;e3e&" 6T&RW *159159* Audio data transm ssion system between a master
nndule and sl ave nodul es by neans of a digital communication network
Background of the invention s The invention relates to a sy r|S|ng
a digital comunication network for data transm ssion, conpr wgwﬂ
type data, between a master nodule and alplurality of slave
~ nodul e conprising at | east one network term nal to connect the *159159%
conmuni cation network to the nodule, at |east one to network term nal of a
sl ave rr]pdulhAubl% rdatactraasheidsion aymérmbbtWeenﬁ awahasferam%de andusiavby
means of t c icati et Wor of .t he e docunent
Vo A 0. 065, BFEIFS ByBraRE ot H At sihihBfatist @Ml enabl g di gi tal
audi o data to be transmtted between a plurality of audio devices via a
digital NEH Q%dr&f‘of‘ dBerftlont00 Megabits/s. This docunment concerns

nore partic system corrprl sing at |east one nusical instrunent and
vari ous %l ectronl c conponents designed for checking and reproducing the 20

sounds geneTﬁé%éMohWe!Sate@% SRAEm dShpRNAGRI SighESoRhARAEARIH Hambdrke
The system es bed in this docunent d es notdgg ahl)ol e an exi st| ngﬁ tﬁlél

what ever @n“faé@mﬁ%'ont BOB‘é’”ég@daU ip tyRe dala, Peiwaessa dRaFe CBAME.! | on
of the di ffam@etplatalﬁtpoﬂelaveeﬁodm@s eanmmtjuteecmm prisingaddedstosne petworkf the

sevtes 1o B LRSS ARATUPL SRR BB BT el

st andar o swieiwrarkdeuminas ohatslamrme@lag)emg: hoanedtatidofacetwdthketesyinal mf
o, | ancREFRIRRICHP Meart the BUiEib A ndifRpNT Ceo. Audi 0

conmuni cati on Sys 0 exlst usin ernet type conmunicati on 30
networ k between a master nodul e and star-connected sl ave nodul es. Data
transm ssi ogtdte dtehe@rfred i n i sochronous manner, which is not suitable for
all applications in particular in the case mhere perfect synchroni smwould
be i ndi spensabl e. For exanple, such a systemcan be used in a stadiumor in

a hotel g0 Thertﬁcmdm@udv\cochat)aoaaqs‘fwcmb@luee@eakeuaud OCﬁin@@nlbatlbWCByiltérﬁer ent
very proci s REnARHS R Al BB GaROBMGY, belioehd BRI o8 it o

t he i nventidevicas via adrgltaveommlamdatmrdaewctrk ahdeDddegabit/st Enisrdricument
presenting 6 eFRORId8 arr"l%.llé’fflycé ngu%n?}ééﬁ@?émg%{%ié oﬁ%%ﬁ%@ld&l’ﬁ%str‘d?néqt

particul ar enabl e an e st nicatl e used, what
its architedfdvarioysetachesia @oraaptaentﬁ dasignest foy C@?ﬁ@ﬁgcﬁf&@mﬁﬁﬁ@ﬂgﬁm h a

very | oyt rs’%cswrmss bridtateRf W‘ﬂ')ﬁs m?émﬁﬁ&htngortéyaxnh@elwwaﬂbrdaudaanﬁ (hbbe¢he| S
achi eved by t o ter ? nodul e CO%I‘I ses a, SR’”C r ?I’ll %(at ion
clock and s gea%@gecﬁ A és ﬁﬁm% es not enable an existing networ
whatever its architecture, to be used. It in fact implies chain connection of the
different audio devices that constitute it. In addition, each of the devices has to
comprise a specific communication interface with the network which prevents
25 the use of an existing network comprising for example standard switching units
not comprising such an interface. The system described is moreover costly and

requires large resources.

Audio communication systems also exist using an Ethernet type communication

30 network between a master module and star-connected slave modules. Data
transmission is performed in isochronous manner, which is not suitable for all
applications in particular in the case where perfect synchronism would be
indispensable. For example, such a system can be used in a stadium or in a
hotel to transmit audio data to two loudspeakers located in two different rooms.

35 It does not on the other hand enable live retransmission with very precise
synchronization.
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synchroni zation information on its network term nal, each slave nodul e
conprising clock reconstitution nmeans, fromthe synchronization information
of the data frames received on its network term nal, and recognition neans,
synchroni zed by the associated clock reconstitution neans, to recognize the
~s data intended for said slave nodule s» as to ensure synchronous

~transm ssion of the data within the system According to a devel opnent of

the invention, a data frame conprises at | east one packet, each packet
conpri si ng @bjeaddthaiihventiorscri ptor of the type and 2o nunber of data
contained in the packet, a nodule conprising neans for determ ning, from
the descriptor, whether a part of the packet is intended for it. According
to a pref erTlelobjesddf theninyeaticn &Hvieo anhieNeat avpid data tnaessission $yséemtriatg
data to be 1 fite ; t [ e ] r a 2S
packet . A dasoTag e ShaHEbrhgs OF KR S cfeter SN SRS Bt B e
conpr i sisng RRYdALlar @Naklspanisdstingecepmuairationt Retwerls o ibgpusedrwhateyat fot of

the slave n@@dltectufsaertthritinit ead i géﬁeét@aéyﬁm@ﬁoadﬂmdnh\é@rwnrpa,vetriﬂ%w
comuni cation nodul e 30 conprises chai n-connected and/ or star-connected

modul es. Brii¥ISTHSSIORIB®NGY of the drawings O her advantages and feat ures
W Il becone nore clearly apparent fromthe 3s follow ng description of

ticul ' t ' .00, :.di .Gt I
oni y and r ATRSOEER e weP el BN RRysHATFvEE oV el RRL I hy TRRRTE,
to 3 illoustmatieletdoneerisasra aymchrofizetion clpek andeaupplies dates framesceomplisiog t o
(he i O Ei . Ol _ . : ¢
Lre ) nventi Genfasitafol AtbimaRosall Yl HoHibrielsmReRachbRLL ke piRfliae!
6 respect i V@NPIiFING SIqck: recPRstitptien geaans, gr@rmraméyr,whrﬁntzaéomcbrnf@rr@atl@n of
functional thleogktadfragiedredbiPad tdre itk afet@PRAEFRMal Ohnd IERSYAtIdHP B dhs,

St or nat | veIRRBG RRR DVonea Sasie st o e G means. 19 gurenze Mgure 8
i1 ustrat esddthéntgaded dbr saidwstaves modlleasd aarte.ensugaisgnéhroapus sramismission
greater dEt(Ff:tthagﬁ@Ltﬁ'i%ﬁtkéisgﬁfg the frame header according to figure 8.

Figure 10 i AP detail the structure of a frane packet
according is to figure 8. Figure 11 illustrates in greater detail the

t t t : : _ ; 12
11 st rat oo S0 B EF) MBOERDARn ARG Rterfloly SUA g et aflcdtte
reconst i t utQrshPachkat, e2eh packsti gMrising aaades withra dgsedptesef the type and

20 number of data contained in the packet, a module comprising means for
determining, from the descriptor, whether a part of the packet is intended for it.

According to a preferred embodiment, a slave module comprises means for
inserting data to be retransmitted over the network in a predetermined part of a

25  packet. A data frame can comprise command data intended for a slave module
comprising means for applying the command data to an input or an output of
the slave module.

According to another feature of the invention, the communication module
30  comprises chain-connected and/or star-connected modules.

Brief description of the drawings

Other advantages and features will become more clearly apparent from the

35 following description of particular embodiments of the invention, given as non-
restrictive examples only and represented in the accompanying drawings, in
which:



What ever its particular configuration, a systemaccording to the invention
as_represented in figures 1 to 3, conprises a single master nodule 1 and a
2s plurality of slave nodules 2. In figure 1, the nodul es are connected so
as to forman open chain. The master nodule 1 conprises a port constituting
a.first network term nal Bl connected by3neans of a two-way communi cation
~network preferably of the Ethernet type to a 30 port constituting a second
network terminal B2 of a first slave nobdule 2a. The latter conprises

anot her port constituting a first network termnal Bl connected to the
second net ] f : I Gul ar
cmbodi ment | pETHire S uETel g FABREITRESE oA stk aRur

seri es, thetlfaingentist.work termnal Bl of one of the slave nodul es being ~s

connected tg; sg&@;,q% ! i i .afThe
first net \/\/o’ra[{Qt‘JtPgr4 m nal .tlﬂ,"atlbly‘.?liilﬁséfq?%{tb Srg(géaﬁ%rggpglrg%’ft}%ﬁigkﬁgﬁﬁgglt%eo to
t he communi 8SYFEM AEEQENE tRHigwsas 1ttAe. second terminal B2 of the first slave
fhmodulte ZaH%Jrié@s ml ' m?wecﬁm ﬂl%ﬁﬁbté(wc\i h:itﬁefdenénedtﬁmamék, ihq?mmeoFét ﬁf

e nmaster e d. In figure no S _ar.e.star-gconnect.ed,. e
second net whrEpgatintl diag?h’ aariidial Bobofindtt e B M55 Mniue el S ans
of the conmand ohtistaveneiodalek(figare B first network terminal Bl of the master
nodule 1. |g; i Cal Jd i iHd i.0.flqur iy ave
nodul es ar eémiégg@[]%{ﬁ%fésfé m%%g? @ﬁ%‘s@ %géé'ecoﬁ§#%g§%}?kﬁgg?% %%qoza?égstéf a
first gioupfigfrethree sl ave nodul es 2f, 2g and 2h are respectively connected

to th i | bicht it 3a. Thi it
0 three ing ‘Uré"sarl'l%égfarrtné%n gfé i%r}iée’raf%tnzctéw SfAMragetini t 3a IS uni

conpri ses a_comon e connect eg'to each of its individual
terninal s ahigure Pdeprsepbninugreataridataihtbewrueturerfithe fiame headekrraerdiegni nal
of the mast & g e 1. The second network term nals of a second group of
sl ave nmodul es 2i,. .21, and 2k are connected respectively to three individual
term nal s OF 'gé’rg\ﬂjotrhﬂﬁféeﬁﬁ?tgr%t,er E’E?adlolﬁﬁrﬁtg‘l LéfeaOfc% epéplrﬁ?%%qcoé‘alﬂﬂect ed
to a fouwsthta figirei®@dual term nal of the switching unit 3a. None of the first

k ' .Sl d h
Communi cat 1 biShe: prReAeS o e aer et g BB & prft faader o
figure 3 ispaghad aceamslingtafiguregc Gonpri ses both chai n-connect ed nodul es and

star- CO””eCF@éa‘t)ﬁé'é'iﬁéstrJﬂé% Bhrélﬁer'h%fti?@rgmb%@é‘ﬁﬂ 0Bl %fl%\g@%ﬁgélteebld&d“' €

i's connected ‘he common termnal of a swtching uni T latter
conpri ses fRAONSHYHIONWMEI terninal s respectively connected to the second
networ kg ermnal s of three slave nodules 21, 2mand 2n, and to the comon
term nal of _a svuichior}g?unjt 3d. Th% slave 2s nodule 21 is connected in

series wit hDERETBHABOIRAVCUY RIPBOAIYEAIR}y 2p. The switching unit 3d

conprises three individual term nals respectively connected to the second

network ter{j - i : le 2s
'S Star - contuerelr ' R &HRGIPaRiER. Shpt aG%0aT 10 By INRIROORY,

swi t chi ng uFﬁer?S%Dte’ﬂh@ figutas 1ctongr i0§§mr§e§omngl9em3hgn n_tQﬂ_#H%c‘t @@dt@_ ~0
the firsi tgpmiiabs Bhveimédgespbave nodule 2s and three individual termnals

respectively connected to the second term nals B2 of the slave nodul es 2t,
2u and 2v. The first termnals Bl of the slave nodules 2m 2n, 2p) 2q) 2r,

2t, 2u and Rvfigure MNate Artiess &@ ¢onridttedc oy o (¥ an opehvehiakn. TR haster
swi tching umoquS 3.are srtsandar dr i terrta r%)nvr-];nt,(l oegal I% used Ir#h known ng%works,

for exanpl el uﬁ hEPHM! Fﬁﬁep?lélc%? dting g lﬁ%r’? il Eeé?m?:% LEPiAzRed by

means of a two-way communication network preferably of the Ethernet type to a

30  port constituting a second network terminal B2 of a first slave module 2a. The

latter comprises another port constituting a first network terminal B1 connected

to the second network terminal B2 of a second slave module 2b. In the

particular embodiment of figure 1, five slave modules 2a to 2e are connected in

series, the first network terminal B1 of one of the slave modules being

35 connected to the second network terminal B2 of the next slave module. The first

network terminal B1 of the last slave module 2e is not connected to the

communication network whereas the second terminal B2 of the first slave



5 The three variants described above are only exanpl es of enbodinents, the
scope of the invention extending to any type of architecture connecting a
master nodule 1 with slave nodul es 2 by neans of a conmunication network. s
In the enbodi nents of figures 1 to 3, each slave nodule 2 conprises an
anal og audi o output term nal Ba connected to the input of a | oudspeaker 4.
_In addition, certain nodules (1 and 2b in figure 1, 2k in figure 2 and 2v
in figure 3) conprise an anal og or digital audio input term nal connected
to the out produle 2anbk ¢hel €halmisAcshreteduduthe #st nepredetdratnaicBenstt theal |y
~in figure 4 c%%prié&%_@ processing circuit 5, for exanple

nicroprocesggﬁ- connected by two-way links to the first and second
network termnals Bl and B2 to enabl e connection thereof to the
cormun: call MaRGs the HRUROGRS SRR A e ARCRNRT Wrnipdis?,
digital -to- ana conver audi o out
t he noduf e. BRt ofc slave mobéem@ca@coena@ean@y @ge@mpéthamﬁmwmmawn vi a

an anal 0g-t eﬁw&ktt@hhecﬂn;\f%fn%n&te%m@ﬁeﬁeﬁ%%@stefmaau%ﬁ ﬁnetﬂel ricparesent

in greater detai] the functions respective erforme ocessi ng
circuit of 3%@%%&@@@8% 'w%t fe Shy 6%@ gsMogues @u%/té%;peg a0 v e
nmodul e 2. Uss. IMRisé egecopdiu hetlorkf tegigals) B2t dfe astigtagreupoot ngrder siave
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gr eat er det ard connedénttetrizochmenmnicadipnestmorkd in figure 5, the naster
nodul e 1 al so conprises ~s a conmands processi ng nodul e 33 connect ed

bet ween the_frame deconposition unit 9 and the audio interfaces 10 and 11.
The master mbawanfiguratipn i thewrysteiplijusiortrena figure 3ds rmasppraMMeEX @ndi npl e
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t he networ k.
respectively connected to the second terminals B2 of the slave modules 21, 2u

and 2v. The first terminals B1 of the slave modules 2m, 2n, 2p, 2q, 2r, 2, 2u
and 2v are not connected to the communication network.

35 The switching units 3 are standard items conventionally used in known
networks, for example in Ethernet type networks, to perform star connections.



To enabl e chain connection of the nodules, in an alternative enbodi nent ao
partially represented in figure 7) a slave nodule 2 conprises two network
termnals Bl and B2. The first and second physical layers 7 and 14 are then
associated to the second network termnal B2. Third and fourth physical

| ayers 17 and 18 associated to the firstSnetwork terminal Bl are then

_ respectively connected to the first and second physical layers. In this
way, a frame comng 2s fromthe second network term nal B2 can be
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termnal Ba is not represented in figures 5 to 7, such a termnal is
preferably provided in each nodule, the digital -to ?nal 0g converter bei ng
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source addr e@gﬂﬁ‘ltoﬁatg (ﬂgﬁad%%mghaﬁgmo{f‘n%f@%gﬂegh fromthe nodul e
corresponding to the source address to is the nodul e corresponding to the

destinati 0”F|@ﬂﬁése§%ndTé‘?er{frbééWﬁn‘@?éé#e?@g’fﬁllyth@‘fﬁﬁcﬂd?% rfersgggtl\fé?y Horme

corrpatl bl e wt an Et her ge network so as enab connection of the
modul es by BhiherRHocesRipg SXCEit géArBastaemagile TaRE BYBdrOseSIIRABIGUIEAbRNel S

dependszon §lhge rmﬁtsdmw 2A taasﬁamn%odﬂm@ 1Uﬁi@u@é 53, ﬁﬁengibﬁa@c%rﬁrn o &
conbi ned wit

t f I bl f
ol T o on rshabekdeting, B fielbPRed Hia & trsCbRECaldaket /s i@rip?{f??éﬂem °
net wor k i nt@etdenbmuni‘h@rthbd)suaplmseatmrepnaheasjglsala\ie a2samedigenZpasitidrounia

group of sl é“’?hé”?é‘t’t'éreé céﬂné&éd Ya ah%téb?\f’\ﬁd%‘)ﬁ‘\%ﬁa?%ed'@ "8 d c{ﬁ?élee{u&uéﬁ‘o

cases, the nmster
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different units of the module can be constituted in any known manner and will

not be described in greater detail.

In the embodiment represented in figure 5, the master module 1 also comprises
35 a commands processing module 33 connected between the frame
decomposition unit 9 and the audio interfaces 10 and 11. The master module 1



8 conpatible with Ethernet specifications, for exanple by a cyclic
redundancy check. Each nodule is associated to a single address and, as
represented in figure 9, s the header 20 of each frame conprises a preanble
23, a destination address 24 and a source address 25. It also conprises a
specific type 26 specific to the applicathion. The specific type preferably
. uses predetermned fields of a standard Ethernet type header, such as the
Length or Type Field (LTF), the Sub Type Field (STF) and the Protocol
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15, the nu e frane and the nunber of bytes of the
frame. The number of packets 21 is preferably conprised between 1 and 32,
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the first network terminal B1 via the physical layers 7 and 17. Likewise, a frame
coming from the first network terminal B1 can be transmitted without
modification to the second network terminal B2 via the physical layers 18 and
14,
30
Although the analog audio terminal Ba is not represented in figures 5 to 7, such
a terminal is preferably provided in each module, the digital-to-analog converter
6 being connected to the output of the output digital audio interface 10. An
analog audio terminal can be connected via an analog-to-digital converter to the
35 input of the input digital audio interface 11. The digital audio terminals B3 and
B4, not represented in figure 4, are also preferably provided in each module.
The input digital audio terminal B4 in particular supplies to a module digital



|0 31.in particular specifies the order of the words in the bundles (first
word of the bundle first or last word of the bundle first), the size of the
words (at | east one byte), the order of the bits in the word, the nunber of
bundl es and the nunber of words per bundle. As a non-restrictive exanple,
an audi o data packet can conprise 3 bundles of 2 words each, with 24 bits
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modi fi cat i ofne modulietcormspandings todhé destimationl addkess.ave nodul e situated at
the end of a branch of the network, i.e. the termnal B 1 whereof is not

connected to the s network, can be Eﬁe programmed either not to retransmt
a franme recéhgdrames jusedneemphkwitarthefsamaZoonat compadidds st andEthetnainsmi t
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The sl awe npged-Badd. of figure 2 can be pre-programmed in three dlfferent
nmodes. In a first node, it does not retransmt the franes it receives. In a
second node, it retransmts the franes received to the master nodule 1.
However, i fThéiusesefcasingtedeaster nsmillé comddihed Iv\étt‘eamesttvarteopecaﬂr@siniﬁullt he
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oot s BieL b cBAeS Feoaes HoRIS A High o ate Ao s Heatfng
themon to iuticaet atidressnmdallbpoddtast bedfgssnestramsreindieth simultdreeciisivip aodul e
fo the s avd Ba G houl e o EspRaN Bl B 8 sl Bt cve. mocul e 2g.
to the switching unit 3a, to the slave nodule 2h, to the switching unit 3a,
Eg Eﬂg ?ﬁ"" t?’ﬂerg%n‘é'?élt stﬁl?ctuté)ot RerShavis iMdit8d 7h flgttf?eté“ﬁt Frdtt OthPlfediht 3b,
header 20, otJ Ethernet type in the embodiment represented. The header 20 is
followed by a frame descriptor 32 that supplies a sub-type, a version number,
the number of packets, the packet length, information on the master module
frequency and a frame incremental number. The frame descriptor 32 is followed
35 by at least one packet 21 (packet 1, packet 2, etc...) and the frame ends with a
frame check sequence 22. This check can be performed by any known means



?s switching unit 3b and to the slave nodule 2k. The latter can then submt
themto the master nodule 1 via the swtching units 3b then 3a. The
switching units then have to be programmed accordingly. The switching unit
3c (figure 3), for exanple, recognizes the destination addresses in the 30
frames it receives fromthe naster nodul € 1. |If the destination address
.corresponds to the address of one of the slave nodules 21, 20 or 2 p, it
transmts the frane to the slave nodule 21. If on the other hand the
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'2s, 2t, 2U QRed V., It transmits the frame to the switching unit 3d which
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As represented in figure 10, each packet 21 comprises a packet header
containing the description of the packet involved, and a set of bundles 28
25 (bundle 1, bundle 2, etc...) containing the data to be transmitted.

The packet header 27 identifies the packet involved and describes the number
and type of items of information contained in the packet. It provides a
description of the data contained in the packet, of its characteristics and its
30 location in the packet. It comprises (figure 11) in particular a field 29, for
example on 2 bits, defining the type of data contained in the packet. Each
packet is in fact preferably dedicated to a data type: command data, audio data,
video data, digital data of any kind. In a particular embodiment, each frame
comprises two packets, one containing command data and the other containing
35 audio data. Such command data can for example concern the amplitude of
emission of sounds by a loudspeaker 4 connected to the slave module 2 for



The c] ock ;reconstitution unit 16 (figure 6) can be constituted by any
suitable circuit. It conventionally conprises a Phase Lock Loop (PLL)
designed to | oop 12 lock the output frequency Fout of the unit to the

i nput frequency Fin of the synchronization pips comng fromthe data franes
applied to the associated start of frame9detection unit 8. However, with
.conventional |oop-lock regulation circuits, the fitter that nmay be present
in the frequency signals applied to the s phase |lock loop input is found in
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A slave module can not only use data contained in a frame that it receives but
can also insert data in a frame that it has received and that it retransmits over
the network either to another slave module or to the master module. This is
notably the case of a slave module comprising an input connected to a mike 19
30  (slave modules 2b of figure 1, 2k of figure 2 and 2v of figure 3). The register of
the slave module associated to this input specifies in which bundle this data has
to be inserted. In the case where a slave module 2 adds data in a frame, it
modifies the check sequence 22 of the frame accordingly. If the modified frame
is intended for the master module 1, it also modifies the source address
35 (normally formed by the address of the master module) to replace it by its own
address.



s slave nodul es (2), each nodul e conprising at | east one network term nal
(B,. Bl, B2) to connect the comrunication network to the nodule, at | east
one network term nal of a slave nodule (2) being connected to a network
term nal of another nodule (1, 2) by neans of the conmunication network,
system characterized in that the naster Ybdul e (1) conprises a
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15 14. The system according to any one of clains 1 to 13, characterized in
that the communication network is a two-way network. s 15. The system
according to any one of claims 1 to 14, characterized in that a nodule
conprises a digital audio input (B4), said nodul e conprising neans for
transmtting digital audio data recelved]on its audio input to its network
termnal at predeterm ned data frane locations. |0 16. The system according
to any one of clalns 1 to 15, characterized in that a nodule conprises a

digital aud2p (va pbe glasy, medulgsnaeans ebrphh&s ishay emseatiile o2p SR iumideat i on
and recogni bfd@j?aﬁﬁfméd‘ﬁa QéﬁcﬁtHenr‘r@rH@ﬂ’o fr s|8pé thifiPYin.i n the data frames

recei ved on network termnal of the nodule, and neans for transmtting
said data on |ts digital audio output. 15 17. The system according to any

one of clai i thetfearh@s, O\hmrméﬁresymomﬂanmtpu sdrev@em@atd® by Xhecoriidrses

a0 2ne! o9 e Pl SR HRAIF ﬁ?a%%a?h&ﬁgé%% P§@%”ﬁ%°°?fm?ﬁ°”¥aﬁr%%b3§ 2o
a | oudspeakposgidly insemeclataedt & predaiemmiabddocalidinoofdbe dramé Bat théy chs isnave

nodul e. 19. . ng to any one of clains 1 to 18,
characteri ze n@éﬁat rHaé%ga F:;{%frama conprises video type data. 25 20. The

system according to any one of clains 1 to 19, characterized in that the

sl ave nmodul ghglpatofiesoastd-whi %nﬁFﬁ@ﬁn&aﬁWéhﬁ@rW@feré@lp df‘tﬂb”Etﬁefr‘ﬂet
fitter corrprlsm arecursw |ta fjlter arran ine from phase

| ock | odb.  G4PRK AP %&lb phas\@yirauenNcy ek }Q%PVAQ A(%”Ae sa 9d

r] >0 Y} xsni ﬂe&ﬂx@r&d@@b@ﬁ]/@mloml @]sed]cmh@a&m@}mlmﬂv@ad ¢.a] sakei] a3]1ecH£a] ca]
gg]gga] ca] CT%Rﬁ]zC%]BCﬂLﬁ%]oCr 4 so#ﬁrqa e 5'11: ré'gc‘qrﬂencgl(corrésbond|ng ?&/4b5677
<+<A>} xs ni ds@mﬂxl@p]a:@]f dhpsa]fcea@umiou@ clem] tra$ oHseq] sjecal] dajac spoailes]ara) cal ¢
I%}:Igﬂ ff]i] &\zﬁ %ﬁ%?&@%&é cai caﬁncsa SS on caa c%] %E%lt]aca] ca
] ca] ca] ¢a] carRiachpt 4PKaiz & &%F](Ha]cd@qitupaam ine 4 same sCaﬁ:apa@l edrehez[ [\ :
117" _abc=dggegehj k#l sl | n| oool st uvw} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ‘ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal wxyz<
{1}

E_n| oool st uvmémmldmdamélea]m]e@h@qheawaﬂa:ta];crﬁitcaaba@%mhp@] ofafheadata] cal ¢

g] gﬂ C;‘Ligl/é %}o?‘lwca% a ) Ca lgc?r] %pl@a] C i7)clgek can be used when

6 S#&10YRP& (ranm&g(aud?ofd@tzaiam@dwﬁKM JKBF with one or zero samples per
109 ()-!D p#I0%& ()- ! @ y#10%& ()- ! Dy#10%& ()-° Ny#10%& ()-°
JKLMNPh~_@ ,, 0% & ()-9,s10% & ()- 10 10

For certain applications, it is possible to limit data transmission to one-way
transmission between the master module and slave modules. This enables the

25  protocol to be simplified and consequently enables the cost of the modules to
be reduced.

To limit the cost, it is possible, in certain applications, to replace the dynamic
frames, whose length and content are not fixed, by frames of preset length and
30  content.

Although the invention has been described for audio data transmission, it also
applies to the case where the data frames comprise data of any type, for
example video data.

35
The clock reconstitution unit 16 (figure 6) can be constituted by any suitable
circuit. It conventionally comprises a Phase Lock Loop (PLL) designed to loop-
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at least reduced. The phase lock loop 35 comprises, conventionally, a phase
comparison circuit 36 in series with a low-pass filter 37 and a voltage-controlled
oscillator (VCO) 38. The phase comparison circuit 36 comprises a first input
connected to the output of the jitter digital filter 34 and a second input
15 connected to the output of the oscillator 38 by means of a divider 39. It thus

receives the signals F'in and Fout/N on input, N being a presst integer.

The communication network can also be formed by a serial link or by a carrier
current network. In the latter case, the configuration of the system may be

20  different from those represented in figures 1 to 3. The first network terminal B1
of the master module 1 can in fact be connected via the carrier current network
to the second network terminals B2 of all the slave modules 2: the terminal B1
of the master module 1 is connected to the terminal B2 of a slave module itself
connected to the terminal B2 of another slave module in turn connected to the

25 terminal B2 of the next slave module, etc... In an alternative embodiment the
master module 1 comprises a second network terminal B2 connected to all the
first network terminals B1 of the slave modules. In this case, the master module
indicates which siave has the right to speak. In another alternative embodiment,
the master and slave modules each only comprise a single terminal B (figures 5

30 and 6), the network terminal of the master module being connected by carrier
current to the network terminals of all the slave modules. Communication then
takes place by time division under the control of the master module which
indicates to each slave module the time interval reserved for it.
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network terminal, each slave module (2) comprising clock reconstitution means

(8, 16), from the synchronization information of the data frames received on its

network terminal, and recognition means, synchronized by the associated clock

reconstitution means, to recognize the data intended for said slave module so
15 as to ensure synchronous transmission of the data within the system.

2. The system according to claim 1, characterized in that a data frame
comprises at least one packet (21), each packet (21) comprising a header (27)
with a descriptor (31) of the type and number of data contained in the packet, a

20  module comprising means for determining, from the descriptor, whether a part
of the packet is intended for it.

3. The system according to claim 2, characterized in that a slave module (2)
comprises means for inserting data to be retransmitted over the network in a
25  predetermined part of a packet.

4. The system according to any one of claims 1 to 3, characterized in that a

data frame comprises command data intended for a slave module (2)

comprising means for applying the command data to an input (B4) or an output
30 (B3, Ba) of the slave module.

5. The system according to any one of claims 1 to 4, characterized in that each
module is associated to a single address and a data frame comprises a
preamble (23), a destination address (24), a source address (25), and the data

35 to be transmitted from the module associated to the source address to the
module associated to the destination address.
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00 g) 7. T%eosc))/ste(r% accor ir?g to( %laim 5, charac er|52ed in that the master module (1)

supplies as destination address a multicast address to transmit data

simultaneously to a predetermined group of slave modules (2).

8. The system according to any one of claims 1 to 7, characterized in that a

10 data frame comprises a header (26) specific to the application comprising a
clock incrementation field incremented each time a frame is transmitted by the
master module.

9. The system according to any one of claims 1 to 8, characterized in that the
15 synchronization clock (15) has a frequency that is not a sub-multiple of the data
sampling frequency.

10. The system according to any one of claims 1 to 9, characterized in that the
communication network comprises chain-connected modules (1, 2a to 2e, 2I,

20 20, 2p), a first network terminal (B1) of at least one of the modules being
connected to a second network terminal of a first slave module comprising a
first network terminal, itself connected to a second network terminal of a slave
module that is connected in series with the first slave module.

25 11. The system according to any one of claims 1 to 10, characterized in that the
communication network comprises star-connected modules (2f to 2k; 2| to 2m;
2t to 2v), a network terminal of at least one of the modules being connected, by
means of a switching unit (3), to a network terminal of at least two slave

modules.

30
12. The system according to any one of claims 1 to 11, characterized in that a
slave module (2) comprises means for transmitting a frame, without any
modification, from one network terminal to another network terminal of said
slave module.

35

13. The system according to any one of claims 1 to 12, characterized in that the
communication network is an Ethernet type network.
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transmitting digital audio data received on its audio input to its network terminal
at predetermined data frame locations.

10 16. The system according to any one of claims 1 to 15, characterized in that a
module comprises a digital audio output (B3), said module comprising means
for synchronization and recognition of the data intended for said output in the
data frames received on a network terminal of the module, and means for
transmitting said data on its digital audio output.

15
17. The system according to any one of claims 1 to 16, characterized in that a
slave module (2) comprises an analog audio output (Ba) connected to a digital-
to-analog converter (6).

20 18. The system according to claim 17, characterized in that it comprises a
loudspeaker (4) connected to the analog audio output (Ba) of the slave module.

19. The system according to any one of claims 1 to 18, characterized in that a
data frame comprises video type data.

25
20. The system according to any one of claims 1 to 19, characterized in that the
slave module clock reconstitution means comprise means for minimizing jitter
comprising a recursive digital filter arranged up-line from a phase lock loop.



