission with

a co&nunication apparatus ready for the Ethernet
(registered tradenprk). jncludes the C er.of the

t hor BTt r BoT L ER Bt FAAGRAT 1 oRERE Dhe- RonHBCYREHPSE of
apparatus is a conmmuni cation apparatus of the

=R REr RelAN Podi SRaTed trsugRE F b ofha oy Sias the cost
| ayer of the Ethernet (registered tradenark) . .
apgr ther Por6ht SOTISEFR 1PN PARSHISS TG ERN S OFfT eERe O ©F 2

term nal apparatus and the connection apparatus are
tgoRABéBedonoségeR lot hBrrblyer, bridging of data from the

electromagnetic coupling to the Ethernet (registered
trademark) can be established by simple code conversion
(or in other words, the necessity for protocol conversion
is eliminated) and the apparatus configuration 1is
simplified in comparison with a radio LAN module.
Therefore, the design and fabrication cost can be reduced
significantly.
(00241

| In the transmission system according to the present
invehtion, a mobile terminal.which carries out mutual
transmission with a communication apparatus ready for the
Ethernet (registered trademark) includes the MAC layer of
the Ethernet (registered trademark), and the connection
epparatus is a communication apparatus of the Ethernst
{(registered trademark) in the physical layer of the

Ethernet {registered trademark). Further, contactless

11



el ectromechani cal coupling. [0025] Accordingly,
since, between the nobile termnal and the
connection apparatus, the contactless transm ssion
means carry out transm ssion by the el ectromagnetic
coupling using the baseband as it is, the

transm ssion can be inplenented at a hi gher

transm ssion speed than that by a radio LAN, and a
t hr oughput of, for exanple, approximtely 90 Mops

G2 RE AGkirevRen d Q026 Herenithe GMAGHRSSnd the
connection neans for connecting the nobile term na

oG LORRRELION s APRATRIMS JRG] wdes R IFSfer b
physi cal |ayer which functions as a physical |ayer

eﬁ%ckggﬂgéﬁﬁiﬁﬁﬁgggg#ﬁpg{ d trademark) for the MAC

ayer o erne regi stered tradenmark) of the
[?%%%'e termnal, and a second physical |ayer which
uncgions as the MAC | ayer of the Ethernet

[ d.t k) f t hysj cal f th
Et her nateCTEbP 8 gt of- PPaACRErRT TP RoTeBARBCERGRLASL and
pparatus. .Accordingly, the nobile term nal can use
Fie CORRESIAFEr SEPEE Bt her ol a6 S Eored TEraaararey

as it is to carry out transmssion nutually with the
TEGRTURREALT ON 1 E TRPFHRECUS T €Xdy 1o LERd TEIREFFSL C

(re%istered trademark). [0027] .
coupling using the baseband as it is, the transmission

can be implemented at a higher transmission speed than
that by a radic LAN, and a throughpuf of, for example,
approximately 90 Mbps éan be achieved.

[0026]

Here, the contactless connection means for
connecting the mobile terminal and the connection
apparatus includes a first physical layer which functiocns
as a physical laever of the Ethernet (registered
trademark) for the MAC layer of the Ethernet {registered
trademark) of the mecbile terminal, and a second physical
layer which functions as the MAC layer of the Ethernet
(reglistered trademark) for the physical layer of the
Ethernet (registered trademark) in the connection
apparatus. Accordingly, the mobile terminal can use the
MAC laver of the Ethernet (registered trademark} as it is

to carry out transmission mutually with the ccommunication

12



In the 100Base-T of the Ethernet (registered
trademark), the 4B53 and M.T-3 encodi ng systemis
used to decrease, although a rising edge and a
falling edge are noderate, frequency conponents so
that a signal can be sent farther. In contrast,
where data transm ssion by electromagnetic coupling
is carried out, it is not preferable for a 4
transm ssion signal to include a direct current

a ReRt rehber eler end ke st physikeakrkay@ra@Ruark) .
the nobile term nal side and the second physica

lhayen on the connection apparatus side use not the
435E and MLT-3 encodi ng net hod but the Manchester

encodi ng MELNOdoE0s-CAIbY OHL EOHE-CONVErSLon: Ol e

transm ssion data of the aseband to be transferred

ehglimen, b he WAC Laver andythe _physical Laver of 1hey o

ernet (registered ademark) eréby-to carry ou
data_transm ssion by t.he_ el ectromagnetic.coupli.n
R ERBGh CRE RTCH e Far 808 (Cdoatend: TRAVE  dFPBcATe
current canponent, the spectrum expands to a.w de

TERRASCPr dAPHUSP YOG NBROAFE SManchesfer BRAsEER e
then a peak of _the sEectrun1appears at approxi mately
S§otMEEItBPRce theCPRARBETBCE¥RBFY FoF2 tFamshi 33iom H¥
sufficient where it is less than 200 MHz, the data
edgRtBeTnRgRELed a9 Pdéblde ipadis rwddesust Eéwee 28tt han
322 MHz. In the Ethernet (registered trademark), the
raB5BrahdeMEPr 3aeicodisng ssystemigsalsed tochoder at digect
current component. Therefore, the first physical layer on
the mobile terminal side and the second physical layer on
the connection apparatus side use not the 4RBR5B and MLT-3
encoding method but the Manchester encoding method to
carry cut code conversion of ftransmission data of the
baseband to be transferred between the MAC layer and the
physical laver of the Ethernet (registered trademark)
thereby tc carry out data transmission by the
electromagnetic coupling. Although the Manchester code
does not have a direct current component, the spectrum
expands to a wide band. If data of 100 Mbps are
Manchester encoded, then a peak of tle spectrum appears
at approximately 90 MHz. Since the band necessary for

transmission is sufficient where it is less than 200 MHz,

the data can be handled as feeble radio waves of lower

13



rising edge and a falling edge and decrease frequency
conponents in conparison wiwth those of the Manchester
code so that a signal can be sent farther. In
contrast, in the conmmunication of the

el ectromagnetic coupling systemwhich is carried out
between the first and second physical |ayers, since
this is short distance conmunication, the spread of
the frequency does not matter, and rather,

thporbanee i s aht @I%Eeﬁth@rﬁéﬁo\@ég@éteé‘e@ﬂ' f?&&emark the
current conponent to apply the Manchester encodlng

13%3 ey 1R928] Meanwhid & AceeNdi NG 1013 %%%@%tge 3.

aspect of the present |nvent|on there is provi

trangﬁ:?@:ogndSESE%qﬁ 19 %Q@%y%%%A%%Erg%%% freguenCy

on between t more conmuni cat

| c C Y & (Rregeterm ned
c%%%%%?%%s%s &Bo%%@l?%nd m%cftu%s% g s el
ansn1 iLon_line connected, wth
HHReRTaTTaE ' G rgﬁglm% SR RS hetor dl AgCPBtEast,
the predeterm ned wr q)SS|on nmet hod, to the
co nF@H‘FHuGﬁCQEﬁQPaP st & L5Ry LORAANERy Er COFPLREY
predeterm ned wire transm ssion nmethod and confi gured
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14 ot her by el ectromagnetic cougllng [ 0029]
physical lavers, since this is short distance

communication, the spread of the frequency does not
matter, and rather, importance is attached to removal of
2 direct current component to apply the Manchester
encoding system.

[0028]

Meanwhile, according tb a second aspect of the
present invention, there is provided a transmission
system for carrying out data transmission between two or
more communication apparatus which can be connected by a
predetermined wire transmission method, including

a contactless transmission line connectéd, within a
?artial interval of a wire transmission line according to
the predetermined wire transmission method, to the
communication apparatus by a physical layver of the
predetermined wire transmission method and configured

from a pair of connecticn apparatus connected to each

14



In the transm ssion system according to the first
aspect of the present invention, a nobile apparatus
havi ng contactl ess transm ssi on nmeans by
el ectromagnetic coupling as the physical |ayer or
transm ssion nedium and a communi cati on appar at us
ready for the Ethernet (registered trademark) are
bri dged by a connection apparatus. In contrast, the
transm ssion system according to the second aspect
AHhdhe present-ondveRtdion desipcheyacterized in that a
contactless (that is, by electromagnetic coupling)
tgngn ssion line is provided using a pair of
opposi ng connection apparatus within a partia
nterval, phea:lfABSTLSSLANSLLOBLLE, GONRCELS  nEWR: rot
conmruni cat'1 on. apparatus ready for the Ethernet

.St tr rk). to ch other. .[.0030] B
S e o s et He e AeP A
k}he part%ﬁl ig%ervgl of the wire tran nisﬁion | ine .
5f7 e BOEFTEE SCr &GS EF T adEiark P Yo P e G kEST ¢
thiﬁﬂnanner, two wire transm ssion |ines (individua
AR IEEgRent-$CaRd¥Sd FPdr tH)Y Car® e ™ edTt Fesacy arnd
other readily across a boundary across which a cable
2 PPN TBE2 dRT e ARG TSl 82N ork x &S &Fhg rRart
between rooms or a 15 wi ndow. Further, each of the
(Eommshicead Sa2appardt usre FdEdest hhe Bom@esation
(registered trademark) can carry
apparatus. In contrast, the transmission system according

to the second aspect of the present inventicn is
characterized in that a contactléss (that is, by
electromagnetic coupling} transmission line is provided
using a pair of opposing connection apparatus within a
- partial interval of a transmission line which connects
two communication. apparatus ready for the Ethernet
{registered trademark) to each other.

[0030]

By providing the contactless transmission line
within the partial interval of the wire transmission line
of the Ethernet (registered trademark) or the like in
this manner, two wire transmission lines (individual LAN
segments and so forth) can be connected tco each other
readily across a boundary across which a cable cannot be

extended such as, for example, a wall between rooms or a
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out a data transm ssion operation in accordance with
a prescribed protocol w thout perceiving at all that
some interval of a network of the Ethernet
(registered trademark) is forned as a contactl ess
transm ssion line by electromagnetic coupling.
Advant ageous Effects [0031] According to the present
i nvention, a superior transm ssion systemand a
superior transm ssion apparatus can be provi ded by

Wwhiaeh, .a mbiherapparat s a8 bemmcpnnreet ed spbhabbys
to a wwred network such as the Ethernet (registered

rlebRde R K ) HhEQuah @ C q&%%qtét%%ecﬁ%o%ﬁ@ Eeg%ma%a‘}rfy

accéss point. [0032] Further, according to

oRcees R claNENION o 3 oS YRRI QT & ety 531 né%%%@h a

a superi or ransm ssron apparatus can

pgg%%gqggﬁp¥%%ﬁk%%laﬁm@ﬁgd% aé%%é?%f%.cg% gaﬁ &hat some

c_on_nec a networ at a‘transm's 1 pee

ST, 30 Bl U9, BICTISI, a0 lored oo
S e it R T
provi ded by which a nohil e apparatus can be
b§0ﬁﬁ§€F§&m§9n§tﬁﬁgHQ%&&%$QNwth | ow power consunption
Advantageous Effects 7

[0031]

According to the present invention, a superior
transmission system and a superior transmission apparatus
can be provided by which a meobile apparatus can be
connected suitably to a wired network such as the
Ethernet (registered trademark) through a connection
apparatus'such as an access polint.

[6032]

Further, according to the present invention, a
superior fransmission system,and & superior transmission
apparatus can be provided by which a mobile apparatus can
be connected to a network at a transmission speed similar
to that of the Ethernet (registered trademark).

[0033]

Furthermore, according to the present invention, a

- superior transmission system and a superior transmission

16



and at a low cost to a network using short distance
comuni cati on neans for comuni cation at such a short
di stance as a contactl ess distance. [0034] Wth the
transm ssion system according to the present
i nvention, network connection of a termnal such as
a nobil e apparatus can be inplenented at a
transm ssion speed higher than that by a radi o LAN,
and a throughput of, for exanple, approximately 90
aMPBS a€aR ben 2ehkeved qafCer dirNay o e ilARSFSSIHOR can
system can be applied also to reproduction on the
bkt Benpekrktegisterady trademark) 1oh & dodidhal-ofisd8R+t ion
camera ready for a high definition television
aﬁﬁsg%nb h%%3%%s%u%Eh%Tne%%oEQeu%ﬁ%%S%%%&%o%g%X%h%@
according to the present invention, since the

.nal c ect | r.atus.carry qut
SRl T e T R o ol e
u h
digﬁa&ﬁf 8F § G L65eFati 6n55F  Fhe terninal side is
[@géﬁged out with reduced power consunption and

i'des mniaturization and reduction in cost of the

apparatus can be inplenmented. 17 [0036] Further, in
t he t r&hshi 53¢ ohT 3T eAtTaeRoPUF RNt d-CcOording to the

present invention, network connection of a2 terminal such

conversion to su%g‘a hi radi o frequency band as

as a moblle apparatus can be implemented at a
transmission speed higher than that by a radio LAN, and a
throughput of, for example, approximately 90 Mbps can be
achieved. Accordingly, the transmission system can be
applied also to reproduction on the Ethernet (registered
trademark}) of a digital video camera ready for a high
definition television system.

[0035]

Further, in the transmission system according to
the present invention, since the terminal and the
connection apparatus carry out transmission therebetween
using the baseband without up conversion to such a high
radio frequency band as 2.4 GHz or 5 GHz, operation of
the terminal side is carried out with reduced power
consumption and besides miniaturization and reduction in

cost of the apparatus can be implemented.
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t he present invention, since an existing

comruni cation protocol can be used in the MAC | ayer
and a higher layer, it is easy to nmaintain
conpatibility with an existing system [0037] The
above and ot her objects, features and advantages of
the present invention will beconme apparent fromthe
foll owi ng detail ed description based on the

enbodi ment of the present invention hereinafter
desxyyi bed and the acconpanying draw ngs. Brief
Description of Drawings [0038] [FIG 1] FIG 1 is a

view seheppticak by +ghow -0gsA: s5EBASE,SELANAS¥SLAMhg to
according to fhe present invention. "[FIG 2] FIG "2

ﬂq% %ﬂé‘s%‘ﬂts Ghemalical | % ;$hawng & 5 s%%%f’ CQrf-ACK 5
al'l owi ng a connection apparatus to comnect a

term nal [ yle r at.es t .

A o ST o of U O By ahST At Smiinert B1EHEH MRyer

.Ssystem_to network .of the Et.hernet (reqistered .
i s
is a view schematically showi ng an exanple of a
S¢onfigurati on of the transm ssion system 18 wherein
the present invention is applied to connect a

[@p&ﬁﬂal vi deo canera 400 and a conmmuni cation

appar at us .
The above and other objects, features and

advantages of the present invention will become apparent
from the following detailed description based on the
embodiment of the'present invention hereinafter described
and the accompanving drawings.

Brief Description of Drawings

[6038]

[FIG. 1] FIG. 1 is a view schematically showing a
transmission system according to the present invention.
[FIG. 2] FIG. 2 is a view schematically showing a
protoccl stack for-allowing & connection apparatus to
connect a terminal which incorporates a contactless
communication function by an electromagnetic coupling
system to a network of the Ethernet (registered
trademark) in the present invention.

[FIG. 3] FIG. 3 is a view schematically showihg an

example of a configuration of the transmission system

18



whi ch incorporates the Ethernet (registered
trademark) are connected to each other by a network.
[FIG 4] FIG 4 is a view showing a configuration of
a termnal 500 and a connection apparatus 501 which
configures the transm ssion system according to the
present invention. [FIG 5] FIG 5 is a view show ng
a nodification to the transm ssion system according
to the present invention. [FIG 6] FIG 6 is a view

wHROWIRG t2R ©xarRike ahw@ @A QW aldanef t8 connect a
transm ssion systemto which a basic configuration

&ﬁ@%@&ﬂ RiBk@ canes 2RplY %%da%dc%ﬁ&%ﬁfc%@&%ﬁeﬁpgggatus

conmuni cati on between roonms. [FIG 7] FIG 7

i i h I f fi ' f
vaHE%%%E%@r.%r%Q%% %%eeﬁﬁﬂﬂﬂﬁﬁgbA%Fﬁg%%gg%ﬁg%gﬁggm%rk)

ransnt ssi on systemto

a&%gciogl re%tcie%n t%h% | %t'li.lecf‘ Ibl%y iaz ae%%loir%q' [FIG 8]

I'S @ view schermatiCca OWi ng a radio LAN
i_ncor por a in a termnal and.a protocpl stack in. a
el ohEGpar 55 S TAPRHSBPT HaBan L H T At b LARP a2
a_ wr §%N. kFIG. g% FIG, 9 is a viewillustrating a
“EFENSAis si0n 2 Eode SOFTERE 1000 FBRSEFTURhPER Hddhts t he
4B5B and MLT-3 encoding system 19 [FIG, 10] FIG 10
CPELAVFER PPuSTRAFIMG Sa CBoRVESTMoRCCPEFangf “PhENEB5B
code.
present invention.
{FIG. 5] FIG. 5 is a view showing a modification to the
transmission system according to the present invention.
[FIG. 6] FIG. 6 i1s a view showing an example'of a
configuration of a transmission system to which a basic
configuration shown in FIG. 5 is applied and which
carries out communication between rooms.
[FIG. 7] FIG. 7 is a view showing another example of a
configuration of the transmissiocon system to which the
basic configuration shown in FIG. 5 is applied.
[FIG. 8] FIG. 8 is a view schematically showing a radio
LAN incorporated in a terminal and a protocol stack in a
connection apparatus which bridges the radic LAN and a
wire LAN.
[FIG. 9] FIG. 9 is a view illustrating a transmission

code of the 100 Base-T which adopts the 4B5B and MLT-3

encoding system.
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[FIG 11] FIG 11 is a viewillustrating data
outputted froman MT-3 converter 203. [FIG 12]

FIG 12 is a view illustrating a power spectrum of a
code of the 4B5B + MLT-3 used in the 100 Base-T and

a Manchester code used in the 10 Base-T. Explanation

of Reference Synbols [0039] 201 ... 4B5B converter,
203 ... M.T-3 converter, 300 ... protocol stack on
the nobile terminal side, 301 ... new physica

lrayer ,10302rzc. 1EEES802v3YACIha%erat303 a- coHPReLion
| ayer, 304 ... application layer, 310 ... protoco
I%uap%:oghetQ%5@oQ%@%tlon apparatus, 311 ... new

physi cal |ayer, 312 ... |EEE 802.3 PHY |ayer, 313

(F1G.PRI1q9erT 400, 5 . 1sdégggé%4%gqﬁgtr ?F&?gaégloutputted

connection appar at us

ctro net i ~-404 ... comruni cation
f%%%.% ﬂﬁg‘% G%D%%%% %03 .

apparatus termndl, 501 ... coil for

B ORI Bt By B SEUBL TP  ppon
506 MAC 507
9 8 Wouny ok o Pry (B 396 Lo 0.

aratus 511 ... coil for electromagnetic coupling,
a5 anchesteggpde, used in Thgde 0 c@ﬁ@@r%ron B secti on,
514 ... clock extraction section, 515 ... M1, 516
ExplappRdpnpAy 8edeirsAce28y8PPLs . connector of the

RJ-45 Best Mdde for Carrying Qut the Invention
[0039]

201 .. 4B5B converter, 203 .. MLT-3 converter, 300 ..
protecol stack on the mobile terminal side, 301 .. new
physical layer, 302 .. TEEE 802.3 MAC layer, 303 .. upper
layer, 304 .. application layer, 31C m-protocol stack of
the connection apparatus, 311 .. new physical layer, 312 ..
IEEE 802.3 PHY layer, 313 .. bridge, 400 .. digital video
camera, 401 .. connection apparatus, 402, 403 .. coil for
electromagnetic coupling, 404 . communication apparatus,
500 .. terminal, 501 .. coil for electromagnetic coupling,
502 .. coupler, 503 .. code conversion A section, 504 ..

clock extraction section, 505 .. MIi, 506 .. Ether MAC

section, 507 .. application section, 510 .. connection
apparatus, 511 .. coil for electromagnetic coupling, 512 ..
coupler, 513 .. code conversion B section, 514 .. clock

extraction section, 515 .. MII, 516 .. Ether PHY section,
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[0040] In the foll ow ng, an enbodi nent of the present
invention is described with reference to the

drawi ngs. [0041] The present invention relates to a
transm ssion system wherein a nobile apparatus is
connected to a wired network such as the Ethernet
(registered trademark) through a connection
‘apparatus such as an access point. [0042]
Conventionally, it is popular to incorporate a radio

SAN I BoaniRbid-e Appafatys nd inpl ement connection
of the nobile apparatus to a network such as an

pEherpele hegishened adesr ki yda ;g connection

apparatus such as™ aradi o LAN access point. However,
[bgg@q is a problem that the throughput of the radio
LAN or protocol conversion carried out at the access

poi nt - becops. 2y, BattLengek or Jig . prabl emof the

power consSunpti on, and 86 for
.LAN. [ 0043 t he ot her. .hand,. the i nventors have
'lBé’F@EL\?Qd l]St % Gt begt §"&ttitplsfr§cft~e&re3?cief %E%%Sgiaiwéngs-
ﬁﬁgiﬁatus can carry out comunication at such a
[ di stance as a 21 non-contacting distance

al though cabl e connection is not desirable. In
parti ctfarPTemeNEr ARN%ANEsPBNISyaFeMm to @ transmission

system wherein a mobile apparatus is connected to a wired
network such as the Ethernef (registered trademark)
through a connection apparatus such as an access point.
[0042]

Conventionally, it 1s popular te incorporate a
radio LAN in a mobile apparatus and implement connection
of the mcbhile apparatus to a network such as an Ethernet
(registered trademark) via a connection apparatus such as
a radio LAN access point. However, there is a problem
that the throughput of the radio LAN or protocol
conversion carried out at the access point becomes a
bottleneck or is a problem of the power consumption, cost
and sc forth of the radio LAN.

[0043]

On the other hand, the inventors have perceived

that it is satisfactory if many mobile apparatus . can

carry out communicaticn at such a short distance as a
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according to the present invention is configured such
that a connecti on nethod between a term nal such as a
nobi | e apparatus and a connecti on apparatus such as
an access point is changed froma radio LAN to

el ectromagneti c coupling and a baseband is used as it
is for communication between the termnal and the
connection apparatus w thout up converting a

transm ssion signal into that of a radio frequency

nband chitelen ntyo dilsanbe 210044k hThaS 1@l igirnat-es fhe s not
bottl eneck by the throughput of a radio LAN and

delsim-pates the,proeblemiregdandi Y-t 88695ty §pgtéﬁe
power consunption ar|S|ng fromup conversion” of

aEE@Q§§h§S%8ntﬁbg s 4l %%%mtgr'dg'n%t% %%E%df%%%h

el ectromagnetic coupling to the

tggggl Segaggct&mdfn@@l : %ﬁw%%nesdt ahl pﬁ%@ﬁ Ry, §i @%‘

ode conversi on € necessit
mEB“ grotocol convegflon nated

IS
apﬁ%ra?ﬁgargﬁPlgﬁp' |oﬁoﬁ§e€§lﬁﬁ|FPP3 tﬁscgﬁﬁﬁra§oﬁn
h - Ther ef or.e, %ﬂe desi gn and

aFSBFFcQPFBE &6sF @Qﬁeﬁe Feiuéed®dPghi Cantly.

&0045% The princi @gject of code conversion

SFFFBYABUE 18256 % nAEt Fe §S€P§ﬁ§nﬂ§sP§ﬁdb?S it is
el ectromagnetic coupling resides in renmoval of a DC
f@énﬁgﬁgﬁplpﬁgpgae@etween the terminal and the connection
apparatus without up converting a transmission signal
inte that of a radio frequency band (refer to FIG. 1).
[0044]

This eliminates the bottleneck by the throughput of

a radio LAN and eliminates the problem regarding the cost
and the power consumptidn arising from up conversion of a
transmission signal. Further, bridging of data from the
electromagnetic coupling to the Ethernet (registered
trademark) can be established by simple code conversion
(or in other words, the necessity for protocol conversion
is eliminated) and the apparatus configuration is
simplified in comparison with a radio LAN module.
Therefore, the design and fabrication cost can be reduced
significantly.

[0045]

The principal object cof code conversion carried out
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transm ssion data of a baseband. First, a coding

nmet hod ,of the Ethernet (registered trademark) is

descri bed. [0046] Since successive appearances of

"0" on a transm ssion signal make it difficult to
establish synchronism it is essentially necessary

to renove a DC conponent. In the 10BASE-T of 10

Mops, in order to elimnate a DC conponent from a
transm ssion signal, the Mnchester encodi ng system
UpPradeRiedt 1AGGORGNG G 4ike JVarahesten¢ede. WReRA ing
bi nary value "0" is to be sent, the signal level is

rehanged T o R higgh J exelc 4@ dher liowihewel &t the

center of a bit interval, but when the other binary

t\_[t%lnlé?ni"sls,"ioig‘ls k@ b%ﬁs%ntbastetﬁ%rﬁ.gnﬁgrﬁgveg i:gd]iﬁgf‘ﬂgf“ﬂod

reversely fromthe tow level to t rgh’l eve

of it .int .. .| : -
SeReREeeont ot o vk s vl

[%% jlininate a DC conponent of the transm ssion
iéé . Meanwhile, in the 100Base-T of a
transn%ssion rate of 100 NbE%, t he 485&”and'NLT-3
encodi NG SystenirFeaded?PBe2hBbErat 8ta ¥i sPHg®edge
and a,faLIin% edge and decrease . frequency conponents

LERNEBMSErPEoR TP e f96Se 16f HHe L e hesEei-addéhso
that a signal can be sent farther. 23 Here, the 4B5B

SYSCARCBAERd R $ys EEMALEH 181 INFiCHarasy §dc&essivgea DC
appearances of 0 by representing an origina
component. In the 10BASE-T of 10 Mbps, in order to
eliminate a DC component from a transmission signal, the
Manchester enceding system is adopted. According to the
Manchester code, when a binary value “0” is to be sent,
the signal level is changed from the high level to the
low lgvel at the center of a bit interval, but when the
other binary value “1” 1s to be sent, the signai level is
changed reversely from the low level to the high level at
the center of a bit interval. In cother words, the
Manchester code expands the frequency band to twice tc
eliminate a DC component of the'transmission signal.
Meanwhile, in the 100Base-T of a transmission rate of 100
Mbps, the 4B5B and MLT-3 encoding system is used to
moderate a rising edge and a falling edge and decrease

freguency components in comparison with those of the

Manchester code so that a signal can be sent farther.
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string of 4 bits in 5 bits, and the M.T-3 is an
encodi ng systemwherein a signal is determned in a
state of three values (0 corresponds to no change
and one corresponds to increase or decrease by one
step) According to the latter MT-3 encodi ng system
the variation in waveform can be reduced and the
spread of the spectrum can be suppressed. 0047] FIG
9 illustrates a transm ssion code of the 100Base-T

Aich radoptes e e 4BOBranfhiMel -3 ereodimnars¥st@Mhates
[0048] Where data to be transmtted is "00011101" as

denated Ly gefenence nueral, 200, ,a ABRB convertehina

201 first carries out 4B5B code conversion to COVGFt

é%ﬂf%g c&t% QQE% QT % Qh%% f%ﬁ%ﬁqgghégﬂ:FSSSCBHW%%%Odlng

pear SUCCGSSIVG

§ %%?I l%ef% e ELSHS éﬁ&ix‘ ne h% %%%%e of three

onver5|on |nserts "ea transnlsS|on
ta:ile |s iven in a t gt shown in FIG. 10. Since d -
cé’r? LGSR EEN 5T & Dy e A € U ﬁ@F&leSfﬁ’él s Lo
is "00011101 " the data after the 4B53 onverS|on is
m@f@@fflé’fl'de%e&éﬁo?)é(d%’? SefEY encBCCRETLRAI t20bhe
Accordin to t he 4B58 code conversion, 24 successive
1&5p€ar dhdes 6PO0GHNGark V5é SPreidiit ST 1atdeRgLn waveform

can be reduced and the spread of the spectrum can be
suppressed. |
[0047]

FIG. ¢ iilustrates a transmission code of the
100Base-T which adopts the 4B5B and MLT-3 encoding system.
[0048]

Where data to be tfansmitted is “00011101" as
denoted by reference numeral 200, a 4B5B'c0nverter 201
first carries out 4B5B code conversion to covert data
into data of 5 bits for each 4 bits. If many “0s” appear
successively, then since it becomes impossible to
establish synchronism, the 4B5B conversion inserts at
least two ls. A transmission rule is given in a table
shown in FIG. 10. 3Since the transmission data denoted by
reference numeral 200 is “00011101,” the data after the
4B5B cenversion is “0100111011” as denoted by reference

numeral 202. According to the 4B5B code conversion,
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Thereafter, an M.T-3 converter 203 converts the data
into a three-value NRZI (Non Return to Zero Ilnvert:
the polarity is inverted every tinme the bit value 1
of a nodul ati on code appears) code. The M.T-3
converter 203 wuses a rule that "0" corresponds to no
change and 1 corresponds to increase or decrease by
one step to carry out the conversion (described

her ei nabove) The converted data is represented as

s%%@s%isﬂ@crs?pe%&addéésto@tw idhn HGp rElrerAGEOr di ng
to the M.T-3 code conversion, the wvariation in
waveform can be reduced and the spread of the
spectrum can be suppressed. [0050] FIG 12

codo. ueBd TATTRG’ 10GEACE: T BRA FRe RaAGReSLor o Eoda™s

code use ase- nc code

d.in the.l se-T. In ElLG, 12, .a.reference ..

Kool 211 heror 68 e Egdot P B Ha 4368 &g Tnvert:
T-3 . _code and .anot her. reference nuneral. 212 denqtes

e Sdpee by RS tohnEHEdtor 6IaT] Piinde hral Of =

conpared wth each other, then it can be recogni zed

MORE- A AP h6OgR SEReFBERaNE -M T8 ¥bde-i AeNtigeser <03

hi gh conponent in the proximty of the direct

USEEr nttllehéi@oult’ SPEREPOSFEC thoumCofCpingly and 1

frequency conponents is small and the 25 degree of

COSHESRONEE 6/ 1 THieghe NWEamRliregssalbvhengh sitise to carry

Manchest er code has no direct current conponent, the
out the conversicn (described hereinahove). The converted

data is represented as such a signal as illustrated in
FIG. 1l1. Acccording to the MLT-3 code conversicn, the
variation in waveform can be reduced and the spread of
the spectrum can be suppressed.
[6C50] |

FIG. 12 illustrates a power spectrum of the 4B5B
~and MLT-3 code used in the 100Base-T and the Manchester
code used in the 10Base-T. In FIG. 12, a reference
numeral 211 denotes the spectrum by the 4B5B and MLT-3
code and another reference numeral 212 denotes the
spectrum by the Manchester cecde. If they are comparsd
with each other, then it can be recognized that, although
the 4B5B and MLT-3 code includes a high component in the
proximity of the direct current, the amount of the

spectrum of high frequency components is small and the
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spectrum expands to a wi de band. Since, in the
Manchester code, the bit value "0" is represented as
"10" and the bit value "1" is represented as "01," a
doubl ed clock rate is required in conparison with an
alternative case wherein a data string is
transmtted as it is. [0051] In order to transmt a
100Base-T code using a cable, the 435B and M.T-3
code is preferably used. On the other hand, in the

d%@%%%”b%sb%%c%%%&%%ﬁ%k_H@ehﬁ@%ﬁenheéﬁwﬁﬂléPna;tﬁbﬁgﬁ the
contactl| ess comruni cati on by "an el ectronmagneti c

M%HHBEEQ%IS%% EMhiS %%?%1%%%tCQﬁE%%EE°Q: SRR Btne

erm na such as a nobi |l e apparatus and a connecti on

5 %@?Eﬁhg%gigﬁgfaﬁﬁa% %%%%ﬁ%é%éf“SihEeisiHOEPe Mgnghester

ef erabl e transmssi‘on signal "I ncludes a

di,rect . curr.ent__conpanent.. 0052 herefore,., it _is
PrreatTE EoRvert oo nCats EPARLa o oy 107 e the
el ectromagneti.c coupling between Jermnal. and_a
DeniEctFon lappar SERE SR FRER Snd (M1~ 3 OOUE et 614°K
Manchest er code al t hough the spectrum expands.  |If
ré&?aléfrfﬁﬁlﬁﬁﬁslér€OW@ﬁ€Hé§¥%Wu§ﬁc@@e@}tﬁﬁ@ﬁtévﬁeg@se
of the spectrum appears at approximately 90 M.
wBpRgen gheafpe§leneyY Band RESESSARY REr it difsmi ssi on
may be 26 |ower than 200 MHz, it is possible to
[ASrdle the data as feeble radio waves | ower than 322

MHz. I n the Ethernet :
In order to transmit a 100Base~T code using a cable,

the 4B5B and MLT-3 code is preferably used. On the other
hand, in the transmission system of the present invention,
since contactless communication by an electromagnetic
coupling system is used for connection between a terminal
such as a mobile apparatus and a connection apparatus

such as an access point, it is not preferable that the
transmission signal includes a direct current component.
[0052]

Therefore, it is tried to convert, in data-
transmission by electromagnetic coupling between a
terminal and a connéction apparatus, a2 4B5LB and MLT-3
code into a Manchestér code although the spectrum expands.
If date of 100 Mbps are Manchester-encoded, then a peak
of the spectrum appears at approximately %0 MHz. Since

the fregquency band necessary for transmission may be
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(registered trademark), the 4B53 and M.T-3 encodi ng
systemis used to noderate a rising edge and a
falling edge of the radio wave in conparison with
those of the Manchester code and decrease the
frequency conponents so that the signal is sent
farther. In contrast, in conmunication of the

el ectromagneti c coupling system since this is
communi cation to a very short distance, the spread

19fwelrhe Haregueney does: ngt 418110 BW dhen Mnghester .

encodi ng systen1|s applied attaching 1inportance

f | f e
TRAY, e M Ll00R I, SRR s

fr%[?lsac'e'r%vef g Adanact ;ﬁ . SRRAS AlS 110 S teante;'dd%ng

necti on I NCor por at es

t ct.l ess nmuni atlon f unct.i on .
&%@ rt(%magne |c COHTHT© & StdintD & éygr?etmlé g 19

t her re tered tradenark in the sent

el i F "RE phy SSCHA A58 Yo ht Yot de dine
st ack 300 on the nobile termnal_side is a new
MORGSECART] &PEF 3O WRCAF2 S50 IS TR M ehésEmerésde so
as _an_encodi ng system and uses 27 _an el ectromagnetic
tegilip PRy SdPdfemiss seediddinheThe Ipr 60866RS5E aék 300

further includes a MAC | ayer 302
communication of the electromagnetic coupling system,

since this is communication to a very short distance, the
spread of the frequency does not matter, but the
Manchester encoding system is appliéd attaching
importance rather to removal of a direct current
compenant.

[0053]

FIG. 2 schematically shows a protocol stack for
allowing a connection apparatus to establish a connection
cf a terminal which incorporates a contactless
communication function by an electromagnetic coupling
system to a network of the Ethernet (registered
trademark) in the present invention.

[0054]

The physical layer of the protocol stack 300 on the

mobile terminal side is a new physical layer 301 which

adopts the Manchester code as an encoding system and uses
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according to the | EEE 802.3, an upper |ayer 303 and
an application | ayer 304. The upper |ayer 303 and
the application |ayer 304 are sanme as those of a
protocol stack where a radio LAN of FIG 8 is used.
The protocol stack 300 of the term nal may be
regarded as a protocol stack wherein the PHY | ayer
of the -1EEE 802.3, which is the | owernost |ayer of
the protocol stack of the host on the Ethernet

all @Qlesteed ghkadeMidin iingy SRaeed sby (eI vReW The
physi cal |ayer 301. [0055] Meanwhil e, the protoco

p&%%%%o§1%t%Ek1@%CPQﬁﬁ%ﬁkﬁoHjmﬁﬂﬁﬁ%aky§ﬂkﬁQE$@%s3@2neW
physi cal |ayer 311, a PHY layer 312 of the’l EEE

a%%%r%un n@o Rr'%%%ES%%2 Ehe e nco&%ﬁ%r b%ﬁe n%lén

opts the Nhnchester code ‘as an system an

ypes an el ecLamanet i CorouplLog syslemigs a,megium
E’%‘éf RS T8 v bef

term ‘t he con on” appar at Us are
nec ed t each ther by el ectr net| I|n
IRRRET LAY E0ds C omveraiion oot LoR. 563 “carpirasoL
tual _conversion bet n the 4B5B and M.T-3
838&5 Gt Re=" PREe aoans B HIE B S5t tore 10BagsRL gEoc01
and the Manchester code. The protocol stack 301 of
SFﬁékcéﬁﬁe8?|EﬁeaﬁﬁéF%P@§ Tean PFe TREGAFHEd e Pe Py 04881
protocol stack which is 28 configured only froma

Siradl ¥NGRReR CRE ERENtSYSTrotdcohe Eé8fFePsicor bdtwisdn is

the PHY | ayer of the | EEE 802.3 and
the lowermost layer of the protocol stack of the host on

the Ethernet (registered trademark), is replaced by the
new pﬁysical layer 301.
[0055]

Meanwhile, the protocol stack 3210 of the connection
apparatus includes a new physical layer 311, a PHEY layer
312 of the IEEE 802.3, and a bridge 313. The new physical
laver 311 adopts the Manchester code as an encoding
system and uses an electromagnetic coupling system as a
medium, anc¢ the terminal and the connection apparatus are
connected to each other by electromagnetic coupling.
Meanwhile, the code convergion section 3203 carries out
mutual conversion between the 4B3B and MLT-3 code of the
IEEE 802.3, that is, of the 100Base-T, and the Manchester
code. The protocol stack 301 of the connection apparatus

can be regarded merely as a protocol stack which is
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t he new physical layer. If the protocol stack 310 is
conpared with that of the connection apparatus shown
in FIG 8, then it can be recognized that it has a
sinple and convenient configuration. [0056] Wen the
application | ayer 304 of the termnal carries out
data transm ssion destined for a conmunication
apparatus on an Ethernet (registered trademark)
networ k, the new physical |ayer 301 Manchester

c%@ﬁ@%%&e@ @etl?;A%tﬂdnnga afocu:Raseland 1 Yt%'l‘éﬁteﬁﬁrs%retocol
transm ssion C franmes of the | EEE 802.3 and

donaRsii e b%%%%%%!%9m§%ﬁﬁ51%&eEh%feE%%t&%ﬁﬁg%%b'% gne
coupllng system [0057] The new physical [ayer 311

t?ﬂ; gq %‘Pl?gg%tallo ayabar %?E“%hégé%%ﬁgéo@ d éékséf[bnﬂs

Vanche codes el ectronagnetic

c%%g%'r'eﬁgw Y3l g, Then,. th On%ecdcq%nﬂt%g%% ades e 1

ved "da ring rlglnal ASH SSi

t% Egreba@d Th% t he PHY gg¥§ 2 of the | E E
Glies bt FE™ PandRSG o S af it (& So4s E54Rd
into 4B5B,and M.T-3 codes and transfers the 4B5B and
WETC§H888é§nFoC8“é&ﬁNEﬁ|&&Plon apparatus ready for
the Ethernet (registered trademark) as a destination
[@@5@ﬂrough the 100Base-T transm ssion |line of the

Ethernet (registered trademark).
When the application layver 304 of the terminal

‘carries out data transmission destined for a
communicatien apparatus on an Ethernet (registered
trademark) network, the new physical layer 301 Manchester
enccedes a data string of & baseband which forms
transmission MAC frames of the IEEE 802.3 and transmits
resulting codes by the electromagnetic coupling system.
[0057]

The new physical layver 311 cof the connection
apparatus receives a data string formed from Manchester
codes by the electromagnetic coupling system. Then, the
bridge 313 decodes the received data string into original
transmission data of the baseband. Then, the PHY layer
312 of the IEEE 802.3 encodes the transmissicn data of
the baseband into 4B5B and MLT-3 ccdes and transfers the
4B5B and MLT-3 codes to a communication apparatus ready

for the Ethernet (registered trademark) as a destination
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[ 0058] Further, when transm ssion data encoded into
4B5B and M.T-3 codes are sent froma communi cation
apparatus ready for the Ethernet (registered
trademark) through the 100Base-T transm ssion |ine
of the Ethernet (registered trademark) so as to be
destined for the application |layer 304, the PHY

| ayer 312 of the | EEE 802.3 of the conmunication
apparatus receives the transm ssion data and carries

M eband gpeecessi G- Hrimithe I ansi $F e @AhRrnet
and t’hen passes the processed transm ssion data to

(e b dge %%%deﬁﬁ%‘ ri dge 313 Manchester encodes the
transm ssion data of the baseband, and the new

%%%%Hcal | ayer 311 transmts the Manchester codes by
Rhe el ectromagneti c coupling system Therefore, the

new physical layer 302 of .the termnal_can recejve

Gata PEYRHABE, PYED FPaRTmiRCRebr ATt EonREshsty RaLs e Ben
el ectro netic couplin stem_ [0059] Between the ‘
e S s VRl olr LTI
are transmtted, naki ng use of the electronmagnetic
ﬁﬁ%ﬂﬂiﬂﬂi trSen§LoRe T Bas diaid Sashed it adferdut thgough the
converting the data into data of a radio 30 frequency

1pARa s eTHe TERPSELSEN chbjlédEe 6ff (the Eddernednvérsilgiered

which is carried out upon contactl ess
trademark) sc¢ as tec be destined for the application laver

304, the PHY layer 312 of the IEEE 802.3 of the
communication apparatus receives the transmission data
and carries out baseband processing for the transmission
data and then passes the processed transmission data tc
the bridge 313. The bridge 313 Manchester encodes the
transmission data of the baseband, and the new physical
layer 31i transmits the Manchester codes by the
electromagnetic coupling system. Therefore, the new
physical layer 302 of the terminal can receive a data
string formed from Manchester codes by the
electromagnetic coupling system.
f0C59]

Between the mobile terminal and the connection
apparatus, data are transmitted making use of the
electromagnetic coupling using the baseband as it is

without up converting the data into data of a radic
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transm ssion by the el ectromagneti c coupling resides
in renmoval of a DC conponent included in the

transm ssion data of the baseband, and only it is
necessary to carry out sinple code conversion while
conplicated protocol conversion is not required.
Further, it should be wunderstood sufficiently that
the nobil e apparatus uses the MAC | ayer of the

Et hernet (registered trademark) as it is to carry

fulyuRl-yak shkanstheshonnkopandobh et as rCOARUALGAt i on
apparatus ready for the Etﬁernet (registered

cbradenaik) wnli 0060l FaGr i3 8 chemtdfaldyy $hows an

exanple of a configuration of atransm ssion system

t}i&%glrsgiiigstig)ﬁ o r e$ENL i \ﬁ%%%%éehcgcg%g)yﬁ%u e RANRRGL i n

I gt deo canera ni-cation

ha %%%Eﬁt%% Wh?%h o#%%%%%&r%g%iﬁg% E%P%%%e%ra smisgion

registere raae 0 eac ot her by a network

061 e digital video canera _4Q0 corresponds to
SERE. Hobffe PAURLAGES T FTCT 2tadd PRGCIELTa Lo STy
rot ocol. stack descri.bed her.ei nabove) which is
oy fBPEofP SR ORI SLAD ﬁ#@l@z,com\iéﬁaﬁe@aﬁr&&ocol
| ayer 304, an upper |ayer 303, a 31 MAC | ayer 302 of
CPRESFEERN8HS. B3O CaAG A 1AER -phySTEARTY ayer Sh8B1C BfAd a

coil 402 for electromagnetic couplin% i's
understood sufficiently that the mcbile apparatus uses

the MAC layer of the Ethernet (registered trademark) as
it is to carry cut mutual transmissicn to and from a
communicatiocn apparatus ready for the Ethernet
(registered trademark).

[0060]

FIG. 3 schematically shows an example of a
configuration of a transmission system wherein the
present invention is applied to connect the digital video
camera 400 and a communication apparatus which
incorporates the Ethernet (registered trademark) to each
other by a network.

10061}

The digital videc camera 400 corresponds to the
mobile apparatus in FIG. 1 and includes a protocol stack
(described hereinabove) which is formed from, as shown in

FIG. 2, an application layer 304, an upper layer 303, a

31



nmounted in the proximty of a bottomface of a body.

[ 0062] Meanwhil e, the connection apparatus 401
corresponds to the connection apparatus in FIG 1
and includes a protocol stack (described

her ei nabove) which is formed from as shown in FIG
2, a new physical layer 311, a bridge 313, and a PHY
| ayer 12 of the I EEE 802.3, and a «coil 403 for

el ectromagnetic coupling is nmounted in the proximty

vt anydppenof age ok arphedwoziurt kel at hewPHYysliaver 1ayer
312 o? the | EEE 802.3 of the connection apparatus

3891 Lsgcanpechedgho 2 rC TR CAkIR tARPALRLYS 1404 s
whi ch becones an opposite party of comunication of

e LRGP ReE (7 g1 ot crod BrSUGRRRS © L08S A

[%B§§@ at a lower portion of FIG 3, if the digita
vi'déo canera 400 is nounted on the connection
apparatus 401 thgn the coils 402 and_ 403 %gi d
el ect roTAgHRt T8 cbupl TRY"6F - tRBnFBP 8T 8pposed  t SOBAGRPORAS
other to establish a state wherein data transm ssion
teanehE BRFFI-&8 0 GPPBy 2aM Se Il&tF?[&mgn E0'Fc 10GdpERg °
action, Further, since, between_the new physica
Prayerei3ftagkd (d2ssFibethENBHERESTE! Ehd6H ng Lystem
wherein a direct current conponent is renoved from
freBnsaPsshenndanaféfs- 2, a new physical layer 311, a

bridge 313, and a PHY layer 12 of the TEEE 802.3, and a
colil 403 for electromagnetic coupling is mounted in the
proéimity of an upper face of a body. Further, the PHY
layer 31Z of the IEEE 802.3 of the cornection apparatus
401 is connected to a communication apparatus 404, which
becomes an opposite party of commgnication of the digital
video camera 400, through the 100Rase-T of tThe Ethernet
(registered trademark).

[0063]

As shown at & lower peortion cof FIG. 3, 1f the
digital video camera 400 is mounted on the connecticn
apparatus 401, then the cecils 402 and 402 for
electromagnetic coupling cf them are opposed to each
other to establish a state wherein data transmission can
be carried out by an electromagnetic coupling action.

Further, since, between the new physical layers 301 and
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the baseband is applied, contactless conmunication by
el-ectromagneti c coupling can be carried out suitably.
If data of 100 Mops is Manchester encoded, then a
peak of a spectrum appears at approxi mately 90 MHz.
Since the band necessary for transmssion is '
sufficient where it is less than 200 WMHz, the data
can be handl ed as feeble radio waves of |ower than
322 MHz. Since the comrunication of the

BQEECEh%”ﬂg&%Bb%t%QU@ﬂd&ﬁfﬁﬁﬂéy@ﬂéﬁ st 6l St aRGect
comuni cation, the spread of the frequency does not

RS, oRPeLLARCE d S-caldvached o themmyals sqfra d%'trae Gl
current conponent to apply not the 4B5B and M.T-3

tﬁ% 083%]5 ai)ﬁs H%ma%tlr_l}e%e %4%@1‘%%%% e'?:%% g&q XS LM,y

shown gltal €0 canera

ei%%tr%ﬁggggkgwlcgﬁg_ %%n% %hcgg‘ Q%h%é.e%%%kablﬁ If

€ connectio

ar at SSIb|e to connect _the
G a1 WP %P@a&ér§4 BT e Gy RS RESFnferRal OF 2
through a router or a nodem [Oogﬁg FIG 4 shows
SPRECTREI SBBRPEGUFA PR TGRS = et N -50615r e Pand
connection apparatus 510 which conflgure t he
NEFERSAIYsT6R §§§P@ﬁP§ﬁ%ﬁFﬁﬂﬁgSP§ fike 33 ﬁP@%@hﬂ* is less

i nvention. [0066] _
than 200 MHz, the data can be handled as feeble radio

waves of lower than 322 MHz. Since the communication of
the electfomagnetic coupling system is short distance
cemmunicaticn, the spread of the fregquency does not
matter, importance i1s attached to removal of a direct
current compconent to apply not the 4B5B and MLT-3
encoding system-but the Manchester encoding sysﬁem.
[0C64]

As shown in FIG. 3, the digital wvideo camera 400
can establish a connection to the external communication
apparatus 404 through the connection apparatus 401. Or it
is possible to connect the digital videc camera 400
directly tc the Internet through a router or a modem.
[0065]

FIG. 4 shows an internal configuration of the
terminal 500 and a connection apparatus 510 which

configure the transmission system accerding to the
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Wiile the term nal 500 corresponds to a digital

vi deo canera or sone other nobile apparatus, it
includes a coil 501 for electromagnetic coupling, a
coupler 501, a code conversion A section 503, a

cl ock extraction section 504, an Ether MAC section
506, and an application section 507. It should be
under stood that here the coil 501 for

el ectromagneti c coupling, the coupler 502, the code
SISO AtSeet.i on 503 and cl ock extraction section
504 correspond to the new physical layer 302 in FIG
20dd3067] The code conversion A section 503 acts as a
pseudo Ether PHY section for the Ether MAC section

506. Ip. .particu , e ' sect,i Qc

S03 1 LB anEhEealrihAE EPRer MR s ReirofoSte bg Tae

MJ 505 Medi_a I'ndependent_ | nt.erface nd Manchest.er
WHesaceny s orirn F i kA g Ay oy 1Haes
the MI. Principal . signals .of the MI 505 are

% FRASmo0d O dSha CRRBF O T &R s 2o Complem 501, =
CLK), reception_data (RXD), .and a_ reception clock ,
C(OIQI% EPRVEISERE M S5 gﬁ%l &Y, USEF FSETAEEARECtSGY 1on
between the MAC | ayer and the PHY | ayer of the .
SEthePRe L theegMeCe fed trad etk PId RIFRESL izatdogngess ion

forth, in order to prevent conplication of the
S@r’awi hgsshedldhes vindgpstpedometederer thpecoll 501 for
conveni ence of illustration).

electromagnetic coupling, the coupler 502, the code
conversion A section 503 and clock extraction section 504
correspond to the new physical layer 302 in FIG. Z.
[0067]

The code conversion A section 503 acts as a pseudo
Ether PHY section for the Ether MAC section-506. In
particular, the code conversion A section 503 is
connected to the Ether MAC section 50% by a MII 505
{(Media Independent Interface) and Manchester encodes NRZ
{Non Return to Zero) data from and to the MII. Principal
signals of the MII 505 are transmission data (TXD), a
transmission clock (TX CLK), reception data (RXD), and a
reception clock (RK CLK). The MII is originally used for
connection between the MAC layer and the PHY layer of the
Ethernet (registered trademark) (in FIGS. 2, 8§ and so

forth, in order to prevent complication cf the drawings,
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[0068] Transm ssion data fromthe application section
507 are passed to the Ether MAC section 506, by

whi ch packeti zation of the Ethernet (registered
trademark) is carried out. Then, the code conversion
A section 503 Manchester encodes the NRZ data which
formthe transm ssion packet to renove a direct
current conponent. The Manchester encoded data are
sent to the coil 501 for electromagnetic coupling

tihiar ourgh stolse iGouRrliek 2020 QR -JMerrwhiil-e, o5 nce data

of Manchester codes transmtted through an
iqh@g&&g&gg%?tic coupling coil 511 on the connection
apparatus 510 side do not include a direct current
$eFRQnent, at a very short distance, they are
recei'ved suitably by the coil 501 for electromagnetic

coupl i .t ernipal ) e - Lon.
ot n e R L RO SR b o PER R £ gpe 07
t f t Vh t d int i gi |

Ry PR fiPoagh ARE oS SEoSIT of %l Bet Pomignet i ¢
coupl i.ng. .Ther eupon, he cl ock extraction section. |,

CEGHCEIEPEA0R. & el gk TG e TG BLee: Egaetogmty 1o
enerates a reception clock éRX CLK) The Ether MAC

CEECEFON 9506 carFlestBEt C38edepREREEE At foRCBFIPRe™U3

Et hernet (registered tradenmark) for the reception

MaacheseRt: ERERFERe tE6dEREoPérAs s i form the

transmission packet to remove a direct current component.
The Manchester enccded data are sent to the coil 501 for
electromagnetic coupling through the coupler 502.

[0069]

Meanwhile, since data of Manchester codes
transmitted through an electromagnetic coupling coil 511
on the connection apparatus 510 side do not include a
direct current component, at a very short distance, they
are received suitably by the ccil 501 for electromagnetic
coupling of the terminal 500. Then, the reception data
enter the code conversion A section 503 and are converted
from the Manchester codes intc original NRYZ? data through
the coupler 502 fbr electromagnetic coupling. Thereupon,
the clock extraction section 504 extracts a clock from
the Manchester codes and generates z reception clock ({RX

CLX). The Ether MAC section 506 carries out
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section 503 and passes the resulting user data to the
application section 507. [0070] The connecti on
apparatus 510 corresponds to a bridge which carries_._
out bridging of data between the term nal 500 and

t he conmuni cati on apparatus 404 ready for the

Et hernet (registered trademark) which is an opposite
party of the communi cation of the term nal 500, and
is configured fromthe coil 511 for. el ectromagnetic

dePuplichd z a2 icaURIFE R hel Zitha reede GRRMEN RN B rseehl-amn)
513, a clock extraction section 514, an Et her PHY

2ectihan 516 rand 6QNRRELHOE SRCtHN SHE JdRFRrdibn 2
shoul d be understood that the coil 511 for

s%h%gbﬁog@@nihﬁcg%%%%%i%%e reQuRler 512, Code o +o the

conver si on section 513 and cl ock = extraction

a%ﬁgﬁkgﬁi§$4f%g%iﬁ%$%%q_to t he .new physical |ayer 311

he code conversion B section 513

[%ggﬁjas a pseudo Ether MAC section for the Ether PHY
section 516. In particular, the code conversion B
sectiopn 513 is connected to thglﬁther PHY s ctLon
516 by a° M EREUE" FRdepRhdEnt 1P nt8rf 5ERP:835-8ndl
Manchest er encodes NRZ 36 gNon Return to Zero) data
SESIHRAVPEGR CRETNES 515, PIPAIHED AT SPgRalPstseethehe
M| 515 are transm ssion data

terminal 500 and the communicaticn apparatus 404 ready

for the Ethernet (registered trademark) which is an
opposite party of the communication of the terminal 50C,
and is configured from the coil 511 for electromagnetic
coupling, a coupler 512, a code conversion B section 513f
a clock extraction section 514, zn Ether PEY section 516
and a connector section 517. Here, it should be
understood that the coil 511 for electromagnetic coupling,
coupler 512, code conversion A section 513 and clock
extraction section 514 correspond to the new physical
layer 311 in FIG. 2.
[GO71]

The code conversicon B section 513 acts as a pseudo
Ether MAC section for the Ether PHY section 516. In
particular, the code conversion B Section 513 is
connected to the Ether PHY secticn 516 by a MII {Media

Independent Interface) 515 and Manchester encodes NRZ
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(TXD), a transm ssion clock (TX CLK), reception data
(RXD) and a reception clock (RX CLK) simlar to those
descri bed herei nabove (in FIGS. 2, 8 and so forth, in
order to prevent conplication of the draw ngs, the
MI 515 is omtted for the conveni ence of
illustration). [0072] The Ether PHY section 516 is
connected to the external conmunication apparatus
404 by a cable through the connector section 517 of

e Re4on and Rasebandz processes-dattehd Mm@n Fricoded
formby the 4B5B and MLT-3 encodi ng of the 100Base-T

preeRiiyed faiemathe LorgRMIcEt iM% aRpar@iikn 404 4D data
convert the data into NRZ data. The NRZ converted

@atra | f romthepuiside aredenshester, encedad hy qdhe

code ‘conversion B section 513 and then sent to the

@&y QL of Lhe der nal, 500 5si de by glgctronagngtis
i Foh

coupling of the coupler 512 and the coi 1. Since

: t dat t, i ncl ' t .
N Bt T P o O 8 aed ey 1o

are _received ui t abl.y. by .t he il 501 far N
CUFEE FOmRGRIETS GOUBIIIG I tHe V6 Ml 550, “he MIT
Processing by the term nal 500 side is . .such as
Chdede DG THEPerAgbaVE TOUR: P00t o S T,

i f _Manchester encoded data sent fromthe term na
(583 <3i de by el ectromagnetic coupling

The Ether PHY section 516 is connected to the
external communication apparatus 404 by a cable through
the connector section 517 of the RJI-45, and baseband
processes cdata in an enceded form by the 4B5B and MLT-3
encoding of the 100Base-T received from the communication
apparatus 404 tb convert the data intq NRZ data. The‘NRZ
converted data from the outside are Manchester encoded by
the code conversion B section 513 and then sent to the
coil 501 of the terminal 500 side by electromagnetic
coupling of the coupler 512 and the coil 511. Since the
Manchester code data do neot include a direct current
component, at a very short distance, they are received
suitably by the coil 501 for electromagnetic coupling of
the terminal 500. Processing by the terminal 500 side is
such as described hereinabove.

[Q073]
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are received by the coil 511, then they enter the
code conversion B section 513 through the coupler
510 and are converted fromthe Manchester codes into
original NRZ data. Thereupon, the clock extraction
section 514 carries out clock reproduction to
produce a reception clock (RCLK). The M1 515 is a
M| same as that of the reference nuneral 505 and
connects the Ether PHY section 516 and the code

convergjophB §€8LLONaRd3 1@ AALhLOLPEE. cnEBdbhedata sent
connecti on apparatus 501 side, the code conversion B

£S5 AR %xl}anii%a(io ARCIAd @ '%%e’étt'}%!'rl\f}ﬁ?ﬁ%tﬁ%?téo 1316

by a M| 'and acts as a pseudo Et her section tor

e er. P ti 5 (a SGri be r ei_.naboy
MG L e ST ol e e orEhe Hinerat ot gt re
the MT of the . reference nuneral .515 are q ite in
CHIVECCTOR Bf “R5C4 1 Fam the 58t (DBnVEIEISR Savt FoR, Sre

0074] As .described above, according to the .
COPAFEREEatoRT Syt L e in CES. L o OF L e NE7
contactless transmssion line by electromgnetic )
d@BGpIi%@e¥%uﬁﬁpchth?h@lﬂﬁhcﬁégF%Pté%ﬂes?gtéﬁbl?%@ Feriies
I nt er posed between the physical |ayer and the MAC
OPay Er-O6K LREIPAREIAER TOr EFiCSUEFed ELEGETEIR) ©loRd
physical layer and the MAC 38 |ayer are placed into a
(8E&Ke -whEhei WL EheySate phySicapng asepapabbé fhem

each other. Then, it becones possible to
reference numeral 505 and connects the Ether PHY section

516 and the code conversion B section 513 to each other.
Cn the connection apparatus 501 side, the code conversion
B section 513 is chnected to the Ether PHY section 516

by a MiII and acts as a pseudo Ether MAC section for the
Ether PHY section 516 (as described_hereinabove}. However,
the MII cf the reference numeral 505 and the MII of the
reference numeral 515 are opposite in direction of data
from the code conversion section.

[0074]

As described above, according to the transmission
system shown in FIGS. 1 to 3, since a contactless
transmission line by electromagnetic coupling tc which
the Manchester code is applied is interposed between the
physical layer and the MAC iayer of the Ethernet

{(registered trademark), the physical layer and the MAC
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i npl enent data transm ssion at a speed equal to that
of the Ethernet (registered tradenmark) between a
term nal which includes a contactless interface by
el ectromagneti ¢ coupling and a contmuni cati on
apparatus whi ch incorporates the Ethernet
(registered trademark). [0075] In the transm ssion
systemshown in FIG 4, it is possible for the
external communi cation apparatus 404 ready for the

16tRer net ﬂ%&b@t%ﬁﬁﬂbEJQQ%HE!&%e&%l%oﬁ%b@e%ret@%y51cally
term nal 500 and the connection apparatus 510, ch

fa @a%%e%&oﬁa%%cth{ NG, SST 8RO §9db%&81qé5h50551ble to

rmnal 500 by e ectronagnetlc coupl1ng, as one

h
Sommen Sty T

ere t rademar and
r SSi on ,gper.ati aon Cco d|n he ordlnar
tét h%?n%tm&r o SR e ey o, Rt VR, Mihina

m with the pr si ons_of the

H& C&H‘Frg}n/‘l A5t Por?oz%ﬁé?% S 464551 G6C Iv’:"/lé( |eérelc%§°mag“6tlc
term nal 500 which carries out cont act | ess
COSRMIAPc AP FoR CRYEINe Setaag REFRE 2E 86D I"“’Pﬁé’hl dngprporates
opposite party of comrunication, there is no
tﬁ§c§§§ﬁFVeFoﬁr?ﬁeséﬁﬁﬁ@nﬁééﬁﬁ@ﬁr&ﬁparatus 404 to be
conscious of the fact that a contactl ess
[CfdAdmi ssion line by el ectromagnetic 39 coupling is

i nterposed. [0076]
In the transmission system shown in FIG. 4, it is

possible for the external communication apparatus 404
ready for the Ethernet (registered trademark) to consider
the terminal 500 and the connection apparatus 510, which
carries out data tTransmission to and from the terminal
_500 by electromagnetic coupling, as one communication
opposite party ready for the Ethernet (registered
trademark) and carry cut data transmission operation
according to the ordinary Ethernet (registered trademark),
that is, in conformity with the provisicns of the IEEE
802.3. On the communication apparatus 404 side, while the
terminal 500 which carries out contactless communication
by electromagnetic coupling is an oppcsite party of
communication, there 1s no necessity for the
communication apparatus 4G4 to be conscious of the fact

that a contactless transmission line by electromagnetic
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Further, to the term nal 500, the ordinary Ether MAC
section and the Ether Phy section connected to each
other by the M1 can be physically separated from
each other through the code conversion A section 503
and the code conversion B section 513, and besi des
can carry out data transm ssion at a transm ssion
speed equal to that of the Ethernet (registered
trademark) by el ectromagnetic coupling. O it is

dy%?yﬂygelgol§%g tof he di stance between the
ordi nary Ether C section and the Ether PHY section

R e extended by the code conversion A section 503
and the code conversion B section 513. In any case,

an upper LRYer {hap,Lhe %mggﬂv&\&oseg@og nhBE Etner

term na need no € conscious o

MG EANSTLEson ing by elect Lommgnet e coup 'g'ﬁin%ﬁi Rach

| nt er pose sm SSI

%%éﬁza e Vg 06, 5 e g e e

can be carried out. [0077 FIG 5 shows a

OﬁB&lrf COICPER 85t FESFr SREMSESION BsPSCErPRcCOrdPRG the
the present invention. In the transm ssion system

ﬁi@wqomepfﬁesn P 66°4108 wobirl éncappardeds cRavicRgry out
contactl ess transm ssion neans by 40 electric
desapltirag sassaiphysitcal tirapemicr ignt sReSH $sived to that
medi um and a communi cati on apparatus ready for the
of the Ethernet {registered trademark) by electromagnetic

coupling. Or it is possible to say that the distance
between the crdinary Ether MAC section and the Ether PHY
section can be extendéd by the code conversion A section
503 and the code conversion B section 513. In any case,
an upper layer than the Ether MAC section in the terminal
500 need not be conscious of the fact that a transmission
line by electromagnetic ccoupling is interposed, and a
data transmissicn operation in accordagce with the
ordinary Ethernet {registered trademark), that is, with
the provisions of the IEEE 802.3, can be carried out.
[0077]

FIG. 5 shows a modification to the transmission
system according to the present invention. 1In ths
transmission system shown in FIGS. 1 to 4, a mobile

apparatus having contactless transmission means by
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Et hernet (registered trademark) are bridged by a
connection apparatus. In contrast, the transm ssion
system shown in FIG 5 is characterized in that a
contactless (that is, by el ectromagnetic coupling)
transm ssion line is provided using a pair of
opposi ng connection apparatus in sone interval of a
transm ssion |line interconnecting two contmunication
apparatus ready for the Ethernet (registered

ilRden®y o p1The 26oRf g atdan 10f,8 QIrIOtaOCtQIaH%‘I:I]ﬁ%iOD

i ncorporated In"the coOnnection apparatus and the

jnd. I nfj N .of  t t i m]_ar
A B S A % ARSI Sl B
SFEGHRL 100 0 Lhem |s amiled hore LOOTH B o
providing a“contactl ess transm ssion 17ine i n* sonme
interval of a wire transm ssion |Line of_ the Ethernet
C("P@&‘u%ﬁé’r“eé‘pﬂagé &rk) *or CPRE*FPke RSt hif S RBARBECY
two wire transm.ssiqn |ines (individual, LAN segnments
SH%d 8o SheEPt AT £ -be don YeF 1&kch 16t Y &adi | y
across _a boundary across which a cabl e cannaot be
coxf-eRde@Ssudhhas, 1 s o Ye i & ome onaHt S &1wee - M ons
or a wi ndow. [0079] Further, where a connection is to
FENSTEEBLOEhedne4 1 st Rreyghlechelsdén éc Hedy appaPROFsS g
descri bed above, since transmission is carried out
Coprnelcgdonoppgastitascauplsiong interval of a transmission

line interconnecting two communication apparatus ready

for the Ethernet (registered tracemark). The

configuration of a protocel stack incorporated in the

. connection apparatus and the internal configuration of

the apparatus are gimilar to those shown in FIGS. 2 and 4,
and therefore, description of them is omitted Here.

[0078]

By providing a contactless tTransmission line in
some interval of a wire ftransmission line of the Ethernet
(registered trademark) or the like in this manner, fwo
wire transmission lines (individual LAN segments and so
forth) can be connected to each other readily across a
boundary across which a cable cannot be extended such as,
for example, a wall between rcoms or a window.

EQO79]

Further, where a connection is to be established
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using a baseband as it is, such connection can be

i npl emented with a transm ssion speed hi gher than
that with a radio LAN, and there is a nmerit that a

t hroughput of, for exanple, approximately 90 Mps
can be achieved. [0080] FIG 6 shows an exanple of a
configuration of a transm ssion systemto which the
basic configuration of FIG 5 is applied and by

whi ch conmuni cati on between roons is carried out.

tHOWRWEI thEl Gonfdct idrs epid-0nal s ifMcafbR OISR, Idince
each "of adjacent roons, "a plurality of comunication

t%@ﬁ%&ﬂ%%ﬁo%eﬂgyé@yiﬂi§ t-hey %ﬁf&ﬁ&%ﬂé&&%ﬁ@:ﬁquling

trademark) are connected to each other Tthroug

ugkﬂpgc Egya{%%%iaﬁﬁ' $Q g Cqanectjqn aercactﬁ%sh IS pe

€ hubin"édch room e el éctronmagnetic

.coi.l s of the.pair qf connect.ion apparat.us ar
LHPLSRERETn VIR SppGaINg FeSt] SRS op TS Sach BBPhdPat
across _a wal bet ween .t he r,oons such that dat .
W hinenacion L GHnGT o1y & dofFihiRgir e eoaiaR P
i s possible. Each of the cqmunication apparatus
Ofeady™f 63 R SEt REPFEF TR SGiYs ter etPRS ddemerk Pearved-
carr¥ out a data transm ssion operation in
[§€€8Fdance with a prescribed protocol without
perceiving at all that sone interval of a network 42
of thefErhefnghoypeghnsesrdler ademarRRIigurstied as a
contactless transm ssion |ine by el ectromagnetic
teepphiiggion system to which the basic configuration of

FIG. 5 is applied and by which communication between
rooms is carried out. However, FIG, © 1s a sectional view
of a house. In each of adjacent rooms, a plurality of
communication apparatus ready for the Ethernet
(registered trademark) are connected to each cther
throﬁgh a hub. Further, also a connection apparatus is
attached to the hub in each room. The electromagnetic
coils of the pair cof connection apparatus are disposed in
an opposing relationship to each éther across a wall
between the rooms such that data transmission (bridging)
by electromagnetic ccoupling is possible. Each of the
communication apparatus ready for the Ethernet
(registered trademark) can carry out a data transmission
operation in accordance with a prescribed protocol

without perceiving at all that some interval of a network
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[0081] Meanwhile, FIG 7 shows another exanple of a
configuration of a transm ssion systemto which the
basic configuration shown in FIG 5 is applied.
However, FIG 7 illustrates a manner wherein two

adj acent roons each having a wi ndow are overl ooked.
In FIG 7, the electromagnetic coils of two
connection apparatus are disposed in an opposing
relationship to each other not between the roons but

oﬁcﬁﬁésE@ﬁ@&n@tnqgﬂgigﬁéré@ eclemRanet i1 @@ﬂm%dOEstﬁe
pai r of connection apparatus are disposed in an

cORResiNg skelationshiy 40 each vt hel--AckAs nEH?c“@bhpllng
bet ween the roons, and data transm ssion bri dgi ng)

[gg glectronagnetlc coupling is possible. The
connectlon apparatus in the inside of each roomis

attached, ﬁ&hf}dé‘“bménd 78 EHEaL{qB%hSE 8%%@2%08@ an

apparatus ready’ for "f he er ne regis

ted.t
B R R B0 CEhe RaB o O0aT MEATAR €. e the pasic
t t th td
EBANGEE 4 Cl ERE Conodt on “apparards gnakﬂgav%f FIG. 7
t he wi ndow of the other roomsimilarly through a
ilapperafesas Pﬁ@nEFh@Pﬁé?lPréyps@gﬂéﬁepﬁag kpach

Then, al so the outdoor connection aggaratus of the
hépﬁ@g“aoyﬁpﬁgw are overlooked. In F . the

électromagnetic colls of two connection apparatus are
disposed in an opposing relationship to each other not
between the rooms but across each window. The
electromagnetic coils of the pair of connection apparatus
are disposed in an opposing relationship to each other
across the wall betweea the rooms, and data transmission
(bridging) by electromagnéetic coupling is possikble. The
connecﬁion apparatus in the inside of each room is
attached tc a hub, and a plurality of communication
apparatus ready for the Ethernet (registéred trademark)
in the same room are connacted tc each other through the
hub.
[0082]

Meanwhile, the connection apparatus on the outdoor
side 1s connected to the connection apparatus attached to

the wincow of the other room similarly through a cable of
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di sposed such that the el ectromagnetic coil thereof
is opposed to the electromagnetic coil of the indoor
side connection apparatus, and data transm ssion
(bridging) by electromagnetic coupling is possible.
And, the indoor side connection apparatus is
attached to a hub, and a plurality of comrunication
apparatus ready for the Ethernet (registered
trademark) in the same roomare connected to each

tekhernbhhaegh rthe shubed @083kmihe)coNHRhCakl 88 the

apparatus ready for the Ethernet (registered

obkademarkhwhichrane-ndicvisdual lyel Behald edor Nt he

different roons can"Carry out a data transni ssion

d?B?E%%BOQuicH agcerdance Wi th esqri hed  protocals ¢
W t hout I

perceiving at all the ct that sone interva

og%o %getgekﬂ%rggggt g%P %%%EQ?%O&&e%ESE%EeQHdOOI side

ademark) 7i’s orme oma contactless transm ssion
line el ectronmagneti c coupling. [0084] In the .

PP RRSHLSES BROEyCrou < Ao ARSI aanshigaibgy 1o+ 18ging) by
ﬁonnection of the networks betmegn-the roons is,
SilApFERBABBE AT 6G4R1LRE wWondORS 1oREr e%%ﬁ?rplEFeaF%O?ﬁ
such a buil di ng that electrona%netic coupligg cannot
ShES4ZOBBESHIPEhBEPIERGES &SWaI-L2ChRE tPaRskiSsi rd &
systemis effective for nmutual connection of LAN

rdegreAty Pét geepunication apparatus ready for the

Ethernet (registered trademark) in the same rcom are
connected to each other through the hub.
[C063]

The communication apparatus ready for the Ethernet
(registered trademark) which are individually instalied
in tﬁe different rooms can carry out a data transmissicn
operation in accordance with a prescribed protocol
without perceiving at all the fact that some interval of
the network of the Ethernet (registered trademark) is
formed from a contactless transmission line by
electromagnetic coupling.

(008417

In the transmission system shown in FIG. 7, mutual
connection of the networks between the rocoms is
implemented through the windows. For example, also in

such a building that electromagnetic coupling cannct be
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the roons. [0085] It is to be noted that the
connection apparatus installed outdoors are driven
using a comercial AC power supply or an ordinary
battery or otherwi se using a solar cell. As a nethod
of attaching the connection apparatus, a nethod

whi ch uses an attaching tool for exclusive use or a
nmet hod whi ch uses a bondi ng agent, a suction disk or
the like is available. Industrial Applicability

<8086 sThel presert d Rvant,i amdhas heen -daser iRed oM iy
reference to a particul ar enbodi nent thereof.

dHewevale idor bRl -eviddent: dihalr theseskiddied et ween

the art can nodify or alter the enbodi nent w thout
tgepartinag fromthe subject matter of the present
Invention. In other words, the present invention has
peen  disclosed in the formof illustration, and the
conténts of the description of the present
specification shal |l not Interpreted . .
Fostri LETvE 5o TR BPUER Fo2tebhaeebRESSEAPRCPPRAFFERS
e invgﬁ%ion, t he cl.ains should be taken inta

.of
QS eAE b oRC TS G LR ASt PG SSTon ot &y power

for carrying out data o ,
supply or® an ordinary battery or otherwise using a solar

cell. As a method of attaching the connection apparatus,
a method which uses an attaching teool for exclusive use
or a methoed which uses a bonding agent, a suction disk or
the like is available.

Industrial Applicability

f0086]

The present invention has been described with
reference tc a particular embodiment thereof. However, it
is self-evident that those skilled in the art can modify
or alter the embodiment without departing from the
subject matter of the present invention. In other words,
the present invention has been disclbsed in the form of
illustration, and the contents of the description of the
present specification shall not be interpreted
restrictively. In order to adecide the subiject matter of
the invention, the c¢laims should be taken into

consideration.
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transm ssion with a conmuni cati on apparatus whi ch can
be connected by a predetermned wire transm ssion
nmet hod, conprising: a term nal apparatus including a
MAC | ayer of the predetermned wire transm ssion

met hod for carrying out nutual transm ssion with the
comruni cati on apparatus; a connection appar at us
connected to the conmmuni cation apparatus by a

physi cal |ayer of the predetermned wire

transm ssion nmethod; and gentactless transm ssion
nmeans adapted to connect said term nal apparatus and

sal d conneetl,of) 4PRALALYS, L& o PAC OLIEL Yy oue dara

el ectromagnetic coupling. e transm'ssion system
3ggQrding Lo claim Lo why rcfé'tﬁo%a'a% CONLACH 2SSy can be
connection neans carries ou tran Ssion using a
Cbaseb%g% as gt i%.eg.xThe tr%pﬁni%sion syst.em hod
SEUGFEEHY ™Y 0 2 PAFIES ST HME et “Sai-d *EGAL A CEs fethod,
connection neans includes: a first physical |ayer
SWHFPERSf-UfAct i ons as a physical |ayer of the
predeterm ned wire transm ssion nethod for_ the MAC

| ayer ®f teFRIPRbdePRAAFRBE WiFeudirand3nt’aSi oaYaBt Addthe
in said termnal apparatus; and a second physica
PEgJet oWl BRAf WAEE CASINEE S sMRC g6 hgdy éorofcapging out
predeterm ned wire transm ssion nethod for the
mphyigilc alrahaypérsobnt We thr édet ermimad caltient pampsiragsison

a connection apparatus connected to the
communication apparatus by a physical layer of the
predetermined wire transmission method; and

contactless transmission means adapted to connect
said terminel zpparatus and said connection apparatus to
each other by electromagnetic coupling.

2. The transmission system according to claim 1,
wherein said contactless connection means carries out
transmission using a baseband as it is.

2. The transmission system acccording to claim 2,
wherein said contactless connection means includes:

a first physical layer which functions as a
physical layer of the predetermined wire transmission
method for the MAC layer of the predetermined wire

transmissicn method in said terminal apparatus; and

a second physical laver which functions as a MAC
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nmet hod in said connection apparatus; and wherein the

el ectromagnetic coupling is used for the data

transm ssion carried out between the first and second
physi cal |ayers. 4. The transm ssion system accordi ng
to claim3, wherein the first physical |ayer encodes
data of the baseband received fromthe MAC | ayer of
the predetermined wre transm ssion nethod by a

non-di rect current encoding nethod which does not
1bRekude andi peebeeurtfife CONMPANGH AN tik@N method for
transmts the encoded data by the el ectronmagnetic

tﬁ%uﬁh§%gca§nQa§%90%%st%eSk&Qﬁkﬁkﬁ%ﬁ%%%dwﬂ@% thensmission
el ectromagneti C coupling by the non-direct current

: , rs . i gnal
m%%%%ﬁkgﬂwggﬁﬁoﬁoﬁ%%fkt%21%ﬁgg&%&h%Jtﬁgdd%%%Q%Q1§'gna

ayer 0 eterm ne Wwre
&M the . e
Lo kng) PlectPORAEnA0d LORRREAENEPRXELORL ! BXE data
i d.f th hysi | | f th
B Rod SHE LSt Pitis MESUTEN rRtndd by FRE Ferond

girect czrrent encodi ng nethod and then transmts the
PBNEOHEY ¢aYE7By the el ectromagnetic coupling, and
decodes a _signal received by the el ectromagnetic
coupl i hg DY'S He 2THER-TF + Fe t S 6y o rt CEcodihg et Hodt 3+
and then transfers the 47 decoded signal to the
whRYSiealhrafeér s6f PRNE 1srdddeted wagoogsr data of the
transm ssi on net hod.
baseband received from the MAC layer of the predetermined
wire transmission method by & non-direct current enceding
method which does not include a direct current component
and then transmits the encoded data by the
electromagnetic ccupling, and decodes a signal received
by the electromagnetic coupling by the non-direct current
encoding method and then transfers the decoded signal to
the MAC layer ¢f the predetermined wire transmission
method; and
the second physical layer carries out encoding for

data of the baseband received from the physical layer of
the predetermined wire transmission method by the non-
direct current encoding method and then transmits the
encoded data by the electromagnetic coupling, and decodes

a signal received by the electromagnetic coupling by the

non—-direct current encoding method and then transfers the
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5. The transm ssion system according to claim4,
wherein the Ethernet (registered trademark) which
adopts the 4B5B and M.T-3 encodi ng nethod is applied
as the predetermined wire transm ssion nethod; and
the first and second physical |ayers code convert
transm ssion data of the baseband into that of the
Manchest er encodi ng net hod and then transmts the
converted data by the el ectromagnetic coupling, and

deedgegonyghtdatachec g’hg;%qc%ﬁ hh& el egt HeERGRRHEE e rmined
coupling "fromthat of the Manchéster encodi ng net hod

Wi RO+t hg cpockgibpal, titapsm ssion data of the baseband.
6. The transm ssion system according to claim4,

whereif itn,.s j% ' E%ﬁ redet ern LI e
gy i ”se§ ackiy WL 4,
transﬁ?33|oﬁlﬁgﬁuéﬂ% §§%¢r1 %@f%yer éhéft g ~TEH®
hysi.cal . | r.are connected t.o.each other g he
RitfEeietrs BHRaedehodnt ot race) SoPRE T r spcn Sdopts
hysi.cal | ay i ncludes,.a coil ,and.a _couypler for the
CBFedPr BnaBReTFE ColHIERY ndCa Prr 4F GBAA . SGofver-bion
section connected to the MAC | ayer  of the
PE?@BE?EW%%%“’G\F%ttrraélﬁ%s§§i°6‘n};ﬁépﬁﬁld Byt he M I;
the first code conversion section code converts
t ransnv3i bk Hat andf SERENBakkbAAESt ecRY9BE FPBf FRRVELT
MAC 48 | ayer of the predetermined wire transm ssion
tHenRBdsEAPS dekat o6f thige bagsbadndedntouthant cén&dei ng
- nmethod and then
Manchester encoding method and then transmits the
converted data by the electromagnetic coupling, and code
convert data received by the electromagnetic ccupling
from that of the Manchester encoding method intc the
original transmission cata of the baseband.

6. The transmission system according to claim 4,
wherein i1t i1s prescribed in the predetermined wire
transmission method that the MAC layer and the physical
layer are connected to each cther by the MII (Media
Independent Interface);

the first physical layer includes a coil and a
coupler for the electromagnetic coupling and a first code
conversion section connected to the MAC layer of the
predetermined wire transmission method by the MII;

the first code conversion section code converts

transmission data of the baseband received from the MAC
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transmts the converted data fromthe coil and
coupler for electromagnetic coupling, and code
converts data received by the coil and coupler for
el ectromagnetic coupling fromthat of the non-direct
current encoding nethod into the origina

transm ssion data of the baseband and then passes
the converted data to the MAC |ayer of the
predetermned wire transm ssion nethod through the

M £r The LLARRMISHioR SYSLeMerdidng L0 rehdldd 4nto

erein it is prescribed in the predetermned wre

t%%?n%%i%ﬁ%o%ogQ%HQQxﬁhQﬂnﬁﬁggwggéo %bgﬁégﬁﬁﬁaﬂﬁ then

sical” layer are connect to eac by the

t¥%hs.¥%%l%he|%%%QEQ‘e%Fd%%%?&&%%? TﬁFQ%i e%%%Pgoupler
physical” [Fayer “i'ncl'udes a coi'l” "and™a coupler for
el ec rona%netic couplin eco

._and a d code

e erST GRTGEREdN CONRBITBd £OT RE Py oroa Fagsi ot
the, predeternmined wire transn ssion nethod by the
TRFP VERe P¥ecOid “Code SCEVEFEIGT ¢t ot CodE Eohrerlt s
transm ssion data of_ the baseband received fromthe
cpHPiedl TFafeibalt Ofe WHiredOPeTHTREd WIS Sta REROSSTen
met hod into that of the non-direct current encoding
neetiRed 1ane then orignsmlt & reRsrdemient eatdatd Heém t he
49 coil and coupler for electromagnetic coupling, and
beedeanconpvdr tHcdatra sceceithed doyviehid ecoidatand oc sl &AC
for

layer of the predetermined wire transmission method
through the MII.

7. The transmission sgystem according to claim 4,
wherein it i1s prescribed in the predetermined wire
fransmission method that the MAC layer and the physical
layer are connected to each other by the MII (Media
Independent Interface);

the szecond physical layer includes a coil and a
coupler for electromagnetic coupling, and a second code
conversion section connected to the physical layer of the
predetermined wire transmission method by the MII:;

the second code conversion secticen code converts
transmission data of the baseband received from the
physical laver of the predetermined wire transmission

method into that of the non-direct current encoding

method and then transmits the converted data from the
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el ectromagnetic coupling fromthat of the non-direct
current encoding nethod into the origina

transm ssion data of the baseband and then passes
the converted data to the physical |ayer of the
predetermned wire transm ssion nmethod through the
M1. 8. Atransm ssion systemfor carrying out data
transm ssi on between two or nore contmuni cation
apparatus which can be connected by a predeterm ned

AMINE arld ARSPISY %mlf&dor&@a@fé@cn%o@ﬁ% a%{ﬂde%de
transm ssion line connected, wwthin a part

doiRIal Qf 42 YIS JIANRMSH o5l e, ACCRS, e&g ﬂo%
t he predetern1ned Wi re transm ssion netho to the

fefel gcjm%%aurpﬁ gf%bﬁyro% Rhys t%ﬁé i g Of t&e

pre et re m'ssi on ne con gured
&I%Je@rn%b% et g@lggggﬁ Al Lomneqted 48 &a4)
e oh °% é%%iﬁ A SR e o S&qnéfsesrted” data
CoRRRe A agtratis o g b e s, 10
The transm ssi on sten1accord|§%6to claim8,

CHRESEILF SdREN 6T togedt ithe arat us includes: 50

a physical layer of the predetermned wire
transnf¥ ssiforFrastHoession system for carrying out data

transmission between two or more communication apparatus
which can be connected by a predetermined wire
transmission method, comprising:

a contactless transmission line connected, within a
partial interval of a wire transmission liﬁe according to
the predetermined wire transmission method, to the
communication apparatus by a physical layer of the
predetermined wire transmission method and configured
from a pair of connection apparatus connected to each
other by electromagnetic coupling.

9. The transmission system according to claim 8§,
wherein transmission 1s carried out on the contactless
transmission line connected with the paired connection
apparatus using a baseband as it is.

10. The transmission system according to claim 8,

wherein each of the connection apparatus includes:
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code conversion neans for encoding data of a band of
the predeterm ned wire transm ssion nethod by a non-
di rect current encodi ng nmethod whi ch does not i nclude
a direct current conponent and for decoding data
received by electronmagnetic coupling by the
non-direct current encoding nmethod and passing the
decoded data to the physical |ayer of the
predeterm ned wire transm ssion nethod; and a coi

and a goy9§§£c59rlgpereb@CEhenggeaétgrmgﬁeelwage 11.
"The transm ssion system according to claim 10,

whereiin Lihe BLherfgt (registered trademark) which
adopts the 4B5B and M.T-3 encodi ng nethod is applied

as the.,pLedel LLOGH YLLE! Eé?s%ééhgﬂggﬁ%ﬁgdbfagdband

t he coae conversi on neans IS connecte

o%h X iecalreI QY el Ofnetc{] %r RIS %erta%rs%.i%esdl OWi rmeetthro%{] %m SaSinoorI]l-—
met odpbydthe M-S and “code CohvErtS t fansmssiton

data_ of a baseband .into that. of .t he Manchester

WENESH Y TTE o & AT h&IF TS S ES 08 S differtdd a2
data by el ectromagnetic coupling and besi des code .
ESRFer CITdaRL F& Wtbf%éore%@&ord&r?ﬁgﬁ&?ac recelved
coupling fromthat of the Manchester encodi ng net hod
DYn€d SChe CBRIFIERAC TOARSHNSs PN Tdhgt OB BF &de current

baseband. 12. A transm ssion apparatus for carrying
epgeddagamethod and passing the decoded data to the

physical layer of the predetermined wire transmission
methed; and

a coll and a coupler for the'electromagnetic
ceupling.

11. "The transmission system according to claim 10,
wherein the Ethernet (registered trademark) which adopts
the 4B5B and MLT-3 encoding metheod i1s applied as the
predetermined wire transmission method; and

the code conversion means is connected to the
physical laver of the predetermined wire Transmission
method by the MII, and cocde converts transmission data of
arbaseband into that of the Manchester encoding method
and then transmits the converted data by electromagnetic
coupling and besides code converts data received by the
electromagnetic coupling from that of the Manchester

encoding method into the original transmission data of
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transm ssion with a conmuni cati on apparatus whi ch can
be connected by a predetermned wire transm ssion
nmet hod, conprising: the MAC | ayer of the
predeterm ned wire transm ssion nethod; and a new
physi cal |ayer which functions as a physical |ayer
of the predeterm ned wire transm ssion method for
said MAC | ayer of the predeterm ned wire transm ssion
nmet hod and carries out data transm ssion by the
r@kectapagnetic coupling. 13. The transm ssion
apparatus according to cIain1 12, wherein said new

physi Cf‘é ! %yqra(i‘?s[r{1$§l&yt lagtlﬁgg S%éasg‘b d}&mg gut data

electronagnetlc coupling u as

14. The tr Sﬂ]SSI u cI|
ci3nsfitseaon KiA ELoRs 3‘/%”%%1% I%télyé AR e
baseb ecei ved from sai d er of the
R Raee At Ped b P P T e g5 on mechod,
non-direct current encodi ng net hod whi ch does not

CPREFGdE 4 di rect current conponent and then
transmts the encoded data by the el ectromagnetic
coupl i Hige el H%E%He@fatgﬁgﬁéﬁdeF%E%FV%ﬁ Byr€Ehe
el ectromagnetic coupling into original 52

treansasssronmngahedeéf afie baseband by the non-direct

current encodi ng nmet hod and then passes the decoded
data a new physical layer which functions as a physical

layer of the predetermined wire transmission method for
said MAC' layer of the predetermined wire transmission
method and carries out data transmission by the
electromagnetic coupling.

13. The transmission apparétus according te claim
12, wherein said new physical layer carries out
transmission by the electromagnetic coupling using the
baseband as it is.

14. The transmission apparatus according to claim
12, wherein said new physical layer encodes data of a
baseband received from said MAC layer of the
predetermined wire transmission method by a non-direct
current encoding method which does not include a direct
current component and then transmits the encoded data by
the electromagnetic coupling, and decodes a signal

received by the electromagnetic ccupling into original
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to the MAC | ayer of the predetermned wire

transm ssion nethod. 15. The transm ssi on appar at us
according to claim 14, wherein the Ethernet
(registered trademark) which adopts the 4B5B and
M.T-3 encoding nethod is applied as the
predeterm ned wire transm ssion nethod; and said new
physi cal | ayer code converts transm ssion data of

t he baseband passed froma MAC | ayer of the Ethernet

tbreghstered bhadenar lhd Rbehals ofy the Manchesier

encodi ng nethod and then transmts the converted

cfat-anhy eh%dghgcwe%mn ShIC t¢RUPlINGe ARG e URCOMRSY data
data received by the el ectromagnétic coupling from

hat, .o h chester [ t d_nt i.gi-nal.
o e L A e
tggoddecoded data to the MAC | ayer of the Ethernet

m?reglstered trademark). 16. The transm ssion

apparai S cording to claim_14, wherein i%ﬁis .

prescribed tﬁ?@’ﬁ‘?@o%%?%?%&a%%s T ASEE o cLaim

nmet hod that the MAC Ia&er and the physical |ayer are
LeonHBEFEd "t 6 EalhGEREF By SOhe MY MEgicgmark)” which

| ndependent I nterface); the new physical_ I|ayer .
appBlHdescaBer| 2and YT 53 sgeqsierd Feithorke 15 ?Pplled as
el ectromagneti c coupling and a code conversion
thecProAcEonméBEed Vil et RE2NRO Usayen aRtike;r and

sald new physical layer code converts transmission
data of the baseband passed from a MAC laver of the
Ethernet (registered trademark) into that of the
Manchester encoeding method and then transmits the
converted data by the electromagnetic coupling, and
decodes data received by the electrbmagnetic coupling
from that of the Manchester encoecding method into original
transmission data of the baseband and then transfers the
decoded data to the MAC layer of the Ethernet (registered
trademark) .
16. The transmission apparatus according to claim

14, wherein it is prescribked in the predetermined wirs
transmission method that the MAC layer and the physical
layer are connected to each other by the MII (Media

Independent Interrace);

the new physical layer includes a coil and a
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predetermned wire transm ssion nethod by the MI;
and the code conversion section encodes data of the
baseband received fromsaid MAC | ayer of the
predetermned wire transm ssion nethod by the
non-direct current encodi ng nethod and then
transmts the encoded data fromthe coil and coupl er
for electromagnetic coupling, and decodes data
received by the coil and coupler for the

&hgatormgnetic e@L%ldﬁlr’o@rQadbrfthLct hen il Nals a code

transm ssion data of the baseband by tHe non- direct

g)‘z‘fvre%%‘l Sl %@&%q”%%%%%%%@%e”c $888 1 g% %efc Qqed

ata to sai ayer of the pre etermn

' p‘%r, %@;%L‘Q_’Llned I%oq,rans ABAdan it %Sldo% apt% %}Ilis, fa%rd

OUt H} &alt t r ansms

pr edet ansm ssion _neth
S8

n
a phys %l CP§§eF08VeFﬁéOBr gd&t Pt ABGC PL! BE"Ehe
btra sm ssi on .nmet hod; and .a nem1 si cal er whi ch
PEFOANGNS 55 1Y SE T8y 62 1 b ith a;/i’reedé%fer “ned wire
transm ssion nethod for said physical |ayer of the
PEEEGeCEFHARE YhitPe TERETEHSSSIBn Mt o P Yarkd &c @félg rect
out data transm ssion by the electromagnetic
CEFEPNCNGNCRAITE. MERE O aishitdsirot EpFaratu $ hec earcdideg
to claim 17, wherein said new physical |ayer carries
detie from the coil and coupier for electromagnetic
coupling, and decodes data received by the cecil and
coupler for the electromagnetic coupling into the
original transmission data of the baseband by the non-
direct current encoding method and then passes the
decoded data to said MAC layer of the predetermined wire
transmission methed.

17. A transmission apparatus for carrying out
bridging of data transmission by a predetermined wire
transmission method, comprising:

a physical layer of the predetermined wire
transmission method; and

a new physical layer which functions as a MAC layer
of the predetermined wire transmission methcd for said
physical laver of the predetermined wire transmission

method and carries out data transmission by the

electromagnetic coupling.



transm ssion by the el ectromagnetic coupling using
the baseband as it is. 19. The transm ssion
apparatus according to claim 17, wherein said new -
physi cal | ayer encode data of a baseband received
fromsaid physical |ayer of the predetermned wire
transm ssion nmethod by a non-direct current encodi ng
met hod whi ch does not include a direct current
conmponent and then transmts the encoded data by the

el ectr oprgneld G- £0Udhi H8; ornkbglecodes A&l 9dly to claim
recei ved by the el ectromagnetic coupling into

1971 ginRale i ot LANSIMRS) ohAata 10f) e basehand hy the
non-direct current encoding nethod and then passes

tp & %ﬁ%%q%g g%t%hé(%fggéiéﬂé ié%%clc %ﬁi%%;%%ﬁgg the

redetermned"wire transm ssion netho

tr i.ssion. apparatus according to claim 19,
bﬁﬁ%@éﬁﬁ %ﬁelEtﬁgrnet (registered trademark) which

a5 "t hEP pr GHET S e 971 (TRHET S ISR TOE hdLaim
1dat 4757 S50 SedBant SESE o Snyeroar Faer oor 2
the Ethernet (registered trademark) into that of the
PRERCABSE EECBATEHI RG OHetRdd RRYStRéd LRYREnPLs thke 55
converted data by the el ectronmagnetic coupling, and
PHEE6HESTAREE FeEEi Vaansyithe oal ectrofagieti socodpiieny
current encoding meﬁhod which deoes not include a direct
current component and then transmits the encoded data by
the electromagnetic coupling, and decodes a signal
received by the electrocmagnetic coupling into original
transmission data of the baseband by the non-direct
current encoding method and then passes the decoded data
to said physical layer of’the predetermined wire
transmission method.

20. The transmission apparatus according to claim
19, wherein the Ethernet (registered trademark) which
adopts the 4B5B and MLT-3 encoding method is applied as
the predetermined wire transmission method; and

salid new physical layer code converts transmission
data of a baseband passed from a physical layer of the

Ethernet (registered trademark) into that of the

Manchester encoding method and then transmits the
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fromthat of the Manchester encoding nethod into the
original transm ssion data of the baseband and then
passes the decoded data to said physical |ayer of the
Et hernet (registered trademark). 21. The transm ssion
apparatus according to claim 19, wherein it is
prescribed in the predetermned wire transm ssion
nmet hod that the MAC | ayer and the physical |ayer are
connected to each other by the M1 (Media

cbﬂqu%@Qeﬁgthnb9fEﬁ%ekie%%kgmﬁéweﬁﬁﬁsb%@bllﬁﬁefand
includes a coil "and a coupler “for el ectromagneti c

d%EBBEEnQa@er@cggqu %?E%%ESEQ c%?%ha%ﬂg%?%n%%h§§158

e physical "[ayer of predeterm

f% %n%ge%3|%ntggtgg%c9%s ghcbdgﬁgthg%hégdﬁ Lo the

conversion secti on encod ta o aseband
recei vzd from sai d Ehﬁﬁgca

of éhe

Oﬁ%%&&? i REG™ W Pé © i 8& CnBeRs by fRE then

non- current. encodi ng, %ggd,ang ﬁhen
PERARENFRE (RGOBRE0dEGS Gt AoF PoRtYHSCEY I oRd Edubher
for electrona netic couplln% and decodes data
Eraeerged ! E?gﬂﬁeeééﬁltéﬁéeméé pler for the

el ectromagnetic coupling into the original :
transrd ksi @@%Q@W%W%WW tHE e i teclaim

current encodi ng nethod and then passes the 56 _
ldecwled<dat att ossairdsphybedalnl aper pokdehermined wire

predetermned wre transm ssion nethod.
transmission method that the MAC layer and the physical
layer are connected tc each other by the MIT (Media
Independent Interface);

said new physical layer includes a coll and a
coupler for electromagnetic coupling and a code
conversion section connected to the physical layer cof the
predetermined wire transmission method by the MII; and
the code conversion section encodes data of the

baseband received from said physical layer of the
predetermined wire transmission method'by the non-direct
current encoding method and then transmits the encoded
data from the coil and coupler for electremagnetic
coupling, and decodes data received by the coil and
coupler for the electromagnetic coupling into the

original transmission data of the baseband by the non-

direct current encoding method and then passes the
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decoded date to said physical layer of the predetermined

wire transmission method.

57



