SP310249W000 DESCRIPTION TRANSMITTING DEVICE, TRANSMITTING METHOD, RECEIVING
DEVICE, RECEIVING METHOD, TRANSMITTING/RECEIVING SYSTEM, AND CABLE 5
TECHNICAL FIELD [0001] This invention relates to a transmitting device, a transmitting method, a
receiving device, a receiving 10 method, a transmitting/receiving system, aftPa ¢abfé'C4%d more
particularly, to a transmitting device or the like that transmits digital signals such as video signals via a
transmission path with differential signals. 15 BACKGROUND ART [0002] In recent years, HDMI (High
Definition Multimedia Interface) has been widely,tiseghas-gigital interfaces that connect CE (Consumer
Electronics) devices, and has 20 become a de-facto standard. For example, Non-Patent Document 1

describes the HDMI stafd&rd Accordintg ¥ the HBMISIARdARE tHied fata thférentidt line pairs (TMDS
Channels 0/1/2) areousedzand vigdaeaudios anshcontiaksignats are transmiitied asshigitgl signals. 25

CITATION LIST AND CABLE

5
TECHNICAL FIELD
[00G1]

This invention relates to a transmitting device, a

transmitting method, a receiving device, a receiving

10 metheod, a transmitting/receiving system, and a cable, and
more particularly, to a transmitting device or the like

that transmits digital signals such as video signals via

a transmisgion path with differential signals.

15 BACKGROUND ART
[0a002]

In recent years, HDMI (High Definition Multimedia
Interface) hag been widely used ag digital interfaces
rthat connect CE (Consumer Electronics) devices, and has

20 become a de-facto standard. For example, Non-Patent
Document 1 describes the HDMI standard. According to the
HDMI standard, three data differential line pairs (TMDS
Channels 0/1/2} are used, and videco, audio, and control
gsignals are transmitted as digital signals.

25
CITATION LIST
NON-~PATENT DOCUMENT
[0003]

Non-Patent Document 1: High-Definition Multimedia

30 Interface Specification Versicn 1.4, February 2 2010



NON-PATENT DOCUMENT [0003] Non-Patent Document 1: High-Definition Multimedia 30 Interface
Specification Version 1.4, February 2 2010 SP310249W000 SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION [0004] At present, the value defined as the digital
signal 5 transmission speed by the HDMI standard is approximately 10.2 Gbp&'ahe"fhighest. To cope
with high-quality 3D (3-dimension) video signals and video signals of the future 4k2k (QFHD) and
high-resolution content, the transmission speed in the future is expected to be 10 increased to 15
Gbps or 20 Gbps, whigh:ishigher-thanthe-highgst value defined by the current HDMI standard. [00051
There are two possible approaches to the higher- sggesed HDMI. One is a technique by which the

current 15 three dafa ntiallifg p%{?&vg e Déed Wﬁﬁ%d the clock speed at which data is

transmitted is increased4jo as to increase the transmission rate accordingly. By this technique,
however, extending the transmission band,only by increasing the clock speed is, 20 difficult due to the
physical limit on the use o co&]):eersggblé [ %reﬁ%éﬁepérs.llrflven ?fsthlgs teeé%r%aug casnlgréaused, it is easy
to assume thatihe HedisPRiSSRPEistRSEE Wil beto i extrémenesiiort STREPIEFiitatons will be put on

the lengths of HDM] gableg,gannecting demMeest. To cope with high-guality 2D
{3-dimension} video gignals and video signals of the
future 4k2k (QFHD) and high-resclution content, the
transmission gpeed in the future is expected to be
10  increased to 15 Gbps or 20 Gbps, which is higher than the
highest wvalue defined by the current HDMI standard.
[0005]

There are two possible approaches to the higher-

speed HDMI. One ig a technique by which the current

15 three data differential line pailrs are used as they are,
and the clock speed at which data is transmitted is
increased so as to lncrease the transmission rate
accordingly. By this technigue, however, extending the
transmission band only by increasing the clock speed is

20 difficult due to the physical limit on the use of copper
cable differential pairs. Even if this technique can be
used, it is easy to assume that the transmission distance
will become extremely short. That is, limitations will
be put on the lengths of HDMI cables connecting devices.

25 {0006]

The cother means to scolve the problem relevant to
the pregent invention is to increase the number of data
differential line pairs, which is currently three, to
four or larger. The data rate can be increased by the

3¢ amount equivalent to the increase in the number of data

transmitting lanes. By this technicue of increasing the



25[0006] The other means to solve the problem relevant to the present invention is to increase the
number of data differential line pairs, which is currently three, to four or larger. The data rate can be
increased by the 30 amount equivalent to the increase in the number of data transmitting lanes. By this
technique of increasing the 5P310249W000 data differential line pairs, howévér theé"tdifipatibility with
the current HDMI becomes an issue. Specifically, if the number of pins in each connector, which is
conventionally 19, is simply increased by the number of 5 data differential line pairs, the compatibility

with conventional dgyicesswikbe lgst, and misunderstandings and copfusionwill; he caused among

users. Therefore, this technique is not preferable. [0007] 10A solution to this is maintaining the

compatibility of each¢oniE@oF {pREFor FREEptaREIThatTs, tR8Wiring Feeds tibe esidned so that
any functional defeetsawillinetbe caysatkinithe=gablesswhide the comvertional 19-pin connectors are

used as they are. 1? %O%%]don Aﬂ objLegct of Sthiss. inv: ntijnglci]? etgﬁpr%llliode réogelmqaigi}ag@terface (new
HDMI) that has a hig gegree 0 co\r{npatfbiﬁty withthe carrent HD ,yan Can transmit signals at a
higher data raté thatetite dufreat $IDMI 120 Msothet shjethef tishaienition: isvto’pkdvide a transmitting

device and a receiving deyice that hava e funetions of the curreat HRVHand the aeyy HDMI, and
perform excellent signdal transmission. 25 SOLUTIONS TO PROBLEMS
arl

confusion will be caused among users. Therefore,

this technigue is not preferable.
(00071

10 A soluticon to this is maintaining the compatibility
of each connector {(plug or receptacle). That is, the
wiring needs to be designed so that any functional
defects will not be caused in the cables while the
cenventional 19-pin connectors are used as they are.

15 [6008]

An obkiject of this invention is to provide a novel
digital interface (new HDMI} that has a high degree of
compatibility with the current HDMI, and can transmit
gsignals at a higher data rate than the current HDMI.

20 Another object of this invention is to provide a
transmitting device and a receiving device that have the
functions of the current HDMI and the new HDMI, and

perform excellent signal transmission.

25 SOLUTICNS TO PROBLEMS
(0009l
A concept of thisg invention lies in a transmitting
device that includes: a digital signal transmitting unit
that transmits a digital signal to an external device via
30 a transmission path with a differential signal, and has a

first operating wode involving a first number of channels



[0009] A concept of this invention lies in a transmitting device that includes: a digital signal
transmitting unit that transmits a digital signal to an external device via 30 a transmission path with a
differential signal, and has a first operating mode involving a first number of channels SP310249W000
for the differential signal and a second operating mode involving a second fdimbet ‘ot €tehnels for the
differential signal, the second number being larger than the first number; an operating mode
determining unit that 5 determines whether the external device and the transmission path are

compatible with the:sgcond operating.moede; and.an operation conifel ypithat £onioks the operation
of the digital signal transmitting unit, based on the determination performed by the 10 operating mode

determining unit. [08071 V12 i€ FREtiSHIthB digitaF SRIMAF tranSfitti unit transmits a digital
signal to the external devieenta seceivingadeviery viae the dransarissiarepath Withea 4 S-differential signal.
The digital signal trggsm%t{@gcunit as the first oger(f_lﬁplg mode a&edcthe second or%ecragﬂgtmode, and

e

. I I; an o &, mnoge . Srminl U .
selectively uses one of the modes. 1he ndmber of differentia signal channels is the first number in the

first operating Modeleandmid tise sdeonte20 Numisat; svhich iSdargar thad thesfirst number, in the second

operating mode. For,example, the first aperating.mede is & current HOMLepgrating mode, and the first
number is three. The second operating mode is a new HDMI operating mode, and the second number

is six, which is 25 1&fgeFthaRgnFees ooy = EBPEXENPIe St trahsiision Bith is a cable, and a
receptacle having pinatspreviced fos<conneetingra pheg of 4is:cable gheretor Thexdigitahsignal 30
g:‘;zm“er:ﬁ unit selects a st pin assignmgnt in he, first operating mogde;, ang; selects a second pin
10 operating mode determining unit.
[o010]
In this invention, the digital signal transmitting
unit transmits a digital signal to the external device (a
receiving device) wvia the transmission path with a
15 differential signal. The digital signal transmitting
unit has the first operating mode and the second
operating mode, and selectively uses one of the modes.
The number of differential signal channels is the first
number in the first operating mode, and is the second
20 number, which ig larger than the first number, in the
gsecond operating mode. For example, the first operating
mede is a current EDMI operating mode, and the first
number is three. The second operating mode is a new HDMI
operating mode, and the second number is six, which is
25 larger than three.
foox1]
For example, the transmission path is a cable, and
a receptacle having pins is provided for connecting a
plug of this cable thereto. The digital signal
30  transmitting unit selects a first pin assignment in the

first operating mode, and selects a second pin assignment



SP310249WO000 in the second operating mode. The second pin assignment is different from the first
pin assignment. In the second pin assignment, a terminal that is used as a shield terminal
corresponding to a signal terminal of a 5 differential signal for a digital signal and/or a clock signal in
the first pin assignment is used as a signal terminal of a differential signal f6Fa°digitalSitfhal, for
example. Alternatively, in the second pin assignment, a signal terminal of a differential signal for a
clock 10 signal in the first pin assignment is used as a signal terminal of a differential signal for a digital

signal, for example, [0012] EQ@&H@S‘H@Q&@QQ% %&émi@%u@g&%ﬁr@i@le%ééi‘@%@&r the external

device and the transmission path are compatible with the second operating modeé. For example, the
operating mode detetnithintfitdetefhirés whetfér e exferhaltevice idRohiFatible with the second
operating mode, basggban the:capahilibrisfermatier abod 20-the-exteraakdeyices The capability
information is read from tl%etexter,nal device via th%transmission atq. Q\__Iternativ ly, fthe operating
mode determining ﬁrl?i]t ed]é ermines” \E/iv%e(fﬁerrr fhe external device’is éléimpaﬁﬁél?v?t the Second operating
mode, by perfafmingiédrmuonicationi 25t the extermal devicaervial thettansnassibngrath, for
example. [0013] For example, the oparating mode. determinipg: unit determines.whether the

transmission path is compatible 30 with the second operating mode, by qsing the information providing
function of the tran$idsiAhath coripafiperntial signal for a digiral signal,

for example. Alternatively, in the sgecond pin assignment,
a signal terminal of a differential signal for a clock

1¢  signal in the first pin assignment is used as a signal
terminal of a differential signal for a digital signal,
for example.
[o012]

The operating mode determining unit determines

15 whether the external device and the transmission path are
compatible with the second operating mode. For example,
the operating mode determining unit determines whether
the external device ig compatible with the second
operating mode, based on the capability information about

20 the external device. The capability information is read
from the external device via the transmission path.
Alternatively, the operating mode determining unit
determines whether the externsl device 1s compatible with
the second operating mode, by performing communication

25  with the external device via the transmigsion path, for
example.
[0013]

For example, the operating mcde determining unit

determines whether the transmission path is compatible

3¢  with the second operating mode, by using the information

providing function of the transmission path compatible



SP310249W000 with the second operating mode. The information providing function of the
transmission path compatible with the second operating mode is a function to report to the external
device that the transmission path is 5 compatible with the second operating mode, for example. The
external device has a function to add the information reported from the tranSHiis8rpati’to the
capability information thereof. The operating mode determining unit determines whether the
transmission path is compatible 10 with the second operating mode, based on the capability

information read frqm.the external devic e\@gg%&r%%gi_ssi%gé)aitgfgq%]a@i%gernatively, the

information providing function 15 of the transmission path compatible with the second operating mode
is a function to rewtHeliHgrmatishifticling fherier sk afBnissidn e8RS ¢ofpatible with the

second operating made, seas te irgigats that-cempatbility with the,secend peratingdnede, for
example. 20 The information is contained in the ca%abilig information read_from the external device.
r

The operating mod& Het&Hniting ufit Getsmiines WhetiérthettaRsmisSighibath is compatible with the

second operatifg madgstased onitiie capabiityimformation ireadrfrom thieexteraab 26 .device via the
transmission path. [Q013]. . erﬂtf_rﬁé‘w%/’ 1&'3% ir&fo&%%roe@dig(gdfu&géio_gn%foggat@gﬁmission path

compatible with the second operating mode is a function to provide information 30 indicating that the
transmission path i§ eeH&hIET Rt the SecBHiPoparatind At throtRrAeakfiéld 35P310249W000

information thereof. The operating mode determining unit
determines whether the transmission path is compatible
10  with the second operating mode, based cn the capability
information read from the external device via the
transmissicn path.
[0014]
Alternatively, the information providing function
15 of the transmission path compatible with the second
operating mode is a function to rewrite the information
indicating whether the transmission path i1s compatible
with the second operating mode 8o as to indicate that
compatibility with the second operating mode, for example.
20 The informaticn is contained in the capability
information read from the external device, The operating
mode determining unit determines whether the transmission
path is compatible with the second operating mode, based
on the capability information read frowm the external
25 device via the transmission path.
[0015]

Alternatively, the informaticon providing function
of the transmission path compatible with the second
operating mode is a function to provide information

30  dindicating that the transmission path is compatible with

the second operating mcde through near field



communication, for example. The operating mode determining unit determines whether the
transmission path is compatible with the second operating mode, based on whether the information
indicating that the transmission 5 path is compatible with the second operating mode is provided from
the transmission path through the near field communication. [0016] The opé&tatirity Afdte determining
unit transmits a 10 differential signal for a predetermined digital signal to the external device, by using
a pair of signal lines in the transmission path, for example. The pair of signal lines does not form a
differer_ltia_l signal tf%g%@&%sfgg &%}Q’in ftgg ffiir}g;}‘jg1 f %qtingh@ogseggg d19 fonr}mdg 15 differential sig_nal
transmission path in the second operating mode. Based on a'signa sént from the external device, the
operating mode detétffainG i perfornis Hee determiratione THe sighed sent froatheadbernal device

is a signal that indicates whether & regeived:digital-20 sigpal.abtained taoughs thesprgdetermined
differential signal received by the external device is correct, for examEIe. Alternatively, the signal sent

from the external d&VRE18 R reteivdd WilrtarSEnalShtaned Ihdiigh the preabisHhineadifferential
signal receivedshy 26:.the extermabaeilice, for exarhples§0oitd opes desgcribad alove, in this

invention, the digital signal transpjtting it bas fhe firstoperating,mode in which the number of

differential signal channels is the 30 first number, and the 'second operating mode in which the number
of differential signalféifamn&IRME tRé SEctitt SP310249W000 number, which is larger than the first
number. As the secofigh@perating mode (a new HDMI standard) is used, signal transmission can be
performed at a high data ra?tg. Also, when the gxtecgnal device, the transmission path, or 5 the like is
not compatible with the secdfid Fperating mBaes 1is firdt Bperafing hode” tRE"ELUTFeRt HDMI standard)
isused,u)se@@mgbttkmﬁndnuﬂ@paﬁb@hyl for a predetermined digital signal to

the external device, by using a pair of gignal linesg in
the transmission path, for example. The pair of signal
lines does not form a differential signal transmission
path in the first operating mode, but do form a

15 differential signal transmission path in the second
operating mode. Based on a signal sent from the external
device, the coperating mode determining unit performs the
determination. The signal sent from the external device
is a signal that indicates whether a received digital

20  signal obtained through the predetermined differential
signal received by the external device is correct, for
example. Alternatively, the signal sent from the
external device is a received digital signal obtained
through the predetermined differential signal received by

25 the external device, for example.
foorv]

As described above, in this invention, the digital
signal transmitting unit hasg the first operating mode in
which the number of differential signal channels is the

30 first number, and the second operating mode in which the

number of differential signal channels is the second



[0018] In this invention, the transmission device further 10 includes an information transmitting unit that
transmits the result of the determination performed by the operating mode determining unit to the
external device via the transmission path, for example. In this case, when the external device includes
a digital signal 15 receiving unit that has the first operating mode in which th€ttfripelef differential
signal channels is the first number and the second operating mode in which the number of differential
signal channels is the second number, which is larger than the first number, operations of the 20 digital

signal receiving unif,gaphe controlled based on the.abaye mantioned, determination. result, for

example. [0019] In this invention, the shape of the receptacle may match the shape of a plug of a
cable compatible witRtRE2 5 EBEBRA S &P Mo dd mastifehide!the shapeoef a plug of a cable

compatible with thedfirgh operating medecin this aasep éhe plig af He gablegompatiblgnwith the second
operating mode can Peoconnected}}o the rece%})%taglee_& Jf;md th %IUﬁ of the cable corartl&atibée with the first
t

. 5 when the extern ce, t ransmission r Cl ey
30 operating mode can‘dlso be connected 1o the receptacle. 1n this manner. backward compatibility is

secured in 3P3102493W008<etms oftcablerednidgetions: in this casetfiecstape ofthewvdeeptacle of a

transmitting device ingluging.a digital.signal yransmitting unit.compatiple aply with {hefirst operating
mode matches the shape of the plug of the 5 cable compatible with the first operating mode.
Therefore, the plugbttfie cdbl&ToMmpatiBRKAhtheEEEonPoptating mode cannot be connected to

this receptacle. [0020h18kn this invention, the transmitting device may
In this invention, the transmission device further

10  includes an information transmitting unit that transmits
the result of the determination performed by the
operating mode determining unit teo the external device
via the transmissicn path, for example. In this case,
when the external device includes a digital signal

15 receiving unit that has the first operating mode in which
the number of differential signal channels is the first
number and the gecond operating mede in which the number
of differential signal channels is the second number,
which is larger than the first number, operations of the

20 digital signal receiving unit can be controlled based on
the above mentioned determination result, for example.
foc19l

In thieg invention, the shape of the receptacle may

matceh the shape of a plug of a cable compatible with the

25 second operating mode, and may include the shape of a
plug of a cable compatible with the first operating mode.
In this case, the plug of the cable compatible with the
second cperating mode can be connected to the receptacle,
and the plug of the cable compatible with the first

30 operating mode can alsc be connected to the receptacle.

In this manner, backward compatibility ig secured in



further include a display control unit that controls display on a display unit for providing control
information about the operation control unit to a user. In this case, the user can easily recognize how
the 15 digital signal transmitting unit is being controlled. For example, the user can easily recognize
whether the digital signal transmitting unit is in the first operating mode or ifftRé S&cdffeperating
mode. [0021] 20In this invention, when the operating mode determining unit has determined that the
external device and the transmission path are compatible with the second operating mode, the display

control unit may peEfggmscgEtrggplgisggj%gcl@%%i@erfﬁgeﬁggega% Fh%}gésgjﬁgp?eS Ynit. The user

interface screen is for allowing a user to select the first operating mode or the second operating mode
for the digital signaFffansRifRIFaRR. Pths EatesThE LSeF Apvatshtraff 88888 dperating mode for the

digital signal transnaitling anits bgsed an-30-the usekiniarface sepeenni022]1 SRI1O2494/000
Another concept of this itpventiontli,es in a&eceivtin devti%e theﬁ[ includfes&ﬁel digital signal receiving unit
that receives a digi aﬁrs?gn%orraﬁ an external tevice Via atransmission paeth With &5 diffSrential signal,
and has a first bperatintemodecmvbhingva filstriember ©f chiaemets for theddifferential signal and a

second operating made inyolving g second number af.ehannels for the differgntial signal, the second

number being larger than the first number; an 10 information receiving unit that receives, from the

external device, opBF&ITY nYBe fiforfatiorFinthicatily WhieRorecsrhe firstibperating mode and the

second operating medeis t@be selected; and an operation control unit that controls the operation of

the digital (0020]

10 In this invention, the transmitting device may
further include a display control unit that controls
display on a display unit for providing control
information about the operation control unit to a user.
In this case, the usey can easlily recognize how the

15  digital signal transmitting unit is being controlled.

For example, the user can easily recognize whether the
digital signal transmitting unit is in the first
operating mode or in the second operating mode.

{0021}

20 In this invention, when the cperating mode
determining unit has determined that the external device
and the transmisgsion path are compatible with the second
operating mode, the display control unit may perform
control to display a user interface screen on the display

25 unit. The user interface screen is for allowing a user
to select the first operating mode or the second
operating mode for the digital gignal transmitting unit.
In this case, the user can arbitrarily set an operating
mode for the digital signal transmitting unit, based on

30 the user interface screen.

[0022]



15 signal receiving unit, based on the operating mode information received by the information
receiving unit. [0023] In this invention, the digital signal receiving unit receives a digital signal from
the external device 20 (the transmitting device) via the transmission path with a differential signal. The
digital signal receiving unit has the first operating mode and the second opératingrndee: and
selectively uses one of the modes. The number of differential signal channels is the first number in 25
the first operating mode, and is the second number, which is larger than the first number, in the

second operating mode. Fg{lg%(ﬁglpIgog'&%ggstoq;p%@iggimg&@ 8 cutrent HDMI operating mode, and

the first number is three. The second operating mode is a new HDMI operating mode, and 30 the
second number is SIRCRRICH S BRGEFthai firee{6024F 'SP3 02490060 921 The information

receiving unit receives.cfroanthe.externahdevice. the operating vnedeigformationingicating which one
of the first operatin% mode and.the second operating mode is to be selected. Based on the 5 operating

mode information ré¢afEd by 5 iformation recaiify Tt thBperatioh Gontrol unit controls the
operation of the digitaf Sigral réeéiving unit, latkistease, theoperatingambde ofthe digital signal

receiving unit can bg,easily made the. same asthegperating.mode,of 19 he digital signg] transmitting

unit of the external device, and digital signals can be received from the external device in an excellent
manner. [0025] AnStheérEontept df HRiSTRTeARBRIETH FABtraRsmitihgHeteiifgsystem formed by
connecting a transmittipgdeviceanea receiving device Yiaratransmission path.nkhe transmitting
device includes: a digital i%rrgal tranér?nittir%}? tlnit that %@nsrré'%s a digitgl s'gngl to the receiving device
via the transmissioft p%?ﬁl blvﬂ]ﬁ@a{: itfere tiaﬁ%enral, and hasea%frsfc’ opélra megrméiéle involving a first
number of charinels fdictheadifferentiaksighad and:a secondmwperating, mbderinviedving a second number
of channels for the differential signal.the.secand numbat being larget than the first, nymber; an 25

operating mode determining unit that determines whether the receiving device and the transmission
path are compatibl&#itHtHE'§e€on& vheratifiy MbEe* A itdnShitiingoh&ratiofScéoMFol unit that controls
the operation of the-gligitat signatdransnaittingnikdasedan thed an operation

control unit that controls the operation of the digital
15  signal receiving unit, based on the coperating mode
information received by the information receiving unit.
[0023]
In this invention, the digital signal receiving
unit receivesg a digital signal from the external device
20 {(the transmitting device) via the transmigsion path with
a differential gignal. The digital signal receiving unit
has the first operating mode and the second operating
mode, and selectively uses one of the modes. The number
of differential signal channelg is the first number in
25 the first operating mode, and is the second number, which
is larger than the first number, in the second operating
mode. For example, the first operating mode is a current
HDMI operating mode, and the first number is three. The
second operating mode is a new HDMI operating mode, and
30 the second number is gix, which is larger than three.

[0024]

10



30 determination performed by the operating mode determining unit; and an information transmitting
unit that transmits 5P310249W000 operating mode information about the digital signal transmitting
unit to the receiving device via the transmission path. The receiving device includes: a digital signal
receiving unit that receives the digital 5 signal from the transmitting device gigstheEgansniission path
with the differential signal, and has the first operating mode involving the first number of channels for
the differential signal and the second operating mode involving the second number of channels for the
10 differential signal; an inf%rmati(%n rec%ivir}g unit that rrleceiveg the Oéa,erating gnodetiquormation from
the transmitting device via the transmission pa]fﬁf:gﬁ‘d"la ?eclzierﬁlngrgﬁerléﬁeosn’ cONtrol tnt that controls
the operation of thesdigitatsignaireceivitigeinit dasedontkiithe operatirig arode information received

by the information receiving.upjt.,[0026] Yt anothger cencept of this inugntiep lies-ia a gable that
transmits a digital signal from a transmitting 20 device to a receiving device with a differential signal
having a predetermifEGHUMBEF dF %ﬁ%n‘ﬁ‘é%ﬁ arfd 168 eg SemtsmatidrasbViding finction unit that
provides informmationgadicating theisighat dransmissian:capability of the cabie tathe deansmitting device
OrthereceN"KJ25%%%g¥%iogzg§it, the operation control unit controls the
operation of the digital signal receiving unit. In this
case, the cperating mode of the digital signal receiving
unit can be easily made the same as the operating mode of
10 the digital signal transmitting unit of the external
device, and digital signals can be received from the
external device in an excellent manner.
[0025]
Another concept of this invention lies in a
15  tramsmitting/receiving system formed by comnnecting a
transmitting device and a receiving device via a
transmission path. The transmitting device includes: a
digital signal transmitting unit that transmits a digital
signal to the receiving devige via the transmission path
20 with a differential signal, and has a first operating
mode involving a first number of channels for the
differential signal and a second operating mode invelving
a second number of channels for the differential =ignal,
the second number being larger than the first number; an
25 operating mode determining unit that determines whether
the receiving device and the transmission path are
compatible with the second operating mode; a transmitting
operation control unit that controls the operation of the
digital signal transmitting unit, based on the

30 determination performed by the operating mode determining

unit; and an information transmitting unit that transmits

i1



For example, the information providing function unit provides the information indicating the signal
transmission capability of the cable to the receiving 30 device or the transmitting device via the cable,
in response to a request from the receiving device or the SP310249WO000 transmitting device. Also,
the information providing function unit rewrites part of capability informationsthelttaAgitittihg device
reads from the receiving device via the cable, for example. Also, the information providing 5 function
unit provides the information indicating the signal transmission capability of the cable to the

transmitting device or thetr%(l:eivin edejyi o%%%%@nn%&ﬂ@'dc%%mﬁ Q@ﬁiogi fo[_ﬁxample. 10

EFFECTS OF THEC}IRR}ENT@I\TTOOZS According to this invention, S|gnaﬁ1ransmission can be
performed at a high-@atEratetwhile Brckwiard-eempatibiityis séeuied. 13 BRIEF DESCRIPTION OF

DRAWINGS [0029]: ransnfigs ibis adbloack diagramshawing ap-exemplary siucture of an AV system
as an embodiment of this 20 invention. _Fig. 2isa diagram showing example combinations of a

source device, an HDRH Eablg &it'a BRTICAEVIRE. Big 53 18 A dingFam SHowliy &x8iipitary structures of
the data transngittingigmit.of &rsourcesdeviessanid the:@ 5ddatace celvingtunit ohassink disvice (in a

Cu”entF”)MlOpe“gQ%%”%%%Q'the differential signal, and has the first
operating mode involving the first number of channels for
the differential signal and the second operating mode
involving the second number of channels for the

10 differential signal; an informaticon receiving unit that
receives the operating mode information from the
transwmitting device via the transmission path; and a
recelving cperatlon contrel unit that controls the
operation of the digital signal receiving unit, based on

15 the operating mode information received by the
information receiving unit.

[0Cz26]

Yet another concept of this invention lies in a
cable that transmites a digitel signal from a transmitting

20 davice to a receiving device with a differential signal
having a predetermined number of channels, and includes
an information providing function unit that provides
information indicating the signal transmission capability
of the cable tco the transmitting device or the receiving

25  device.

[0027]

For example, the informaticn providing function
unit provides the information indicating the signal
tranemisgeion capabillity of the cable to the receiving

30 device or the transmitting device via the cable, in

response to a request from the receiving device or the
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Fig. 4 is a diagram showing exemplary structures of the data transmitting unit of a source device and
the data receiving unit of a sink device (in a new HDMI 30 operating mode). Fig. 5 is a diagram
showing an exemplary structure 5P310249W000 of TMDS transmission data. Fig. 6 is a diagram
showing a comparison between a pin assignment of current HDMI (Type AFand & phivassignment of
new HDMI. 5Fig. 7 is a diagram showing the pin layouts in the receptacles of source devices and sink
devices of the current HDMI and the new HDMI. Fig. 8 is a diagram showing an exemplary

structure of a current HDMI. ggble. 10pFi .9is @\f}lifgl)graf__rp1 shov%in]gman exemplary structure of a new

Ao ] . t .
HDMI cable. Flg.rallr(l)slgla dia rarﬁ%%%%vlng another eexérﬁpf)aryast%uocl%u g%}égﬁg\% HDMI cable. Fig.
11 is a flowchart shéwisg v exaiipleofris prosediresfincaropetatitg Médewontrollingoperation of

the control unit of a:SQUIER HVIGE. devildg. 1edaa diagramhehowing examples:QfUl sgreens displayed
on a display unit (a display) under the contral of the control unit of a source device, 20Fig. 13 is a

flowchart showing atr%e[hg? %(%mglcérofexample. Also, the information providing
5 function unit provides the information indicating the

gignal transmission capability of the cable to the
transmitting device ox the receiving device through near

field communication, for example.

10 EFFECTS OF THE INVENTIOCN
[0028]

According to this invention, signal transmission
can be performed at a high data rate while backward
compatibility is secured.

15
BRIEF DESCRIPTION OF DRAWINGS
[0029]

Fig. 1 is a block diagram showing an exemplary

structure of an AV system as an embodiment of this
20 invention.

Fig. 2 is a diagram showing example combinations of
a sgource device, an HDMI calkle, and a sink device.

Fig. 3 is a diagram showing exemplary structures of
the data transmitting unit of a source device and the

25 data receiving unit cof a sink device {in a current HEDMI
operating mode) .

Fig. 4 is a diagram showing exemplary structures of
the data transmitting unit of a source device and the
data receiving unit of a sink device {(in a new HDMI

30 operating mode) .

Fig. 5 is a diagram showing an exemplary structure

13



procedures in an operating mode controlling operation of the control unit of a source device. Fig.
14 is a diagram showing an example of flag information newly defined in EDID. 25Fig. 15 is a diagram
for explaining a method implemented by the control unit to determine whether the cable is compatible
with the new HDMI, and is a diagram showing that an LSl is contained in a ptitg 6f #7&Aew HDMI
cable. 30Fig. 16 is a diagram for explaining a method implemented by the control unit to determine
whether the SP310249WO000 cable is compatible with the new HDMI, and is a diagram showing an

example of an EDID datgrewrite cireuit of an Lsl.in the new HDMI cable. Fig. 17 is a diagram for
explaining a method 5 implemented by the control unit to determine whether the cable is compatible

with the new HDMI, and is & diadran® sRoiAg A%t STREIAG chip AEBHEEhtafett itfadlug of the
new HDMI cable. Fig.rl&issa diagramdor explainingiammethogh20dmplamented:py the control unit to
determine whether the cable istcg@pati\pl%vgﬂi%h the new HDMI, and is a diagram for explaining that the
electrical propertiesacs:);fS thé cable are measured to determine whether the cable is compatible with the
new HDMI. 15Fig. 19 is a diagrarh for explainimgthatthelatecticalpropertios of the calbte are

measured to determingwhetherthe:cableris.copppatible wilh henew DML ¢ Fig. 20 is a diagram
for explaining other examples 20 of the shapes of a plug of a new HDMI cable and a receptacle.
current HDMI and the new HDMI.

Fig. 8 is a diagram showing an exemplary structure
of & current HDMI cable.

10 Fig. 9 is a diagram showing an exemplary structure
of a new HDMI cable.

Fig. 10 ig a diagram showing another exemplary
structure of a new HDMI cable.

Fig. 11 is a flowchart showing an example of

15  procedureg in an operating mode controlling operation of
the control unit of a source device.

Fig. 12 is a diagram showing exampleg of UI screens
disgplayed on a display unit {a display) under the control
cf the control unit of a source device.

20 Fig. 13 is a flowchart showing another example of
procedures in an operating mode contrelling operation of
the control unit of a source device.

Fig. 14 is a diagram showing an example of flag
information newly defined in EDID.

25 Fig. 15 ig a diagram for explaining a method
implemented by the control unit to determine whether the
cable is compatible with the new HDMI, and is a diagram
showing that an LSI is contained in a plug of the new
HDMI cable.

30 Fig. 16 ig & diagram for explaining a method

implemented by the control unit to determine whether the

14



Fig. 21 is a perspective view of a plug of a current HDMI cable and a plug of a new HDMI cable. 25
MODES FOR CARRYING OUT THE INVENTION [0030] The following is a description of modes
for carrying out the invention (hereinafter referred to as "embodiments"). Explanation will be made in
the 30 following order. 1. Embodiments SP310249W000 2. Modifications [60831} Z47¥Hbodiments>
[Exemplary structure of an AV system] 5Fig. 1 shows an exemplary structure of an AV (Audio and
Visual) system 100 as an embodiment. This AV system 100 is formed by connecting a source device

110 and a sink devi(%gb}zo.. The souart(_’:§b %vi‘tﬂ:gtjhlqclian AV%&che sugh.as a %ararje machine, a disk

player, a set-top box, a fo Jd?gicfﬁm@amera, or a porta e%%‘flep oné. The sitik device 120 is a television
receiver or a projectopvforexampleaie032jet aTHESBuree-deviceri1@ ano the sinkfdevice 120 are
connected via a cabler200. Inthe squrgedeviage 110, a 15 receptacle 111 that has a data transmitting

unit 112 connected thereto and forms a connector is provided. In
Fig. 17 is a diagram for explaining a method

5 implemented by the control unit to determine whether the
cable is compatible with the new HDMI, and is a diagram
showing that a RF tag chip (L3I) is contained in a plug
of the new HDMI cable.

Pig. 18 is a diagram for explaining a method

1¢  dimplemented by the control unit to determine whether the
cable is compatible with the new HDMI, and is a diagram
for explaining that the electrical properties of the
cable are measured to determine whether the cable is
compatible with the new HDMI.

15 Fig. 192 is a diagram for explaining that the
electrical properties of the cable are measured to
determine whether the cable is compatible with the new
HDMI .

Fig. 20 is a diagram for explaining other examples

20 of the shapes of a piug ¢f a new HDMI cable and a
receptacle.

Fig. 21 ig a perspective view of a plug of =a

current HDMI cable and a plug of a new HDMI cable.

25 MODES FOR CARRYING OUT THE INVENTION
[0030]

The following is a description of modes for
carrying out the invention (hereinafter referred to asg
"embodiments"). Explanation will be made in the

30 following order.

1. Embcdiments
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the sink device 120, a receptacle 121 that has a data receiving unit 122 connected thereto and forms a
connector is provided. A plug 201 that forms a connector 20 is provided at one end of the cable 200,
and a plug 202 that forms a connector is provided at the other end. The plug 201 at the one end of the
cable 200 is connected to the receptacle 111 of the source device 110, and>thel BRAFFOL Gt the other
end of the cable 200 is connected to the 25 receptacle 121 of the sink device 120. [0033] The
source device 110 includes a control unit 113. The control unit 113 controls the entire source device
110. In this embodiment, ﬂ}(’; (ﬁlﬁ%%ncsargiitgp}% unit 112 30 of the source device 110 is compatible with
both current HDMI and new I. Tn a case where the control unit 113 SP310249WO000 determines
that the cable 200 i$%®hpatible with the new HDMI, and the sink device 120 is compatible with the
new HDMI, the control unit.113 gentipis dhe gata transmitting unit 112 to operate in a new HDMI
operating mode. In a 5 case where the control unit 113 determines that at least the sink device 120 is

compatible only withThe"BUPEHt BEME B4t 18Astthé EaBle 566is compatible with the current HDMI,
the control unitsl13 controlsithe datattsansmittimgeupit 412 toceperatedn < carrent HRN 110 operating

mode. [00341 The g;qléggy;cesg,gg dncludes a contre _g@&ti%%%.tTheT%ogtr%unit 123 controls the

entire sink device 120. In this embodiment, the data receliving unit 122 o the 15 sihk device 120 is
compatible only withtRe curreATEB NI oF 86/fpatblé VAt beth fife tbfreht HBMI @nd the new HDMI.

In a case where the;¢ata egiving unit 1224s sempatibiewyith boih the current HBMEand the new
HDMI, the control unit 123 controls the data receiving unit 122 20 to operate in the same operating

mode as the data tFasmitihg uAt"FLT BF tHE Soutcd tietide T1BF In thi€ Case Hasst off an operating
mode determihation igsuk thataisesent framathecsoaicesdevitertiththrougle asling device

120 is a televigion receiver or a projector, for example.
[0032]
The szource device 110 and the sink device 120 are
connected via a cable 200. In the source device 110, a
1%  receptacle 111 that has a data transmitting unit 112
connected thereto and forms a connector is provided. In
the sink device 120, a receptacle 121 that has a data
receiving unit 122 comnnected thereto and forms a
connector is provided. A plug 201 that forms a connector
28 is provided at one end of the cable 200, and a plug 202
that forms a connector is provided at the other end. The
plug 201 at the cone end of the cable 200 i1s connected to
the receptaclie 111 of the source device 110, and the plug
202 at the other end of the cable 200 is connected tc the
25  receptacle 121 of the sink device 120.
[0033]
The source device 110 includeg a control unit 113.
The contrel unit 112 controls the entire source device
110. In this embodiment, the data transmitting unit 112
30 of the source device 11¢ 1is compatible with both current

HDMI and new HDMI. In a case where the control unit 113
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such as a CEC line, the control unit 123 controls the 25 operating mode of the data receiving unit 122.
The cable 200 is compatible with the current HDMI or the new HDMI. [0035] In the AV system 100
shown in Fig. 1, when the cable 200 is compatible with the new HDMI while the sink 30 device 120 is
compatible with both the current HDMI and the new HDMI as shown in Fig.S2(&) datdF&ahsmission is
SP310249W000 performed through the new HDMI. At this point, the data transmitting unit 112 of the
source device 110 and the data receiving unit 122 of the sink device 120 are controlled to operate in
the new HDMI operating mode. 5[0036 In the AV.system 100 shawn in Fig, 1, when at least the
cable 200 is compacfﬁ)ﬁggr With te Yflziflﬁtrtenlt mnbg;ew %% the ﬁﬁﬁpc?e%/ll(%‘%iZ%li%hcgn%%a%%Ye only with the
current HDMI as showi in &Figs t2¢b)shrouge 2{dy data 16 tramsmissioreisvpétotmed#wough the

current HDMI. At thig,peint, fhe data fansmitting unit,112,0f the sourge device 140 iscgoptrolled to
operate in the current HDMI operating mode. The data receiving unit 122 of the sink device 120

compatible with bottPtte chrrent HIBRA Y e 157eWRBMIGECEH SR I Gperate n the current
HDMI operating magde:.dnihereasedlustiaied inkigr 2(h): when tha cable:RAO can transmit data

through the new HDMI as, the data transfer rate is lowered, data transmission might be performed in
the new HOMI opetiing WS OO0 ] e oA St oehn 2Lt (s Aot b TG unit and the
data receiving unit]HPMI Figs. 3antes showexepiplary Sfructuresmafatheldatartiahsiiging unit 112 of

the source device 110 and:theh dataLeceiving unit,122 of the sink-deyice,12Qnthe AV system 100
shown in Fig. 1. In an effective image period (also called an "active video geriod"), the data

transmitting unit 112" @Aidfirectionaly ranshiits diffERsHRAT Sighald cor difgto uncompressed
video 30 dataiaf onecsereei, dodheadata receiving unit 122 through more than one channel.

SF310249W000 (0034]
The sink device 120 includes a control unit 123,

The control unit 123 controls the entire sink device 120.
In this embodiment, the data receiving unit 122 of the

15  gink device 120 is compatible only with the current HDMI
or ig compatible with both the current HDMI and the new
HDMI. In a case where the data receiving unit 122 is
compatible with both the current HDMI and the new HEDMI,
the control unift 123 controls the data recelving unit 122

20 to operate in the same operating mode as the data
transmitting unit 112 of the source devige 110, In this
cage, based on an operating mode determination result
that is sent from the scurce device 110 through a line
such as a CEC line, the control unit 123 controls the

25 operating mode of the data receiving unit 122. The cable
200 isg compatible with the current HDMI or the new HDMI.
[00358]

In the AV system 100 shown in Fig. 1, when the

cable 200 is compatible with the new HDMI while the sink

3¢ device 120 is compatible with both the current HDMI and

the new HDMI as shown in Fig. 2{(a), data transmission is
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[00381 Here, an effective image period is a period from a vertical synchronization signal to the
next vertical synchronization signal minus the horizontal blanking 5 period and the vertical blanking
period. In the horizontal blanking period or the vertical blanking period, the data transmitting unit 112
also unidirectionally transmits at least differential signals corresponding to tfesaddicdatd] control data,
and other 10 auxiliary data accompanying the video data, to the data receiving unit 122 through more
than one channel. [00391 In the active video period, the data receiving unit 112 receives the
differential signals corresponding to 15.the, video d idirectionally trangmitted from the data
transmitting unit 123%?038]%%&%& ﬁ%l%l o%%ecﬁla@r‘fne -In the%orfl(:)zholnsiapgllarh mé%%rigc))acr%r the vertical
blanking period, th& darsresaiviryg unittl 22 alsof récuivesithe differential SignalsEdrresponding to the

audio data and 20 egrtrol data; ynidirectionally frapsmitted from the data transmitting unit 112 through
more than one channel. [00401 The transmission channels of the HDMI system formed with the

data transmitting urfitt12°a6 thé& YRBTE Fsceiting Gnit 4 2 u d& B7é Fomsiviig €hannels. First,

there are differential sigmal channels (TMDS channels and a TMDS clock channel) as the transmission

channels. The number of differential. signal channels for transmitting digital, signals such as video data
is three in the 30 current EMﬁ%gu%ﬁ giﬁﬁ?ﬁeqr?éawslf—}fﬁﬁ. [610 ]_l(ggSFis‘l@]ﬁg\/\%o eastThe
differential signal chi&snéehhsthetéurkent BT &kd o Hesthbed  AsssioWRMA Fy. Bheere are three

TMDS channels #0.theough#2:as the transmissienshannels fonseralbntransmitting.video data and
audio 5 data unidirectionally from the data transmittin% unit 112 to the data receiving unit 122 in

synchronization with& il FEERTTHE 1578 TMDY clotiCeEhiteiHs ttifransmission channel for

transmitting aitMDSreloskission is performed through the current HDMI. At

this point, the data transmitting unit 112 of the source
device 110 is controlled to operate in the current HDMI
cperating mode. The data receiving unit 122 of the sink
device 120 compatible with both the current HDMI and the

15 new HDMI is contrelled to operate in the current HDMI
operating mode., In the case illustrated in Fig. 2(b),
when the cable 200 can transmit data through the new HDMI
ag the data transfer rate is lowered, data transmission
might be performed in the new HDMI operating mode.

20 [0037]
[Exemplary structures of the data transmitting unit and
the data receiving unit]

Figs. 3 and 4 show exemplary structures of the data

fransmitting unit 112 of the scurce device 110 and the

25 data receiving unit 122 of the sink device 120 in the AV
system 100 shown in Fig. 1. In an effective image pericd
{also called an "active video period"}), the data
transmitting unit 112 unidirectionally transmits
differential gignals corresponding to uncompresgsed video

30 data of one gcreen, to the data receiving unit 122

through mere than one channel.
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[0042] 10An HDMI transmitter 81 of the data transmitting unit 112 converts uncompressed video data
to corresponding differential signals, for example, and serially transmits, through the three TMDS
channels #0, #1, and #2, the differential signals unidirectionally to 15 the data receiving unit 122 that
is connected via the cable 200. The HDMT transmitter 81 also converts thesgidid=daté; hecessary
control data, and other auxiliary data accompanying the uncompressed video data to corresponding
differential signals, and serially 20 transmits, through the three TMDS channels #0, #1, and #2, the
differential signals %i?'grgf:tionally to the data receiving unit 122. [0043] Further, the HDMI
transmitter 81 transmits a TMDS 25 clock synchronized with the video data, which are transmitted
through the three TICS chélrrels #0, #ffand i#2, tonthee dagx teskivihgunit 12X thHroaghathe TICS clock

channel. Here, in one LGS ehapnel #i4= 0« 102) <10nRit videe data s trapspaiftedsin one clock of the
TICS 30clock. [0044] S13310249W000 An HDMI receiver 82 of the data receiving unit 122

receives the differeAEFSTGTAIS CoiEspddiig (8 1HE¥idEs dard brrPifet ditfetBhfiafsignals
corresponding to thesaudio dath and control datapndich afe teanisraitted s wmigirectionally from the
data transmitting unit 112, thr the TMDS chanpels #Q, #1, and #2. In this.case, the reception is
pertormed in SynchiS e ith (o Sd ALk The TGS Lk aheras A5 the data
transmitting unit 112¢kicdgh the TMDS EleksGhatigly unit 112 also

unidirecticnally transmits at least differential signals
corregponding to the audic data, control data, and other

19  auxiliary data accompanying the video data, to the data
receiving unit 122 through more than one channel.
[0039]

In the active video period, the data receiving unit

112 receives the differential signalg corresponding to

15 the video data unidirectionally transmitted from the data
transmitting unit 122 through more than one channel. In
the horizontal blanking period or the vertical blanking
period, the data receiving unit 122 also recsives the
differential signals corresponding to the audio data and

206 control data unidirectionally transmitted from the data
transmitting unit 112 through more than one channel.
(00401

The transmission channels of the HDMI system formed

with the data transmitting unit 112 and the data

25 receiving unit 122 include the following channels. First,
there are differential signal channels (TMDE channels and
a TMDS clock channel) as the transmission channels. The
number of differential gignal channelg for transmitting
digital signals such as videco data is three in the

30 current HDMI, but is six in the new HDMI.
(00411
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10[0045] Next, the differential signal channels in the new HDMI are described. As shown in Fig. 4,
there are six TMDS channels #0 through #5 as the transmission channels for serially transmitting
video data and audio data 15 unidirectionally from the data transmitting unit 112 to the data receiving
unit 122 in synchronization with a pixel clock. In this new HDMI, a self-clocketechiigd@Lwhich the
transmission of the TMDS clock is skipped, and the clock is reproduced from received data at the 20
receiving end is used. [0046] The HDMI transmitter 81 of the data transmitting unit 112 converts

uncompressed video data tg cofresponding Qiff%réa&giﬂ signals. for example, and 25 serially transmits,
through the six TMDS channels #0 through #5, the differential signals unidirectionally to the data

receiving unit 122 th&ti8 corettEdiiathexatble 260 STRETHBM IRt ansmitté8T alséeonverts the

audio data, necessany;eentrabdats; and: otherrawxilian,30:dataaccampanying the yacompressed
video data to corres%%ndin difgerential ‘si%rﬂals, and seri%lly SP310249W000 tr nsrgits, through the
six TMDS channels #5 tRiaUgh #5, Bi¥6 titferéntiat Sighals thitiredishaR b HE dats réeiving unit

122. [0047] 5The HEMEreceiveér 82wcftheldatafreveivihg Wit 222 receives:theydifferentiaksignals
corresponding to the videa dafa.and the differential signals correspanding fo he qudip data and

control data, which are transmitted
pixel clock. There is a TMDS clock channel as the

transmiggion channel for transmitting a TMDS ¢lock.
[0042]

10 An HDMI trangmitter 81 of the data transmitting
unit 112 converts uncompressed video data to
corresponding differential signals, for example, and
gerially transmits, through the three TMDS channels #0,
#1, and #2Z, the differential signals unidirectionally to

15 the data receiving unit 122 that ig connected via the
cable 200. The HRMI transmitter 81 alsoc converts the
audico data, necessary contrcl data, and cother auxiliary
data accompanying the uncompressed video data to
corregponding differential signals, and serially

20 transwmits, through the three TMDS channels #0, #1, and #2,
the differential signals unidirectionally to the data
receiving unit 122.

[0043]
Further, the HDMI transmitter 81 transmits a TMDS

25 clock synchronized with the videc data, which are
transmitted through the three TMDS channels #0, #1, and
#2, to the data receiving unit 122 through the TMDS clock
channel. Here, in one TMDE channel #i (i = 0, 1, 2), 10-
bit video data ig transnitted in one clock of the TMDS

30 clock.

[0044]
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unidirectionally from the data transmitting unit 112, 10 through the TMDS channels #0 through #5. In
this case, the HDMI receiver 82 reproduces the pixel clock from the received data, and performs
reception in synchronization with the pixel clock (the TMDS clock). [0048] 15The transmission
channels of the HDMI system include not only the above described TMDS éRaaAékand the TMDS
clock channel, but also transmission channels called a DDC (Display Data Channel) and a CEC line.
The DDC is formed with two signal lines (not shown) included 20 in the cable 200. The DDC is used by

the data transmitting unit ]7}2 d.E-EDID ( r}har}c%% Extended Display Identification Data) from
the data receiving unit 122. TO(%%?PZ?FE%% }fs%xfh% data receeivc%r% nit f%g\fﬁﬁ%d%%lnoﬁo%}y the HDMI
receiver 82 but alsan<ERD ROM {EERROM) thatstores thee ErEERD s the capaility information

indicating the configyrationicapahility thereef slnresponse to:a.rgguest from the eondral 4nit 113, for 30
example, the data transmitting unit 112 reads, via the DDC, the E-EDID from the data receiving unit

122 that is SP310248WHE0 Cofféetet fia e EatieS06 . (08B 2 Fhegaatansmhitting unit 112
sends the readsEERID 40 the contedl unit1td. The centsolunit:343th steresthe EEDID into a flash

ROM or DRAM (no;: hownl)l. segwg)g th E-EDID, Be ntrql Lgﬂ 113 can rﬁcognize the setting of
the capability of the glgt%lu?ece@l\%%g unit 1(:2%@!%? ésxé#;mblg\%hea(%nt%ol'um%nllts'rléscggnsi%és whether the
sink device 120 inclddingtherdatatecdivifg o uRik 122 Ryeswmpatibté Withithe Rew-FDMI as well as

the pixel clock (the TMDS clock) transmitted from the data
transmitting unit 112 through the TMDS clock channel.
10 [6045]

Next, the differential signal channels in the new
HDMI are described. As shown in Fig. 4, there are gix
TMDS channels #0 through #5 as the transmission channels
for serially transmitting video data and audio data

15 unidirectionally from the data tramsmitting unit 112 to
the data receiving unit 122 in synchronization with a
pixel clock. In this new HDMI, a self-clock technigue by
which the transmission of the TMDS clock is skipped, and
the clock is reprcduced from received data at the

20 receiving end is used.

[0046]

The HDMI transmitter 81 of the data transmitting
unit 112 converts uncompressed video data to
corresponding differential signals, for example, and

25 serially transmits, through the six TMDS channels #0
through #5, the differential signals unidirectionally to
the data receiving unit 122 that is connected wvia the
cable 200. The HDMI transmitter 81 alsc converts the
audio data, necessary contrcl data, and other auxiliary

30 data accompanying the uncompressed video data to

corresponding differential signals, and serialily
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current HDMI. The CEO line is formed with one signal line (not shown) included in the cable 200, and
is used for performing bidirectional communications of control data between the data transmitting unit
112 and the data 15 receiving unit 122. [0051] The cable 200 also includes a line (HPD line)
connected to a pin called HPD (Hot Plug Detect). The source device can us¥the HPBdine to detect a
connection 20 with the sink device. It should be noted that this HPD line is also used as a HEAC- line
forming a bidirectional communication path. The cable 200 also includes a power line (+5 V Power
Line) that is used for Slﬁﬁl{gin pQ erlir m.the %%%C%Md%\’i%?ﬁo tgéfsSi%% d vir%% Lh%scable 200 25
further includes a uﬁﬁﬁ/ ine. THis U ﬁffy%ne is2186°Used as a HEACT lihe f%rmlna a bidirectional
communication pathhf0052jferentiBig. Sighows amexanmpié data structurebe TRADS 30 transmission
data. Fig. 5 shows the.perjods af tespestive types of transmission data to be transmitted
SP310249WO000 in a case where image data of D pixels in the horizontal direction and A lines in the
vertical direction thrb{ifb‘h'?ﬂhe TMDS channels #0 through #2 or the TMDS channels #0 through #5.
Depending on the types oftransmissier ciaiaeb there are thregspariodsda theyidee dield in which
transmission data is_transmitte thr%u Q TMDS c?annels 9f an HDMI. Thc?. three tyges of periods are a
. . rac?lm?s e 1? erentia S22 JIla 5 %}é]é i%(ﬁl 111% jie) h]@ . .
video data period, a dafa island period, and a control period. ere, a video tield period is a
period from the activedsdgeiaf a verficaheyddhifonization signalitothecactiviespdygeiafthemext vertical
synchronization sigpgl Thisvideg figld periadiis,divided into.a.harizgptal blanking.interval, a vertical
blanking interval, and an _ o ,
unidirectionally from the data transmitiing unit 112,
10  through the TMDS channels #0 through #5. In this case,
the HDMI receiver 82 reproduces the pixel clock fzom the
received data, and performs recepticn in synchronization
with the pixel clock (the TMDS clock).
[0048]
15 The transmission channels of the HDMI system
inciude not only the above described TMDS channels and
the TMBES clock channel, but also transmission channels
called a DDC (Display Data Channel} and a CEC line. The
DDC is formed with two signal lines {(not shown} included
20 in the cable 200. The DDC is used by the data
transmitting unit 112 to read E-EDID (Enhanced Extended
Display Identification Data) from the data receiving unit
122,
[0049]
25 That is, the data receiving unit 122 includes not
only the HDMI receiver 82 but also an EDID ROM (EEPROM)
that stcres the E-EDID as the capability information
indicating the configuration/capability therecf. In
regponse to a request from the control unit 113, for
30 example, the data transmitting unit 112 reads, via the

DDC, the E-EDID from the data receiving unit 122 that is
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15 active video period (Active Video). This active video period is formed by subtracting the horizontal
blanking interval and the vertical blanking interval from the video field period. The video data period is
assigned to the active video period. In the video data period, data 20 of effective pixels (active pixels)
of 13 pixels and A lines forming uncompressed image data of one screen. [054]ZRty&@aga island
period and the control period are assigned to the horizontal blanking interval and the 25 vertical
blanking interval. In the data island period and the control period, auxiliary data is transmitted. That is,
the data island perigg Pgea%sggngd %o aert 8” e h%igontal blanking interval and the vertical blanking
interval. In this data istand periodl, data not 30 concerning control in the auxiliary data, such as a
packet of audio daté? ¥ fransmitted. The control period SP310249WO000 is assigned to the other

portions of the horizontal biapkigg-interval andthe vertical blanking interval. Ipdhis gontrol period, data
concerning control in the auxiliary data, such as a vertical synchronization signal, 5 a vertical

synchronization sighaiPafd a-86nfrorpacket s tralisnittd@ 088811 e pintdssignment in the
receptacle 111sis newsdescribedrFirstitherpin assigaeterntdan the cumrent HBMELOKAype A) is

described. The pin.assignment in t%‘g rent HDMI is.a first pin assignment. Fi .%a shows the pin
assignment in the c%ar?ee%ﬁt] Igllf)r\%ffer D%%)%ta%?f aﬁ%l@l S ét%#ﬁ,igjwrﬁgﬁ arr%'%)i e:Fé)ZreftiaI signals of
the TMDS channels¥# (s O-thtsugh Dharearmisnitted tirotigh data receiving unit

122. For example, the control unit 113 recognizes
whether the sink device 120 including the data receiving
10 unit 122 is compatible with the new HDMI as well asg the
current HDMI. The CEC line is formed with one signal
line ({(not shown) included in the cable 200, and is used
for performing bidirectional communications of control
data between the data transmitting unit 112 and the data
15 receiving unit 122.
foo51]

The cable 200 also includes a line (HPD line)
connected to a pin called HFD (Hot Plug Detect). The
source device can use the HPD line to detect a connecticn

20  with the sink device. It should be noted that this HPD
line ig also used as a HEAC~ line forming a bidirectional
communication path. The cable 200 also includes a power
line (+5 V Power Line) that is used for supplying power
from the source device to the sink device. The cable 200

25  further includes a utility line. This utility line ig
alsc used as a HEAC+ line forming a bidirectiocnal
communication path.

{oo52]

Fig. 5 shows an example data structure of TMDS

30 transmission data. Filig. 5 shows the periods of

regpective typesg of transmission data to be transmitted
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15 two lines that are differential lines. Some pins (the pins with pin numbers 7, 4, and 1) are assigned
to TMDS Data#i+, and some (the pins with pin numbers 9, 6, and 3) are assigned to TICS Data#i-. The
pins with pin numbers 8, 5, and 2 are assigned to TICS Data#i Shield (i0 20through 2). [00561

TICS Clock+ and TMDS Clock-, which are differential signals of the TICS cfdcik eR4AREP “are
transmitted through two lines that are differential lines. The pin 25 with pin number 10 is assigned to
TICS Clock+, and the pin with pin number 12 is assigned to TICS Clock-. The pin with pin number 11

s assigned to TICS Clock Shield, 100574..... sAGE sigpalthat is.gonirol data i frapsmitted 30
through the CEC line. The pin with pin number 13 Is assigned to the CEC signal. A SDA (Serial Data)

signal SP310249W006 %tittrag = EDID ReFansnfited thFduga SDECHTECThEHiIRYEh pin number 16

is assigned to the SRA signal ASGk (Sefial Glosk)signal dhatisdhergleckisignalite e used for
synchronization at the time of 5 transmission/reception of the SDA signal is transmitted through a SCL

line. The pin with pirt AGHBEF TS is Heaidited fo the 'SEL €IGRA1. The aBBFE tEScrbea™bDC line is
formed with the SD#nbme and:thenS€1 fine ! [psell0Hee pimadthi pldumbert s assigned to

HPDIHEAC-. The pin yith,pin number 14 is assigned ta Lilty/HEAC + The pinywihypin pumber 17 is

assigned to rinc/cEc Ground/HEAC Shield. The pin with pin numbeér 18 is assigned to the power
supply (+5 V Powefy: 15[0859] e NaxEtheypirsasdighftertdf thehew HIORA iSdescribed. The pin

assignment in the new HRMIisa.secord pia assigrmeninkics 6{bhshowsdhe: pi.assignment in the
new HDMI. TMDS Datalti+ and TMDS 20 Data#1-, which are differential signals of the TMDS channels

#i (i = 0 through 5), Or%St%‘J;\nsmitted through two lines that are differential lines. Some pins (the pins

with pin numbets 1, 4, 7, 12 ard 8)dee absignegeriod is a period from the
active edge of a vertical synchronization signal to the
active edge of the next vertical synchronization signal.
This videc field period is divided intc a horizontal
blanking interval, a vertical blanking interval, and an
15  active video period (Active Videc). This active video
period is formed by subtracting the horizontal blanking
interval and the vertical blanking interval from the
video field period. The video data period is assigned to
the active wvideo period. In the video data pericd, data
20 of effective pixels ({active pixels) of B pixels and A
lines forming uncompressed image data of one screen.
[0054]
The data island period and the control period are
assigned to the horizontal klanking interval and the
25  wvertical blanking interval. In the data island pericd
and the control pericd, auxiliary data is transmitted.
That iz, the data isiand period is assigned to part of
the horizontal blanking interval and the vertical
bilanking interval. In this data island period, data not
30 concerning control in the auxiliary data, such asg &

packet of audic data, i1s transmitted. The control peried
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to TMDS Data#i+, and some (the pins with pin numbers 3, 6, 259, 12, 5, and 11) are assigned to
TMDS Data#i-. [0060] A CEC signal that is control data is transmitted through the CEC line. The
pin with pin number 13 is assigned to the CEC signal. A SDA (Serial Data) signal 30 such as E-EDID
is transmitted through a SDA line. The pin with pin number 16 is assigned torheiSB#sighal. A
SP310249W000 SCL (Serial Clock) signal that is the clock signal to be used for synchronization at the
time of transmission/reception of the SDA signal is transmitted through a SCL line. The pin with pin
number 15 is 5 assigned to the SCL signal. The above described DDC line is formed with the SPA line

and the SCL line. [006 1T ** FH& pir withpiR Aihbe? 19 & Es$in&dto NPDIREAC-. The pin with pin
number 14 is assighédrtputlity/HEAC:E. 30d hepinvesthipialnirher Ikisiassigned to DDC/CEC

Ground/HEAC Shield; The ip.with pin nuinber, 18 is assigngd, o the power,supply (+5 V Power).
[0062] As described above, in the new HDMI pin assignment 15(see Fig. 6(b)), the terminals (the pins

with pin numbers 228*81 aiH¥1 BRG8ed Fsthe?shidId feritals ik EGRent HEMI HiFessignment (see
Fig. 6(a)) are used asdataitesminaischrthe new SDM pia BssigRmentdheterminalsethe pins with pin
numbers 10 and 12}55“5&9 as 20 the signal terminals for the differential signals of the clock signals in

the current HDMI pin assiagrﬁ%“é‘nfﬁgre' used as data terminals. [0063]
[0055]

The pin assignment in the receptacle 111 isg now
described. First, the pin assignment in the current HDMI
10 {(Type A} is described. The pin asgignment in the current
HDMI is a first pin assignment. Fig. 6(a) shows the pin
asgignment in the current HDMI. TMDS Data#i+ and TMDS
Dataffi-, which are differential signals of the TMDS
channels #i (i = 0 through 2}, are transmitted through
15  two lines that are differential lines. Some ping (the
pins with pin numbers 7, 4, and 1) are assigned to TMDS
Data#i+, and some (the ping with pin numbers 9, §, and 3)
are assigned to TMDS Data#i-. The pins with pin numbers
g, 5, and 2 ave assigned to TMDS Data#i Shield (1L = 0
20 through 2).
[0056]

TMDS Clock+ and TMDS Clock-, which are differential
signals of the TMDS clock channel, are transmitted
through two lines that are differential lines. The pin

25  with pin number 10 ig aggigned to TMDS Clock+, and the
pin with pin number 12 is assigned to TMDS Clock-. The
pin with pin number 11 is assigned to TMDS Clock Shield.
[0057]

A CEC signal that is control data 1sg transmitted

30 through the CEC line. The pin with pin number 13 is

agsigned to the CEC sigral. A 3DA (Serial Data) signal
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The data transmitting unit 112 of the source device 25 110 selects the current HDMI pin assignment
shown in Fig. 6(a) when operating in the current HDMI operating mode, and selects the new HDMI pin
assignment shown in Fig. 6(b) when operating in the new HDMI operating mode. The pin assignment
in the receptacle 111 of the source device 30 110 has been described so fa$FPAkh&tgHRat described
in detail, the pin assignment in the receptacle 121 of the SP310249W000 sink device 120 is the same
as above in a case where the data receiving unit 122 of the sink device 120 is compatible with both the

current HDMI and the new HDN E%OG%] Figs. 7@ %%d 7&%)%sho Dtjtge pin layouts in the receptacle
111 of the source device 110. 'I\:/lggﬁ (a sht:ozﬁsrlt éF)Fn ayoulﬁn e%l\Jér{rent]ﬁBi/ll, ;fglg Fig. 7(b) shows

the pin layout in thesi@wsH DM e hewtbrrcdire At HEMI pie assignmentishsslestad as e pin

assignment in the 19+eceptacle; 131 othe pinsywith pinaumbers.2, 81 8:andi Ll aredn a,grounded state
in the source device 110 and the sink device 120, or are in a grounded state in the sink device 120

and are in a high iMpEiancs stBRBIRHB ERUrt 8 u&VicE11d: Br%ardfin a high impedance state in 15 the
sink device 12Gand ase #masgrotnted:statedn thé scurcemdeiced40. Adthouglsnot described in detall,

the pin layout in thetr 19&9%%0'515%% of §Q% .Sinjfhdee‘ﬂﬁ‘?l ]K%O%? V:[}%Ens%r@{%as apgvlesin a case where the

data receiving unit 122 of the sink device 120 is compatib both Srthe current HDMI and the new
HDMI. [0065] Fig 28 @)sshows ditexemptasrstuctiiecofipre’éufe At HOWE cable biged as the cable

200. In this current HDMJ), sable threedatadine paks asefornedsas 25:shielded twisted pair cable units
so as to achieve reipective characteristics. Also, a clock line pair and a utility/HPD line pair to achieve

the HEAC function afe formed as shielded twisted pair cable units. [0066] 30Fig. 8(h) shows an
exemplary stracture of a shieldechtwistéd pair catolbaunit.STHis sineldedetivistedHPD /HEAC- .

The pin with pin number 14 is assigned to Utility/HEAC+.
The pin with pin number 17 ig assigned to DDC/CEC
Ground/HEAC Shield. The pin with pin number 18 is
assigned to the power supply {(+5 V Power) .

15 [0059]

Next, the pin assignment in the new HDMI isg
described. The pin assignment in the new HDMI ig a
second pin assignment. Fig. 6 (b) shows the pin
asgignment in the new HDMI. TMDS Data#i+ and TMDS

20 Data#i-, which are differential signals of the TMDS
channels #i (i = 0 through 5), are transmitted through
twoe lines that are differential lines. Some pins (the
pins with pin numbers 1, 4, 7, 10, 2, and 8) are assigned
£o TMDS Data#i+, and some {(the pins with pin numbers 3, 6,

25 9, 12, 5, and 11) are assigned to TMDS Data#i-.

[0060]

A CEC signal that is control data is transmitted
through the CEC line. The pin with pin nuwmber 13 is
assigned to the CEC signal. A SDA (Serial Data) signal

30 guch ag E-EDID ig transmitted through a SDA line. The

pin with pin number 16 ig assigned to the SDA signal. A
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SP310249W000 pair cable unit has a structure in which two electric wires 3 and a drain wire 4 are
coated with a shielding member 5. Each of the electric wires 3 is formed with a core 1 coated with a
coating portion 2. [0067] In the current HDMI cable, the drain wires of the shielded twisted pair
cable units of data and clock are connected to pins of plugs attached to theSétid pottieRs of this cable.
In this case, the respective drain wires 10 are connected to the pins (terminals) corresponding to the
respective shield terminals (the shielding pins with pin numbers 2, 5, 8, and 11) of the above described

receptacle (the current HDMI pin layout), Those shield terminals are grounded in the source device
110 and the 15 s.inkg eviélzgeeﬁfﬂjl.Iﬂ V\%%?ﬁ?l)s struc ﬁste,%t aettdr:éusn %vi}?escecl)gﬁ%e respec ivteossﬁieelded twisted
pair cable units of data@ntbeloekiafergromrdedwhsn e piugiis ednnected to the receptacle (the

current HDMI pin layout). {QQ68},20Fig..2 shaws-an exenaplary. siructure. of the, new. HRMI cable used
as the cable 200. In this new HDMI cable, six data line pairs are formed as shielded twisted pair cable

units so as to achieVETeeBRclive Charatteristics RSB, 4iitityHPBRE balrto’dchieve the HEAC
function is 25 fermetkas @shielded iwisted paigcable unik [GR69E deskhe new HiRMI cable includes a

larger number of copper cablgs to khe nngg&gdlthan in tcp urre DMI cable (see Fig. 8(a)). In this
new HDMI cable, the drain 30 w"f%ets o?t e respecltﬁlee gﬁle%ec? tw%lfgg 1pn§ir' cable units connected by

special pins of the pl@gsat both ends of 5P3 10249W000 the cable are connected to metallic shells of
the plugs. With this structgrg, the-shieldingRins.afeapened, and anjnerease ifthesamber of required

pins in the plugs Is ayoided. The plugs i the,new DM cable are e S8 1 ¢y /nzacs.
10 The pin with pin number 17 is assigned to DDC/CEC
Ground/HEAC Shield. The pin with pin number 18 is
agsigned to the power supply (+5 V Power) .
[0062]
As described above, in the new HDMI pin assignment
15 (see Fig. 6{(b)), the terminals (the pins with pin numbers
2, 5, 8, and 11) used as the shield terminals in the
current HDMI pin assignment (see Fig. 6(a}} are usged as
data terminals. In the new HDMI pin assignment, the
terminals (the pins with pin numbers 10 and 12) used as
20 the signal terminals for the differential signals of the
clock signals in the current HDMI pin assignment are used
as data terminals.
[0063]
The date transmitting unit 112 cof the source device
25 110 selects the current HDMI pin assignment shown in Fig.
& {a} when operating in the current HDMI operating mode,
and selects the new HDMI pin assignment shown in Fig.
g (b} when operating in the new HDMI operating mode. The
rin assignment in the receptacle 111 of the sgource device
30 110 has been described so far. Although not described in

detall, the pin assignment in the receptacle 121 of the
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5 as the plugs in the current HDMI cable. As described above, where the drain wires of the respective
shielded twisted pair cable units are connected to the metallic shells of the plugs, the shells of the
receptacles into which the plugs are inserted are connected to the ground 10 level, and accordingly,
the differential pair lines can be shielded. [0070] Fig. 10 shows another exet@plapy stgetdre of the new
HDMI cable used as the cable 200. The substantial 15 structure of this new HDMI cable is the same
as that of the above described new HDMI cable shown in Fig. 9, except for having a flat
cross-sectional shage. }\{Ngh such a %‘Iéat cross-sectional shags, the cross-sectiolplal areg can be made
smaller, and impedaﬁrcle maelﬁ:]fﬁr@]g can b8 ?nésraémgasaiﬁ/ dchiéved: [6"0‘753‘]'5 fof)quaIfﬁ]g mode control in
the current HDMI afdtherrewe Hj0Mi] Wext, t2e opératieg mode @ontrot id e source 25 device 110

and the control unit 113 is dgscried.ingregter detail,- As.desgribed above. in a,.casg,where the control
unit 113 determines that the cable 200 is compatible with the new HDMI, and the sink device 120 is

compatible with the H&FHDMI, the control unit 113 30 controls the data transmitting unit 112 to
operate in the mew HDMI apefating mpdendn the otbereases, thancontyel:5P310248W000 unit 113
controls the data transmitting unit 112 to operate in the urrent HpMI operating mode:
the pin layout in the current HDMI, and Fig. 7(b) shows
the pin layout in the new HDMI. When the current HDMI
pin agsignment is selected as the pin assignment in the
10 receptacle 111, the pinsg with pin numbers 2, 5, 8, and 11
are in a grounded state in the source device 110 and the
sink device 120, or are in a grounded state in the sink
device 120 and are in a high impedance state in the
source device 110, or are in a high impedance state in
15 the sink device 120 and are in a grounded state in the
source device 110. Although not described in detaill, the
pin layout in the receptacle 121 of the gink device 120
is the =zame as above in a case where the data receiving
unit 122 of the sink device 120 is compatible with both
20 the current HDMI and the new HDMI.
[ooes]

Fig. 8(a) shows an exenplary structure of the
current HDMI cable used as the cable 200. In this
current HDMI cable, three data line pairs are formed as

25 shielded twisted palr cable units so as to achieve
respective characteristics. Also, a clock line pailr and
a utility/HPD line pair to achieve the HEAC function are
formed ag shielded twisted pair cable units,
[0066]

3 Fig. 8{b) shows an exemplary structure of a

shielded twisted pair cable unit. This shielded twisted
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[0072] The flowchart in Fig. 11 shows the procedures in an 5 operating mode control operation of the
control unit 113. In step ST1, the control unit 113 starts the operation, and moves on to the procedure
of step ST2. In step ST2, the control unit 113 determines whether the source device 110 or the data
transmitting unit 112 is compatible with 10 the new MDMI. Storing beforehaird thie capabiity
information about the source device 110 (the data transmitting unit 112) to which the control unit 113
belongs, the control unit 113 can easily perform the determination. In this embodiment, it is apparent
that 15 the source device 110 is compatible with the new HDMI, the control unit 113 may skip this

determination procBdfe 578tsh 8T (667 3F Wilién HaVig Hordrmiried tiarthe<durte device 110 20 is
compatible with thesnewsHDMEdhe cbrdtol wnit4213 determyinesih step ST Fwhetkherthe sink device

120 or the data recglving unit 122 is,corppafible. withthe ney HDM. This defermination,will be

described later in detail. When having determined that the sink device 120 is 25 compatible with the
new HDMI, the contt@inkt FP3Fi6vEs ba f FABIStEARABGIBep STA. In step 514, the control unit
113 determines whethersthe cable 200 is compatible with the new HDMI. This determination will be
described later in detail. 30[0074] When havinl? determined that the ¢able 200 is 5F310249W000

compatible with the new HBMF the CortFaIuRit 113 Haves dn'to tHé prodedtife 8f stelS STS. In step
ST5, the control unitHiE3 ¢edtrols theedata transmiténgruhit=l 17 tolaperatetinctie-hearHDMI operating

mode. When having 5 determined ikB-l%gpéTgfnggt@et,gg%%eddggic&%lgﬁ rlg)(ggpmp@tible with the

new HDMI, in step 5T3 that the sin

of this cable. In this case, the respective drain wires

10 are ccnnected to the pins (terminals) corresponding to
the respective shield terminals {(the shielding pins with
pin numbers 2, 5, #, and 11) of the above described
receptacie (the current HDMI pin layout). Those shield
terminals are grounded in the source device 110 and the

15 sink device 120. With this structure, the drain wires of
the respective shielded twisted pailr cable units of data
and clock are grounded when the plug is connected to the
receptacle (the current HDMI pin layout).

[0068]

20 Fig. 9 shows an exemplary structure of the new HDMI
cable used as the cable 200. In this new HDMI cable, six
data line pairs are formed as shielded twisted pair cable
units so as to achieve respective characteristics. Also,
a utility/EPD line pair toe achieve the HEAC function is

25 formed as a shielded twisted pair cable unit.

[6CE9]

The new HDMI cable includes a larger number of
copper cables to be connected than in the current HDMI
cable (see Fig. 8(a)). In this new HDMI cable, the drain

30 wires of the regpective shielded twisted pair cable units

connected by special ping of the plugs at both ends of
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device 120 is not compatible with the new HDMI, or in step 5T4 that the cable 200 is not compatible
with the new HDMI, the control unit 113 moves on to the procedure 10 of step ST6. In step ST6, the
control unit 113 controls the data transmitting unit 112 to operate in the current HDMI operating mode.
[0075] When having determined in step ST3 that the sink 15 device 120 is eenpatibiewith the new
HDMI, for example, the control unit 113 transmits the result of the last operation mode determination to
the sink device 120 via the cable 200. The determination result is transmitted as control information
such as an InfoFrame from the 20 source device 110 prior to data transmission, for example. In the
sink device 120, baset GAME dheTaliffHicteu&Rimiatidr feSUE frofn e Yourbdtice 110, the
control unit 123 conttals theidatarecetving unihd22Ho0parate i1 the sameppetatingrmmode as the data
25 transmitting unit 112 1% y;z% source vice 1%«93'5[%(%7% When .controllip[ elntpsf]%g SST5 the data
' unit'1

g . Ti 1 e T uire ife in
transmitting unit 11210 operate Iin tﬁle new HDMI operating mode, the contro may perform the

control so that the UB3@stréen indidsting Hee controlresal iSBIShlapdd oreaslispiayasie (a display) as
shown in Fig. 12(a)s for 5P 310249000, examplen WithithisddLsereensthe-user can easily recognize

that the source device 110 and the sink device 120 are connected by the new HDMI. The display unit

(the display) on whithFife UY 8eF&err i€ disitaled thES b a8 dispiay Gt (digPis) (Rdt shown)
provided on the sourgesdevice:it0, Grohayde asdisplay-umitfatdidplay) (thet showli)provided on the

sink device 120. Thesaie agplies. o e fespective L sersens described below, [00771 10When
| e

having determined in step ST4 that the cable 200 Is not compatible with new HDMI, and moving on
to the procedure of*§tép'STEtHe 86ftréF Gni"IAS Aty PEFfoRPRIRR-EGStréPs & isarie it screen

indicating the 1esultis.displayed andthedisplay, Unitéthe display)as1 pair lines can
be shielded.
[0070]
Fig. 10 shows another exemplary structure of the

new HDMI cable used as the cable 200. The substantial

15  structure of this new HDMI cable is the same as that of
the above described new HDMI cable shown in Fig. 29,
except for having a flat cross-sectional shape. With
guch a flat crogs-sectional shape, the cross-sectional
area can be made smaller, and impedance matching can be

20 more easily achieved.
[C071]
[Operating mode control in the current HDMI and the new
HDMI]

Next, the operating mode contrel in the source

25 device 110 and the control unit 112 is described in
greater detail. As described above, in a cage where the
control unit 113 determines that the cable 200 is
compatible with the new HDMI, and the sink device 120 is
compatible with the new HDMI, the control unit 113

30 controls the data transmitting unit 112 to operate in the

new HDMI operating mcde. In the other cases, the control
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15 shown in Fig. 12(c), for example. With this Ul screen, the user can easily recognize that the source
device 110 and the sink device 120 are compatible with the new HDMI, but only the cable 200 is not
compatible with the new HDMI, and can take measures by replacing the cable 200 20 with a new
HDMI cable or the like. [0078]  In the procedures shown in the flowchart #PFig.2tk#aben having
determined in step ST4 that the cable 200 is compatible with the new HDMI, the control unit 113 25
immediately moves on to step STS, and controls the data transmitting unit 112 to operate in the new
HDMI operating mode. When having etermﬂingdgn stgg ST4 that the cable 200 is compatible with the

{
new HDMI, howevé]?lrfl%ﬁe contror Unit 113 ’fnay 2156 allow the Giser to Sefect 30°the new HDMI or the

current HDMI (the comveritonal HDBM Iy byrexchamyihgocematamds beferehand through a line such as
SP310249W000 the 5ES line prior to data transmission. [0079] In that case, the control unit 113

performs the control so that the Ul screen for the selection is 5 displayed on the display unit (the
display) as shown in Fig. 13tB) Hbr&s&iiple Bdset onthfS Ot Schéén AFe-GEer§8letts @tther the new
HDMI or the current R i Frig k() dhisitatesapsituation wirerethe-newdiDMI s sebected. In

accordance with th§ nsesl%%tiol%\%/ thgh]éo gs%esté}ﬁ ﬁ%@t{%!ﬂ@it SJtl3r ong Is the dgtcal ggnsmitting unit
112 to operate in the new B or current operating mo e.%ﬁo TheHowchart in Fig. 13
shows the procedupeslimanes on to the procedure of step ST2. In step ST2,

the contrcel unit 113 determines whether the source device
110 or the data transmitting unit 112 ig compatible with

10 the new HDMI. Storing beforehand the capability
information about the source device 110 (the data
transmitting unit 112} to which the control unit 113
belongs, the control unit 113 can easily perform the
determination. In this embodiment, it is apparent that

12 the source device 110 is compatible with the new HDMI,
the control unit 113 may skip this determination
procedure of step STZ.
[0073]

When having determined that the source device 110

20  is compatible with the new HDMI, the control unit 113
determines in step ST3 whether the sink device 120 or the
data receiving unit 122 is compatible with the new HDMI.
This determination will ke described later in detail.
When having determined that the sink device 120 isg

25 compatible with the new HDMI, the control unit 113 moves
on to the procedure of step 8T4. In step ST4, the
control unit 113 determines whether the cable 200 is
compatible with the new HDMI. Thisg determination will be
described later in detail.

30 {00743

When having determined that the cable 200 is
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15 operating mode control operation to be performed by the control unit 113 in that case. In Fig. 13,
the same steps as those in Fig. 11 are denoted by the same reference numerals as those in Fig. 11,
and detailed explanation of them is not repeated herein. When having 20 determined in step ST4 that
the cable 200 is compatible with the new HDMI, the control unit 113 moves srstothe procedure of step
5T7. In step ST7, the control unit 113 performs control so that the Ul screen for selecting either the
new HDMI or the current HDMI is displayed on 25 the display unit (the display). The Ul may be
transmitted as a video sign_al from the source device 110 through the cable 200, or the sink device 120

may be instructed t5 diSpiaythe Ur. J00B1T 30Rkerhat, the cortrsr (it T3 mbves™sh 5 the procedure
of step ST8. In step=8T8 asttheccontechunit <SP316249W000rh23 trgnsimits achetification as to an

operation performed by (e, use with.a remale. santaller g hedike, trpuah 3 ling sudh gs the CEC
line, the control unit 113 determines which of the HDMIs, the new HDMI and the 5 current HDMI, has

been selected by thePu§EE AR n the tiSer s SeldctedchrtieW HEM; thBRShtRsTiie 113 controls in

step STS the data trasmiltingunih 13240 eperatedn thanew HRMI aperating mode. \When the user
has selected the current l_éDb l, on,t@r(le (t):g]er hand th__? 1Q contt:rol unit 11%controls in step ST6 the data
transmitting unit 115?3p0ap§ra Sin the curr%n?WDﬁ/ﬂNkcbn%/%nﬁoﬁgl ﬁ"ff’MF) gf)“erta}fﬁlgg ode.

device 120 1is not compatible with the new EDMI, or in
step ST4 that the cable 200 is not compatible with the
new HDMI, the control unit 113 moves on to the procedure
10  of step STé. In gtep $T46, the contrel unit 113 controls
the data transmitting unit 112 to operate in the current
HDMI cperating mode.
[0075]
When having determined 1in step ST3 that the sink
15 device 120 ig compatible with the new HDMI, for example,
the control unit 113 transmits the result of the last
operation mode determination to the sgink device 120 via
the cable 200. The determination result is transmitted
as control information such as an InfoFrame from the
20 scurce device 110 prior to data transmission, for example.
In the sink device 120, based on the operating mode
determination result from the source device 110, the
control unit 123 controls the dats receiving unit 122 to
operate in the same operating mode as the data
25 transmitting unit 112 of the source device 110.
{0076]

When controlling in step ST5 the data transmitting
unit 112 to operate in the new HDMI operating mode, the
control unit 113 may perform the contrel =o that the UI

30 screen indicating the control result is displayved on a

display unit (a display) as shown in Fig. 12{a), for
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[0082] (Determination on whether the sink device is 15 compatible with the new HDMI) The
methods used by the control unit 113 to determine whether the sink device 120 is compatible with the
new HDMI are now described. The determination methods include the following first determination
method and 20 second determination method, for example. [0083] (First det€rhihatioit fitethod)

Based on EDID that is read from the sink device 120 by using the DDC line (the SDA line and the SCL
line) of 25 the cable 200, the control unit 113 determines whether the sink device 120 is compatible
with the new HDMI. The EDID %%%azg%asswcture that isC p?e%iéied in_a forarg%tI Flag information

indicating whether the sink device IS compgt?tﬁ%evnvi’th the new HOMI (%ew tr}a’lnsmission) is 30

newly defined at a pretterinédsitetinehecEDIB. [B084)e SPI G24OWTDGEIY: 1B shews an example

of the flag informatipncnewly defineddndhgERIR. Qriginays therEDIR;is A datastructurg.indicating
various kinds of capabilities of the sink device 120. For ease of explanation, Fig. 14 5 shows only the

bytes relevant to thiS iRemtioroh HE EDIBAR & miffhZ8d marfet® B2, “tbhitifag information "New
Rx Sink" indicating dvhethey the isink device120)is compatiblenwith:theinevi HBMIHs written. In bit 1,
O e woied GRBiEedndiepting 1 g aiber e Sphl5 200ie campatplayfin the new
(not shown) provided on the sink device 120. The same
applies to the respective Ul screens described below.
[0077]
10 When having determined in step 874 that the cable
200 is not compatible with the new HDMI, and moving on to
the procedure of step 876, the control unit 113 may
perform the control so that the UI screen indicating the
regult is displayed on the display unit (the display) as
15 shown in Fig. 12{c}), for example. With this UI screen,
the user can easily recognize that the source device 110
and the sink device 120 are compatible with the new HDMI,
but only the cable 200 is not compatible with the new
HDMI, and can take measures by replacing the cable 200
20  with a new HDMI cable or the like.
[0078]
In the procedures shown in the flowchart in Fig. 11,
when having determined in step ST4 that the cable 200 is
compatible with the new HDMI, the control unit 113
25 immediately moves on to step 575, and controlg the data
transmititing unit 112 to operate in the new HDMI
operating mode. When having determined in step 8T4 that
the cable 200 is compatible with the new HDMI, however,
the control unit 113 may alsc allow the user to select
30 the new HDMI or the current HDMI (the conventional HDMI)

by exchanging commands beforehand through a line such as
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[0085] When the above described 1-bit flag information "New Rx Sink" exists in the EDID read

from the sink 15 device 120, the control unit 113 determines that the sink device 120 is compatible

with the new HDMI. That is, in a case where the sink device 120 is compatible only with the current
HDMI, the above described 1-bit flag information "New Rx Sink" does not exist ir the ERID read 20
from the sink device 120. [0086] (Second determination method) By performing communication
with the sink device 120 through the cable 200, the control unit 113 25 determines whether the sink
device 120 is compatible with the new HDMI. For example, the control unit 113 determines whether

the sink device 12058%¢dmpatibPwithitie réwIdDMIBY & g Ebfimands through the CEC line. [0087]
30Also, the control unit7<]3 determines whether the sink device 120 is compatible with the new HDMI

by SP310249wW000 perforg;lingh%ogngé%%igaggg vxiggly}%fi%ggv%lgg}%%&h the bidirectional

communication path (the HEAC function) formed with the utility line and the HPD line, for example.
Further, the control #1113 ditefites BavRétHerihersiAR Hevice 126R8Csifipatible with the new

HDMI by exchanging: some kind-ef signals tyosgh-an unused ling suehias:theytlity line until
transmission is aIIovF\‘/ied: [(:)L%E%%]) 10%[()§teg}rpaiga¥c@)r_1 on c_\}L/vsrgg%thglrl tké% icsab{IjeI isS g(r)(rane%atibgﬁ é/vith the new
HDMI) ¢ ' P '
user selects either the new HDMI or the current HDMI.
Fig. 12(b} illustrates a gituation where the "new HDMI®
ig selected. In accordance with the selection by the
10 user, the control unit 113 controls the data transmitting
unit 112 to operate in the new HDMI or current HDMI
cperating mode.
[0080]
The flowchart in Fig. 13 shows the procedures in an
15 operating mode control operation to be performed by the
control unit 1i3 in that case. In Fig. 13, the same
steps as those in Fig. 11 are denoted by the same
reference numerals as those in Fig. 11, and detailed
explanation of them is not repeated herein. When having
20 determined in step ST4 that the cable 200 is compatible
with the new HDMI, the ccontrol unit 113 moves cn to the
procedure of step 8T7. In step ST7, the control unit 113
performs control so that the UI screen for selecting
either the new HDMI or the current HDMI is displayed on
25 the display unit (the display). The UI may be
transmitted as a video signal from the gource device 110
through the cable 200, or the sink device 120 may be
ingtructed to display the UI.
[(0081]
30 After that, the control unit 113 moves on to the

procedure of step STE8. In step 8T8, as the control unit
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Next, the methods used by the control unit 113 to determine whether the cable 200 is compatible with
the new HDMI are described. The determination methods 15 include the following first through fourth
determination methods, for example. The first through third determination methods are determination
methods that are implemented by using the information providing function afttheccalslec20 in a case
where the cable 200 is the new 20 HDMI cable. [0089) (First determination method) In the case of
the first determination method, the new HDMI cable contains an LS| (Large Scale Integration) 25 in a
plug as shown in F;}?& 15, for example. In a situation where +5 V is supplied from the source device

110, for example, tHé itk BEE"T28 ragtests ah 'stitpt flom tHis 8T HroUgMHE EE Brotocol while
the HPD is set at LxThelsink sleviee 120ainthiscasedsnarsink S0 device=canipatitite witihthe new

HDMI. In response to the output request from-the. sink device, 120, Qttﬂeu%g;;reigh%rts SP310249W000
the values of registers mounted in the LS| E(la notification of compatibility with the new HDMI, and cable
property data such @sthenkansniiable eatad-BandYtH the Sk aevice™¥20 #hrbugdiethe CEC protocol.

5[0090] The sink devige 12Qadds the informationdepasted. from, the L Shia.the. EDID thereof. After
the adding, the sink device 120 switches the HPD to H, to instruct the source device 110 to read the

EDID. Based on th&EBID0 thiat 7165 TS thE i Hevidis 15671 Eorftrot uhir113 determines
whether the cable 206hisrcampatible ayitts tite riew BHDM| cThatsis] whery therecisiinformation or the like

indicating that the c&p& 200 is compatible %\%%&thjepggytwpgl\/l l,4he coptrol upit 113 determines that the

cable 15 200 is compatible with the new H .
has sgelected the current HDMI, onn the other hand, the

10  control unit 113 controls in step $T6 the data
transmitting unit 112 to operate in the current HDMI
{conventional HDMI) operating mode.
foos2]

(Determination on whether the sink device is

15 compatible with the new HDMI)

The methoeds used by the contrel unit 113 to determine
whether the gink device 120 is compatible with the new
HDMI are now described. The determination methods
incliude the following first determinaticn method and

20 second determination method, for example.

[0083]

(First determination method)
Based on EDID that is read from the sink device 120
by using the DDC line {(the S8DA line and the SCL line) of

25 the cable 200, the contreol unit 112 determines whether
the sink device 120 is compatible with the new HDMI. The
EDID has a data structure that is specified in a format.
Flag information indicating whether the sink device 120
ig compatible with the new HDMI (new transmigsgion) 1s

30 newly defined at a predetermined site in the EDID.

[oo84]
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[0091] In the above description, the sink device 120 requests an output from the LSI through the CEC
protocol. However, the source device 110 may request an output from 20 the LSI through the CEC
protocol, and receive a report of register values (the notification of compatibility with the new HDMI,
and the cable property data such as the transmittable data band) directly frems thee L SE0092]
25(Second determination method) In the case of the second determination method, the new HDMI
cable also contains an LSl in a plug as shown in Fig. 15, for example. When the HPD is switched from
L to H, for example, the source device 110 reads and acquires 30 EDID from the sink device 120, with

the EDID indicating the capaBility théraaf I thi§ TALR thé Hatd writtd¥ SP315%A0W000 in the
EEPROM in the sinkegl@vicé<l2itisiserialiydrarsinitted thrplighlthe, SEA/STIItings se that the EDID is

reported to the Souﬁ%etéid&R@%ﬁk@ﬁ)ﬁd&%l&%&fr¥§§f$@8§i”J?;;,E'S‘&QUQE the EDRIRipfgrmation, or the

SDA/SCL signal, during the EDID transmission. When the flag information indicating whether the cable
200 is compatible viith FiE neWH DY (e Bit A-in Tive” prédetetiifes byes 1fTFigF14) is 20 transmitted,

the LSI changes thehitxalugto a statewhere dhe cable 20048 :compatible withithe-mew HDMI, or a
EDID in a minimized manner. In bit 2, 1-bit flag
infeormation "New Rx Sink" indicating whether the sink
device 120 is compatible with the new HDMI is written.

In bit 1, 1-bit flag information "New Cable" indicating
16  whether the cable 200 is compatible with the new HDMI is
newly defined.
[ooes)
When the above described 1-bit flag information
"New Rx Sink" exists in the EDID read from the sink
15 device 120, the control unit 113 determines that the sink
device 120 is compatikle with the new HDMI. That is, in
a case where the gink device 120 ig compatible only with
the current HDMI, the above described 1-bit flag
information "New Rx Sink" dces not exist in the EDID read
20 from the sink device 120.
[ocge]
(Second determination method)
By performing communication with the sink device
120 through the cable 200, the control unit 113
25 determines whether the sink device 120 is compatible with
the new HDMI. For example, the control unit 113
determines whether the sink device 120 is compatible with
the new HDMI by using commands through the CEC line.
[oo87]
30 Also, the control unit 113 determines whether the

sink device 120 is compatible with the new HDBMI by
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state where the flag is on. Specifically, the data in the EDIDROM (EEPROM) in the sink device 120 is
"00000100". However, the LSI in the cable rewrites the data during 15 transmission, and the data is
"00000110" when the source device 110 receives the data. [0094] Based on the EDID that is read
from the sink device 120, the control unit 113 determines whether the cable;20:20Q is;eempatible with
the new HDMI. Specifically, when the flag information indicating whether the cable 200 is compatible
with the new HDMI (the bit 1 in the predetermined bytes in Fig. 14) indicates compatibility with the new
HDMI, the control unit 113 determines that 25 the cable 200 is compatible with the new HDMI. [0095]
Fig. 16 shows an eR&mA&oFtHe T era re@ritd ‘At uitsf theSERYERE cable. “FHSHSS! includes a

counter that countstglecks @nthe:$Glalinecand:a divers30dhahrewrtes:the data onithe SDA line
based on the count value of the counter. SP310249W000Q,[0096] (Third determination method) In
the case of the third %rerf‘eer(%%i‘%%n%%tﬁgés} the’ n%\%vnﬁﬁ\r/\ ch fie]é%r%)ta%ﬁsn EY Rg‘gt%g chip (LSI) in a plug
as example. Further, the contrel unit 113 determines

5 whether the sink device 120 is compatible with the new
HDMI by exchanging some kind of signals through an unused
line such as the utility line until transmission is
allowed.

{oo88]
10 {(Determination on whether the cable is compatible
with the new HDMI)

Next, the methods used by the control unit 113 to
determine whether the cable 200 is compatible with the
new HDMI are described. The determination methods

15 include the fellowing first through fourth determination
methods, for example. The first thrcugh third
determination methods are determination methods that are
implemented by using the information providing function
of the cable 200 in a case where the cable 200 is the new

20  HDMI cable.

{0089}

{First determination method)

In the case of the first determination method, the
new HDMI cable contains an LSI (Large Scale Integration)

25 1n a plug as shown in Fig. 15, for example. In a
situation where +5 V is supplied from the source device
110, for example, the gink device 120 reguests an output
from this LSI through the CEC protocol while the HPD is
gset at L. The sink device 120 in this case ig a sink

30 device compatible with the new HDMI. In resgponse to the

output regquest from the sink device 120, the L8I reports
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5 shown in Fig. 17, for example. The RF tag chip stores a notification of compatibility with the new
HDMI, and information such as the transmittable data band. A RF tag read chip (LSI) is also contained
in the receptacle 111 of the source device 110. In this case, near field 10 communication is performed
between the RF tag read chip of the receptacle 111 and the RF tag chip of the ptug,cand the
information stored in the RF tag chip is read by the RF tag read chip. [0097] 15Based on the
information read by the RF tag read chip, the control unit 113 determines whether the cable 200 is
compatible with the new HDMI. That is, when information indicating that the cable 200 is compatible

with the new HDMI i€ Fe X8 BiPthe”RF-GG st Enii TRESSD LBnfrBf uhit 119 determines that the cable
200 is compatible with tite aewi HHDME [66884 £ ikiMithe above Wescriptior;mearfield communication is

performed bet\NeenCtQDeélgF ta %eratd cgizptgf %h@C%S rgcggéacclg 1}{1151m ggtcg%§gur e glek\)/‘jjced 10 and the RF
tag chip of the plug, an the information stored in the RF tag chip is read at the side of the source
device 110. Howevér riddr fidldkcotnmivisicalintimag e peHordd Beriess b RF tag read chip of the
receptacle 121 of the, 895ink device 120 and the RF tag chip of the plug, and the information stored in
the RF tag chip may be read at the. 5P310249WO000 side of the sink device 120 and then be provided
to the side of the source device 18" fof Ekainpie’ [6696] (Fourth dtémhinatior #izthGd) 5in the case

of the fourth determimationimettad, the ontral Unit 14 Bsmeaskésdhe electritdl propettes of

sink device 120 switches the HPFD to H, to instruct the
source device 110 to read the EDID. Based on the EDID

10 that is read from the sink device 120, the control unit
113 determineg whether the cable 200 is compatible with
the new HEDMI., That is, when there ig information or the
like indiceting that the cable 200 is compatible with the
new HDMI, the control unit 113 determines that the cable

15 200 is compatible with the new HDMI.
(60911}

In the above description, the gink device 120
requests an output from the LSI through the CEC protocol.
However, the source device 110 may request an ocutput from

20 the L8I through the CEC protocel, and receive a report of
register values (the notification of compatibility with
the new HDMI, and the cable property data such as the
transmittable data band) directly from the LSI.

[oos2]

25 {Second determination method)

In the case of the second determination method, the
new HDMI cable alsco contains an LSI in a plug as shown in
Fig. 15, for example. When the HPD ig switched from L to
H, for example, the source device 110 reads and acquires

30 EDID from the sink device 120, with the EDID indicating

the capability thereof. In this case, the data written
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the cable 200, to determine whether the cable 200 is compatible with the new HDMI. As shown in Fig.
18, the control unit 113 of the source device 110 transmits a 10 test signal (a digital signal) for
measurement and detection to the pin 2 and the pin 5, and the control unit 123 of the sink device 120
receives the signals. Although the pair of signal lines connected to the pin Z&at%hE?Hi’S do not form
a differential signal 15 transmission path in the current HDMI cable, the pair of signal lines connected
to the pin 2 and the pin 5 form a differential signal transmission path in the new HDMI cable (see Figs.

6(a) and 6(b)). [0100] 2Q'the; coptrel LNit123 of the sink device,12Q sends the received digital signal to
the side of the source device 110 through another path (such as the DDC line indicated as SCL/SDA

in the HDMI, the CESPRFELSE B Ghft9UATR) EFRe EoMFoFuRit 193 SPthesburicaedabite 35 110
determines whethet ¢he gigitaltsignaksentfirom theisink device 120 is the same as the digital signal
transmitted therefro n go Fletermine whether the cable 200 is compatible with the new HDMI. That is,
when the received |g|ta3l signal and the transmitted digital 30 signal are identical, the control unit 113
determines thaf the cable 206 i Ebnupatibleswithithe neve HDNIuE®P316229VW000 [0101] As shown in

Fig. 19(a), in a case wherethe gable, 200 is argureent DML cable, the paip of signal lines connected to
the pin 2 and the pin 5 do not form a 5 shielded twisted pair cable. Therefore, in determining that the

cable 200 is compatiA&-Hhirs e RurrdFHDMIE thé HEpEct Wae S Ayh-8peeateRe signal cannot be
transmitted" is used:rAtthis paiiat, assigaaknot cencerpiagithepiniz may:berapplied:to the pin 1 or the
10 pin 3 related to thgef%inb%ta[l}d Hjle ti@lterferenc ma}/nt()a%i ugggéWith t '§9}ntelr£§relr15(:e, transmitting a

: : .
high-speed test signal becomes more difficult. £ 1n

10 transmitted, the LSI changes the bit value to a state
where the cable 200 is compatible with the new HDMI, or a
gtate where the flag is on. Specifically, the data in
the EDIDROM (EEPROM) in the sink device 120 ig "00000100M.
However, the LSI in the cable rewrites the data during

15 transmission, and the data ig "00000110" when the source
device 110 receives the data.

[0094]
Based on the EDID that is read from the sink device
120, the contrcl unit 113 determines whether the cable

20 200 is compatible with the new HDMI. Specifically, when
the flag information indicating whether the cable 200 is
compatible with the new HDMI (the bit 1 in the
predetermined bytes in Fig. 14) indicates compatibility
with the new HDMI, the contrel unit 113 determines that

25 the cable 200 is ccompatible with the new HDMI.

10095]

Fig. 16 shows an example of the EDID data rewrite
circult of the LSI in the cable. This LSI includes a
counter that counts clocksg on the SCL line, and a driver

30 that rewrites the data on the SDA line based on the count

value of the counter.
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[0102] As shown in Fig. 19(b), in a case where the cable 15 200 is the new HDMI cable, on the other
hand, the pair of signal lines connected to the pin 2 and the pin 5 form a shielded twisted pair cable.
Therefore, in determining that the cable 200 is compatible with the new HDMI, the aspect that "a
high-speed test signal can be transmitted” 20 is used. Even if a signal not cepcerningdhespin 2 is
applied to the pin 1 or the pin 3 at this point, those pins are shielded independently of each other, and
the applied signal does not interfere with the pin 2, and does not affect transmission of the test signal.
25[0103] Here, the test signal is the data the source device 110 can output at the highest speed,
and is random data th&t fs long enough to be evaluated as 10-9, which is guaranteed as a bit error rate
in the HDMI. Since a 30 frame:buffeememens forsromaahwideo reproduction is installed in the sink
device 120, a memory spe%iallélhfor 5P310%4§gv09g .t]ffl tcriartl:smis.siog test ma hn%t beﬁlecessary.
[0104] In the above descripttllon, gnl(f/av%/ﬁeﬁ hé Tecene dlgeltaefxs‘flglrrl}‘aal and the transmitted digital signal
are 5 identical, does¢he Eotitralamit1i8rdetenmire Hiattthe cdble 2067 compatiblewitls the new
HDMI. The congrol unit 1.13; may; lower-thecdata.transmissiop,spged, apd sonduct the same test as

above. By repeating the above described determining process until the matching is 10 achieved, the
capability of the cabietis chifirAfet, AnF B _hbR sl detetniiRebts BE CofipHtibléRFith the new HDMI.
However, only dataithat isshransmitable atthe iransmissioi:speedrdeawiesiay be gransmitted. In this
case, there 5 a possibity tha the curep HDMLgable 1315 determined o be compatie with the new
HDMI. [0105]
111 of the source device 110. In this case, near field
10 communication is performed bhetween the RF tag read chip
of the receptacle 111 and the RF tag chip of the plug,
and the information stored in the RF tag chip is read by
the RF tag read chip.
[0097]
15 Based on the information read by the RF tag read
chip, the control unit 113 determines whether the cable
200 ie compatible with the new HDMI. That is, when
information indicating that the cable 200 is compatible
with the new HDMI is read by the RF tag read chip, the
20 control unit 113 determines that the cable 200 is
compatible with the new HDMI.
[0098]
In the above description, near field communication
is performed between the RF tag read chip cf the
25  receptacle 111 of the source device 110 and the RF tag
chip of the plug, and the information stored in the RF
tag chip is read at the side of the source device 110.
However, near f[ield communication may be performed
batween a RF tag read chip of the receptacle 121 of the
30 gink device 120 and the RF tag chip of the plug, and the

information stored in the RF tag chip may be read at the
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In the above description, the pin 2 and the pin 5 are used. However, instead of those pins, the pin 8
and the pin 11, which have the same relationship as those 20 pins between the current HDMI cable
and the new HDMI cable, may be used. That is, the pair of signal lines connected to the pin 8 and the
pin 11 do not form a differential signal transmission path in the current HDMl-gables buit shhe pair of
signal lines connected to the pin 25 8 and the pin 11 form a differential signal transmission path in the
new HDMI cable (see Figs. 6(a) and 6(b)). [0106] In the above description, the digital signal (the
test signal) the source device 110 has transmitted to the 30 sink device is sent from the sink device

120, which has rec&it/@d the digitat sighaleto-fife $80r& deviren1 6, IEPI16249%06¢and a check is

made to determine yukether thedransmiited signad anththeskaceivadsignal are identical at the side of
the source device 1}%00. I—;?wever, a predetermined pattern may be transmitted as a digital signal (a test
5 signal), and the si K device 120 may determine whether the received digital signal is correct, and
send only the result to the sBoves delide 110thrdugheelideduch as the CEO line or add the

information to the E-EDID thergof. [0107] 10As desgribed ahaus-in,the. AW system10Qghown in Fig.

1, the data transmitting unit 112 of the source device 110 has the new HDMI operating mode as well
as the current HDMiGperatingthbds! HEre? the Fmbér 6f affferential Bigriit chaffiels for transmitting
digital 15 signals suctrasatideo tada isdhpe: itheneurwrat M Hbutis:six indhe new HDMI.

Al o SRl o LM, gl ramsd g alioh e e g wher e
control unit 113 of the source device 110 transmits a

10 test gignal (a digital signal) for measurement and
detection to the pin 2 and the pin &5, and the control
unit 123 of the sink device 120 receives the signals.
Although the pair of signal iines connected to the pin 2
and the pin 3 do not form a differential signal

15 transmission path in the current HDMI cable, the pair of
signal lines connected to the pin 2 and the pin 5 form a
differential gignal transmission path in the new HDMI
cable (see Figs. 6(a} and &6(b}).

[0100]

20 The control unit 123 of the sink device 120 sends
the received digital signal to the side of the source
device 110 through another path {(such ag the DDC line
indicated as SCL/SDA in the HDMI, the CEC line, or the
utility line}. The control unit 113 of the source device

25 110 determines whether the digital signal sent from the
gsink device 120 i1g the same as the digital signal
transmitted therefrom, to determine whether the cable 200
ig compatible with the new HDMI. That is, when the
received digital signal and the transmitted digital

3% signal are identical, the control unit 113 determines

that the cable 200 is compatible with the new HDMI.
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20 conventional HDMI) is used, to secure backward compatibility. [0108] <2. Modifications> In the
above described embodiments, the plugs of 25 the new HDMI cable has the same shape as the plugs
of the current HDMI cable (the conventional HDMI cable). However, the shape of the plugs of the new
HDMI cable can be different from the shape of the plugs of the current HDMLgable,se;¢hat, when
either the source device or the 30 sink device is not compatible with the new HDMI, those devices are
not connected by the new HDMI cable. SP310249WO000 [0109] Fig. 20(a) shows the shape of each
plug of the current HDMI cable, and Fig. 20(b) shows the shape of each receptacle of a source device
and a sink device 5 lédripatible only with the current HDMI. On the other hand, Fig. 20(c) shows the

shape of each plug of the newADMI gable; andhkig, 20(eh: shows-an-gxaraple,af the,shape of each
receptacle of a source device and a sink device compatible with the new HDMI. Fig. 21(a) is a 10

perspective view of 4 PIUg of tHe Ehffent HOMICCABIE, ahtSFig™ 21 (BY is°a PetspeciVve view of a plug of
the new HDMI cablec{GEk}<=ach plitg of the hewd DM gable hasamonvexrm a

5 sghielded twisted pair cable. Therefore, in determining
that the cable 200 is compatible with the current HDMI,
the aspect that "a high-speed test signal cannot be
transmitted®" is used. At this point, a signal not
concerning the pin 2 may be applied to the pin 1 or the

1¢  pin 2 related to the pin 2, and the interference may be
used. With this interference, transmitting a high-speed
test signal becomes more difficult.
[0102]

Ag shown in Fig. 19(b), in a case where the cable

15 200 is the new HDMI cable, on the other hand, the pair of
gignal lines connected to the pin 2 and the pin 5 form a
shielded twisted pair cable. Therefore, in determining
that the cable 200 is compatible with the new HDMI, the
agpect that "a high-speed test signal can be transmitted”

20 is uged. Even if a signal not concerning the pin 2 is
applied to the pin 1 or the pin 3 at this point, those
ping are shielded independently of each other, and the
applied signal dees not interfere with the pin 2, and
does nct affect transmission of the test signal.

25 [6103]

Here, the test signal is the data the source device

110 can output at the highest speed, and is random data
that is long enough to be evaluated as 107, which is
guaranteed asg a bit error rate in the HDMI. 8ince a

30 frame buffer memory for normal videco reproduction is

installed in the sink device 120, a memcry specially for
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15 portion (indicated by an arrow P). Each receptacle of a source device and a sink device that are
compatible with the new HDMI has a concave portion (indicated by an arrow Q) corresponding to the
convex portion of each plug. In this case, the shape of each receptacle of the source 20 device and
the sink device compatible with the new HDMI matches the shape of each plug; ef.thg,;aew HDMI
cable, and is designed to include the shape of each plug of the current HDMI cable. [0111] 25The
shape of the plugs of the new HDMI cable and the shape of the receptacles of the source device and
the sink device compatible with the new HDMI are designed as described above, so that the new
HDMI cable can be'éshrigcted totherecepticlesrvithe ssureedk®Aesand the 30 sink device
compatible with the new4IDMI. However, the new HDMI cable cannot be connected to the receptacles
of S$S2310249W000 a source device and a sink device that are compatible only with the current HDMI.

Therefore, when either the'$bute d&IEE StifiesiRk WticETs Hot compaibIESFith 1FE new HDMI,
those devices are nit¢ormectedoylthendenwns HR Ml cable eBhat is] orily swhen bothr¢he source device

and the sink deyice e eqmppiibie, With e peu HOML.an those,deyigesbe onnegied by the new

HDMI cable. [0112] As described above, the shape of each receptacle o a source device and a
sink device that are“éspatibfe Withtai@ABKPHD ML Fiatehesthe sHape of €xctrpitigr6f-the new HDMI

cable, and is designed to incluge.the.shape of each-plug-efthe-currantHRM| cable. Accordingly, the
current HDMI cable can be connected not only to the 15 receptacles of a source device and a sink

device that are confpatibte oniy wifii the thiffert HORAY But af<o 167158 releptdied s Esource device
and a sink device thiat=ane. bem patibtewithi the pewHEBML{011 31 20Alsocimithe above described

embodiments the b f difsrenial sanal.channls s ik the.neyt ML il re number o

differential signal channels for transmitting digital signals such as video data is three in the current
HDMI. However. th&hfuripet f Ls determined to be compatible with the new

HDMI. However, only data that is transmittable at the

trangmission speed or lower may be transmitted. In this

case, there is a possibility that the current HDMI cable
15 is determined to be compatible with the new HDMI.

[0105]

In the above description, the pin 2 and the pin 5
are used. However, instead of those pinsg, the pin 8 and
the pin 11, which have the same relationship as those

20 pins between the current HDMI cable and the new HDMI
cable, may be used. That is, the pair of signal lines
connected to the pin 8 and the pin 11 do not form a
differential signal transmission path in the current HDMI
cable, but the palr of signal lines connected to the pin

25 8 and the pin 11 form a differential gignal transmission
path in the new EDMI cable (see Figs. 6(a) and 6(b)).
[0106]

In the akove description, the digital signal (the
test signal} the source device 110 has transmitted to the

30 sink device 1is sent from the sink device 120, which has

received the digital signal, to the source device 110,
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25 differential signal channels for transmitting digital signals such as video data is not limited to six, but
may be four, five, seven, or the like. For example, the number of differential signal channels for
transmitting digital signals such as video data is five, and the clock 30 frequency is made 1.2 times
higher. With this, the same data transmission speed as that in the case of six-SFP319248yV000
channels can be achieved. [0114] Also, in the above described embodiments, this invention is
applied to an AV system in which a source 5 device and a sink device are connected by a digital
interface compliant with the HDMI standard. This invention can also be applied to any AV system in
which those devicesttescoitfedted by adigital FteFatecoMpRanewithisorasasthet st@fdard. 10

INDUSTRIAL APPLICABHITNA0245] re ce1 This innention.can be.applied ta.an-AY system or the like

that is formed by connecting a source device and 15 a sink device with a digital interface, for example.
REFERENCE SIGNS L9¢T fAT6i8 H5OMPtrandmitter 58 824 DMPFESEVEF 160°AV system

pattern may be transmitted as a digital signal {a test

5 signal}, and the sink device 120 may determine whether
the received digital signal is correct, and send only the
result to the source device 110 through a line such as
the CEC line or add the informaticn to the E-EDID thereof.
[C107]

10 As described above, in the AV system 100 gshown in
FPig. 1, the data transmitting unit 112 of the scurce
device 110 has the new HDMI operating mode as well as the
current HDMI operating mode. Here, the number of
differential signal channels for transmitting digital

15 signals such as video data i1s three in the current HDMI,
but is six in the new HDMI. Accordingly, by using the
new HDMI, signals can be transmitted at a high data rate.
Also, when the sink device 120 and the cable 200 are not
compatible with the new HDMI, the current HPMI (the

20 conventional HDMI) is used, to secure backward
compatibility.

{01083
<2. Modifications>
In the above described embodiments, the plugs of

25 the new HDMI cable has the same shape as the plugs of the
current HDMI cable {the conventional HDMI cable).
Howsver, the shape of the plugs of the new HDMI cable can
be different from the shape of the plugs of the current
HDMI cable so that, when either the source device or the

30 sink device ig not compatible with the new HDMI, those

devices are not connected by the new HDMI cable.
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110 Source device 111 Receptacle 112 Data transmitting unit 25 113Control unit 120 Sink device 121
Receptacle 122 Data receiving unit 123 Control unit 30 200Cable 201, 202Plug SP310249W000
CLAIMS 1. A transmitting device comprising: a digital signal transmitting unit configured to 5 transmit
a digital signal to an external device via a transmission path with a differential-signaland have a first
operating mode involving a first number of channels for the differential signal and a second operating
mode involving a second number of channels for the 10 differential signal, the second number being

larger than the first number; an operating mode determining unit configured to determine whether
the external device @id#ie  transmission path are compatible with the second 15 operating mode;
and Fig. 20(a) shows the shape of each plug of the

current HDMI cable, and Fig. 20{b} shows the shape of
@ach receptacle of a source device and a sink device

5  compatible only with the current EDMI. On the other hand,
Fig. 20(c) shows the shape 0of each plug of the new HDMI
cable, and Fig. 20{d) shows an example 0f the shape of
each receptacle of a source device and a sink device
compatible with the new HDMI. Fig. 21{(a) is a

1¢ perspective view of a plug of the current HDMI cable, and
Fig. 21(b) is a perspective view cof a plug of the new
HDMI cable.

[0110]
Each plug of the new HDMI cable has a convex

15 portion {(indicated by an arrow P). Each receptacle of a
source device and a sink device that are compatible with
the new HDMI has a concave portion (indicated by an arrow
Q) corresponding to the convex portion of each plug. In
this case, the shape of each receptacie of the source

20 device and the gink device compatible with the new HDMI
matches the shape of =ach plug of the new HDMI cable, and
is designed to include the shape of each plug of the
current HDMI cable.

[0111]

25 The shape of the plugs of the new HDMI cable and
the shape of the receptacles of the scource device and the
gink device compatible with the new HDMI are designed as
described above, so that the new HDMI cable can be
connected to the receptaclies of the source device and the

30 sink device compatible with the new HDMI., However, the

new HDMI cable cannot be connected to the receptacles of
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an operation control unit configured to control the operation of the digital signal transmitting unit, based
on the determination performed by the operating mode determining unit. 20 2. The transmitting device
according to claim 1, further comprising: a receptacle configured to connect a plug of the
transmission path thereto, the transmission path being a 25 cable, the receptacle having @ plurality of
pins, wherein the digital signal transmitting unit selects a first pin assignment in the first operating
mode, and selects a second pin assignment in the second operating mode, the second pin assignment
being different 30 from the first pin assignment. 3. The transmitting device according to claim 2,
wherein, in the secénd Pif @ siGiiment 22 temimalthafis GSed A3 ta ShreldBRAA Grresponding to a
signal terminal for a-differential signal-der-a:-digitabsignatk anediar-a clack-signakhin-thedirst pin
assignment is used as a siggal terminal I: ra diff%reéwtial signal for transmitt{:n%? di‘gi.tgksignal. 4. The
transmitting device B2E07dinG 10 Claim 2, 10 whereir, in the second pi assighment. a signal terminal
for a differential sighhkforear cloéksignabire thiefifstepinzassignmertiseseedada sigaahterminal for a
differential signal fortransmitting a ligital signal, 15 §-The fansmitting, device according to claim 1,

wherein the operating mode determining unit determines whether the external device is compatible
with the second opéfating ioté b asad 6f CHiFalsiffFmfoimatish dbottthe EktEMHE défte, the
capability informatiambeing sead20 o theextermab-demice Miaxtheoiransarssion path. 6. The
transmitting device ﬁx%:%(iing to claim 1, wherein the operating mode determining unit determines

whether the external device is compatible with the second
As described above, the shape of each receptacle of

10 a scurce device and a gsink device that are compatible
with the new HDMI matches the shape of each plug of the
new HDMI cable, and is designed to include the shape of
each plug of the current HDMI cable. Accordingly, the
current HDMI cable can be comnnected not only to the

15 receptacles of a gource device and a sink device that are
compatible only with the current HDMI, but also to the
receptacles of a scurce device and a sink device that are
compatible with the new HDMI.

[C113]

20 Also, in the above described embodiments, the
nunber of differential signal channels is gix in the new
HDMI, while the number of differential sional channels
for transmitting digital signals such as video data is
three in the current HDMI. However, the number of

25 differential signal channels for transmitting digital
signals such as video data is not limited to six, but may
be four, five, seven, or the like. For example, the
number of differential signal channels for transmititing
digital signals such as videc data is five, and the clock

30 freguency is made 1.2 timeg higher. With this, the same

data transmission speed as that in the case of gix
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25 operating mode, by performing communication with the external device via the transmission path.

7. The transmitting device according to claim 1, wherein the operating mode determining unit
determines 30 whether the transmission path is compatible with the second operating mode, by using
an information providing S8310249WO000 function of the transmission path £empatibleswith the second
operating mode. 8.The transmitting device according to claim 7, 5 wherein the information
providing function of the transmission path compatible with the second operating mode is a function to
report to the external device that the transmission path is compatible with the second 10 operating
mode, the extefiairgevieedras BfunetioAtehdd the information reported from the transmission
path to capability infermaton thereof, and the operating mode determining unit determines 15
whether the transmission path is compatible with the second operating mode, based on the capability

information read from the éxt&fral'devits VIRTNE tHEhissish AT DH' Y The thahsmitting device
according to claim Zwherein-thesindggmation prowiding fugetiem of thetrartismissian-path compatible

with the second opefaling.mode Is a juncton o fewrite information indicating; .y
interface compliant with the HDMI standard. This
invention can also be applied to any AV system in which
those devices are connected by a digital interface
compliant with some other standard.

10
INDUSTREIAL APPLICABILITY
[0115]
This invention can be applied to an AV gystem or
the like that i1s formed by comnecting a source device and

15 & gink device with a digital interface, for example.

REFERENCE SIGNS LIST
[0116]
81 HDMI transmitter
20 82 HDMI receiver
1060 AV system
110 Source device
111 Receptacle
112 Data transmitting unit
25 113 Control unit
120 Sink device
121 Receptacle
122 Data receiving unit
123 Control unit
30 200 Cable
201, 202 Plug
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25 whether the transmission path is compatible with the second operating mode, to indicate
compatibility with the second operating mode, the information being contained in capability information
read from the external device, and the operating mode determining unit determines 30 whether the
transmission path is compatible with the second operating mode, based ondbe-Gapahibty,
SP310249W000 information read from the external device via the transmission path.  10. The
transmitting device according to claim 7, 5 wherein the information providing function of the
transmission path compatible with the second operating mode is a function to provide information
indicating that the transmission path is compatible #4th#e second 10 operating mode through near
field communication, and the operating mode determining unit determines whether the transmission
path is compatible with the second operating mode, based on whether the information indicating that

the transmission path is compafBETWith 15 (i ELE6ndTFaratinghode is provided from the
transmission path through thei hear dield opmmunication.: 41nd hestransmitithg.dedicecaccording to

claim 1, whereip the gperating mode determining-unit transmits a. 20 differential signal for a
predetermined digita?s%éna% %O%Eele%&dé?nall?d{e%v?ce by ué'%lﬁg a %gﬁng%sicg{%\éfﬁﬁeg ]lrﬁg the transmission
path, and performs tFéeRete fiitaticitbhseddh a sighdrsentfiom tHaexlernahdevive the pair of

signal lines not formingea differential signals Hapstission pathin the.dest aperating.mede, the pair of
ggnal“nesforn“nggégﬁgﬂgnES%gggggtial gignal and a second operating mode
involving a second number of channels for the
10 differential signal, the second number being larger than
the first number;
an coperating mode determining unit configured to
determine whether the external device and the
transmission path are compatible with the second
1% operating mede; and
an cperaticn control unit configured to control the
operation of the digital signal transmitting unit, based
on the determination performed by the operating mode
determining unit.
20
2. The transmitting device according to ¢laim 1,
further comprisging:
a receptacle configured to connect a plug of the
transmission path thereto, the transmission path being a
25 cable, the receptacle having a plurality of pins,
wherein the digital signal transmitting unit
selects a first pin assignment in the first operating
mede, and selects a second pin assignment in the second
operating mode, the second pin assignment being different

30 from the first pin assignment.
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transmission path in the second operating mode. 12. The transmitting device according to claim 11,
30 wherein the signal sent from the external device is a signal indicating whether a received digital
signal 5P310249WO000 obtained from the predetermined differential signal received by the external
device is correct.  13. The transmitting device according to claim 11, 5 wherei the.signal sent from
the external device is a received digital signal obtained from the predetermined differential signal
received by the external device. 14. The transmitting device according to claim 1, 10 further
comprising: an information transmitting unit configured to transmit the result of the determination
performed by the operating htode detarrhining ukittoctheaexterfakbdevicecdiaithezransmission path. 15

15. The transmittin%ggygpl%gcggrdggg toLlaim %M%@&@M of the f_ggﬁg@ac&%ma@es a shape
of the plug of the cable compatible with the second operating mode, and includes a shape of the plug

of the cable 20 contpitiblé Wwith te fitst Speratify mode” © 88 FHetransmittifig®dévice according to
claim 1, further comprisingal for a displyreonttakunitgeafigated o0 control R5:digplay on a display
unit for providinag coeptgp)grrﬁormc té%q{agguéélie Pgeéggoglcrog%rol 2imi'gﬁtsosé ugﬁ@erhtlé Ttlze transmitting
device according to daim 16a, wherein, When the operating mode determ ing unit 30 'Getermines that
the external device amdite rapsniissivirpathfaie eofiddtibtentitiethe seeahdisperating mode, the

transmitting a digital signal.

4, The transmitting device according to claim 2,

10  wherein, in the second pin assignment, a signal terminal
for a differential signal for a clock signal in the first
pin assignment is used as a gignal terminal for a

differential signal for transmitting a digital signal.

15 5. The transmitting device according to claim 1,
wherein the operating mode determining unit determines
whether the external device is compatible with the second
operating mode, based on capability information about the
external device, the capability information being read

20 from the external device via the transmission path.

6. The transmitting device according to claim 1,

wherein the operating mode determining unit determines

whether the external device is compatible with the second
25 operating mode, by performing communication with the

external device via the transmission path.

7. The transmitting device according to claim 1,
wherein the operating mode determining unit determines
30 whether the transmission path i1s compatible with the

second operating mode, by using an information providing
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SP310249W000 display control unit performs control to display a user interface screen on the display
unit, the user interface screen being for causing a user to select one of the first operating mode and
the second operating mode for 5 the digital signal transmitting unit. 18. A transmitting method
comprising: a digital signal transmitting step of transmitting a digital sigga4 1q, an.gxigsnal device
via a transmission 10 path with a differential signal in a first operating mode involving a first number of
channels for the differential signal or in a second operating mode involving a second number of
channels for the differential signal, the second number being larger than the first number; 15an
operating mode detegffitingstep ¢hdeterpiifinpwhethertie exterablibévicelahdthe transmission

path are compatible;with-the-secanrd operating mode; and an operation controlling step of
controlling the operation of the digital signal transmitting step, based 20 on the determination

performed in the operating mode determining step. 19. A receiving device comprising: a digital signal
receiving unit configured ta@25 recenmnatdigital signatérom amrextesnabdevicewia,a transmission path
with a differential signal, and have a first operating mode involving a first number of channels for the
differential signal and a second operating mode involving a second number of channels for the 30
differential signal, the secdmtEndmsermséinglarger tsirithe st hirnbef, SE310249W000

transmission path compatible with the second operating
mode 1s a function to report to the external device that
the transmission path is compatible with the second
10  operating mode,
the external device has a function to add the
information reported from the transmission path to
capability information thereof, and
the operating mode determining unit determines
15  whether the transmission path is compatible with the
second operating mode, based on the capability
information read from the external device via the

transmission path.

20 9. The transmitting device according te claim 7,
wherein
the information providing function of the
transmission path compatible with the second operating
mode 1s a function to rewrite information indicating
25 whether the transmission path is compatible with the
second operating mode, to indicate compatibility with the
second operating mode, the information being contained in
capability information read from the external device, and
the operating mode determining unit determines
30 whether the transmission path is compatible with the

second operating mode, based on the capability
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an information receiving unit configured to receive, from the external device, operating mode
information indicating which one of the first operating mode and the second operating mode is to be
selected; and an operation control unit configured to control the operation of the digital signal
receiving unit, based on the operating mode information received by the infggp%igggrﬁ&g&ving unit. 10
20.A receiving method comprising: a digital signal receiving step of receiving a digital signal from an
external device via a transmission path with a differential signal in a first operating mode involving a
first number of channels for the differential 15 signal or in a second operating mode involving a second
number of channels.forctiieadiffere migaldsignatl; thessecorxd naerdeiagJiasgehthan the first number;
an information recejving step Q{(ggcgg_@g‘, from the external device, operating mode information 20
indicating which one of the first operating mode and the second operating mode is to be selected; and
an operation controlling step of controlling the operation in the digital signal receiving step, based on
the operating modeiinformatienrecaived:inithe 2&-nfarmation-meeaiving step:irlzA
transmitting/recgiviri};%l s¥stem formed by connecting a transmitting device and a receiving device via a

transmission path, ﬁeeﬁ%nsmitting device comprising: a digital signal transmitting unit configured to
the information providing function of the

transmission path compatible with the second operating
mode is a function Lo provide information indicating that
the transmissicn path is compatible with the second
10 operating mode through near field communication, and
the operating mode determining unit determines
whether the transmisgsion path is compatible with the
second operating mode, based on whether the information
indicating that the transmissicn path is compatible with
15 the second operating mode is provided from the

transmissicon path through the near field communication.

i1. The transmitting device according to claim 1,
wherein the operating wmode determining unit transmits a

20 differential signal for a predetermined digital signal to
the extermnal device by using a pair of signal lines in
the transmission path, and performs the determination
based on a signal sent from the external device, the pair
of signal lines not forming a differential signal

25 transmission path in the first operating mode, the pair
of signal lines forming a differential signal

transmission path in the second operating mode.
12. The transmitting device according to claim 11,

30 wherein the signal sent from the external device is a

signal indicating whether a received digital signal
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SP310249W000 transmit a digital signal to the receiving device via the transmission path with a
differential signal, and have a first operating mode involving a first number of channels for the
differential signal and a second operating mode 5 involving a second number of channels for the
differential signal, the second number being larger than the first number;  ..an operating mode
determining unit configured to determine whether the receiving device and the 10 transmission path
are compatible with the second operating mode; a transmitting operation control unit configured to
control the operation of the digital signal transmitting unit, based on the determination performed by
the 15 operating matde determifing: urlit: apd=an isformeatibritrafsmittingaunit cordigured to transmit

operating mode infoggggt{%@bg}ut the dé%%@ﬁi%}%@@@é@“%‘%g@%%he receiving device via the

transmission path, 20the receiving device comprising: a digital signal receiving unit configured to
receive the digital signal from the transmitting device via the transmission path with the differential
signal, and have the first opeeating. made invojving.the-fiest 25-aumbper-ofchannels for the differential
signal and the %ecomg}qet%%%rgt@gemode ini/oéving th se %nd nuEnber cif ?mnnels.for the differential

. . . . 5101 =] Cnl . e e erna Svice 185 .
S|gnal; an information receiving unit goﬁ;flgurela to receive the operating nmode m?ormatlon from the

transmitting 30 devicecrathé thansrmission path; ahdained from the predetermined

differential signal received by the external device.

14. The transmitting device according to claim 1,

10 further comprising:

an information transmitting unit configured to

transmit the result of the determination performed by the
operating mode determining unit to the external device
via the transmission path.

15
15. The transmitting device according to claim 2,
wherein a shape of the receptacle matches a shape of the
plug of the cable compatible with the second operating
mode, and includes a shape of the plug of the cakle

20 compatible with the first operating mode.

16. The transmitting device according to claim 1,
further comprising:
a display control unit configured to control
25 display on a display unit for providing control

information about the cperation control unit to a user.

17. The transmitting device according to claim 16,
wherein, when the operating wode determining unit
30 determines that the external device and the transmission

path are compatible with the second cperating mode, the
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a receiving operation control unit configured to 3P310249WO000 control the operation of the digital
signal receiving unit, based on the operating mode information received by the information receiving
unit. 5 22.A cable that transmits a digital signal from a transmitting device to a receiving device with a
differential signal having a predetermined number of channels, the cable cogprising. a,information
providing function unit configured 10 to provide information indicating signal transmission capability of
the cable to one of the transmitting device and the receiving device. 23. The cable according to claim
22, wherein the 15 information providing function unit provides the information indicating the signal
transmission capabilityofdhie cabletd omelof the fegriving dévice and theransrmittisg device via the

cable, in response tg.a lequest rom the gne.githg tecelving device,and, the 20, fransmiling device.

24. The cable according to claim 22, wherein the information providing function unit rewrites part of
capability informaticit FE58 REHEEr ARENTRIAG EViRe ™SS Fror? tE Y8EEIVIG defideia the cable. 25.
The cable according te claime2; siheretiddae iaformationprnddingsiunction wait provides the

information indicating the signal transmission capabhility 30 of the cable to one of the transmitting
device and the %ece%%g%&gg/igg%hﬁégﬁ%e%¥ fé%) %:%tr%/rl}l%niiléla]ﬁ:dn.

18. A transmitting method comprising:
a digital signal transmitting step of transmitting
a digital signal to an external device via a trangmission

10 path with a differential signal in a first operating mode
involving a first number of channels for the differential
signal or in a second cperating mode invelving a second
number of chamnnels for the differential signal, the
second number being larger than the first number;

15 an cperating mode determining step of determining
whether the external device and the transmigsion path are
compatible with the second operating mode; and

an operation contreolling step of controlling the
cperation of the digital signal Cransmitting step, based

20 on the determination performed in the coperating mode

determining stép.

1g. A receiving device comprising:
a digital signal receiving unit configured to

25 receive a digital signal from an external device via a
transmission path with a differential signal, and have a
first operating mode involving a first number of channels
for the differential signal and a seccond coperating mode
involving a second number of channels for the

20 differential signal, the second number being larger than

the first number;
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an information receiving unit configured to receive,
from the external device, operating mode information
indicating which one of the first operating wmode and the
seccend operating mode 1s to be selected; and

an operation control unit configured to control the
operation of the digital signal veceiving unit, based on
the operating mode information received by the

information receiving unit.

20. A receiving method compriging:

a digital signal receiving step of receiving a
digital signal from an external device via a transmission
path with a differential signal in a first operating mode
involving a first number of channels for the differential
signal or in a second coperating mode involving a second
number of channels for the differential gignal, the
second number being larger than the first number;

an information receiving step of receiving, from
the external device, operating mode information
indicating which one of the first operating mode and the
gecond cperating mode is te be selected; and

an operation controlling step of controlling the
operaticn in the digital signal receiving step, based on
the operating mode information received in the

information receiving step.

21. A transmitting/receiving system formed by
connecting a transmitting device and a receiving device
via a transmission path,

the transmitting device comprising:

a digital signal tramsmitting unit configured to

54



10

15

20

25

30

S5P310249WC00

transmit a digital signal to the receiving device via the
transmission path with a differential signal, and have a
first coperating mode invelving a first number of channels
for the differential signal and a second operating mode
involving a second number of channels for the
differential signal, the second number being larger than
the first number;

an cperating mode determining unit configured to
determine whether the receiving device and the
transmission path are compatible with the second
operating mode;

a transmitting operation control unit configured to
control the operation of the digital signal transmitting
unit, based on the determination performed by the
cperating mode determining unit; and

an information transmitting unit configured to
transmit operating mode information about the digital
signal transmitting unit to the receiving device via the
transmigsion path,

the receiving device comprising:

a digital signal receiving unit configured to
receive the digital signal from the transmitting device
via the transmission path with the differential signal,
and have the first operating mode involving the first
number of channeis for the differential gignal and the
second operating mode involving the second number of
channels for the differential signal;

an information receiving unit configured to receive
the operating mode information from the transmitting
device via the transmissicn path; and

a receiving operation control unit configured to
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controel the operation of the digital signal receiving
unit, based on the cperating mede information received by

the information receiving unit.

22. A cable that transmits a digital signal frém a
transmitting device to a receiving device with a
differential signal having z predetermined number of
chanmels, the cable comprising:

an information providing functicn unit confiqured
to provide information indicating signal transmission
capability of the cable to one of the transmitting device

and the receiving device.

23, The cable according to claim 22, wherein the
information providing function unit provides the
information indicating the signal transmission capability
cf the cable to one cf the receiving device and the
transmitting device via the cable, in response to a
request from the one of the receiving device and the

transmitting device.

24 . The cable according to claim 22, wherein the
information providing function unit rewrites part of
capapbllity information read by the transmitting device

from the recelving device via the cable.

25, The cable according to c¢laim 22, wherein the
information providing function unit provides the
information indicating the signal transmisgsion capability
of the cable to one of the transmitting device and the

receiving device through near field communication.
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