21 February 2006 | Systemfor transmtting audi o data between a master unit
and slave units by neans of a digital communication network Background of
the invention 5 The invention relates to a system conprising a digital
comuni cation network for data transm ssion, conprisiﬁ Fabi Yt dat a,
between a master nodule and a plurality of slave nodul es, each nodul e
conprising at |east one network termnall to connect the comunication
network to the nodule, at |east one io network termnal of a slave nodul e
bei ng-connected to a network term nal of another nodule by neans of the

conmmuni cat$pstent FoPfranshiittivg dudibAdata belwedA ARGHEERhit\ Wrid sV nif.

di scl oses an audi o conmuni cation s%/_st em enabling digital audio data %gybe
transmi t t soepaswfehdigital gemmuynieatigndetwarkyi ces via a digital
comuni cati on network at 100 Megabits/s. This docunent concerns nore

particul ar b;épﬁssgst m cglrrp,ri sing at |east one nusical instrunent and
various el hPEN GIRVENH®S gned for checking and reproduci ng the 20

sounds generated by this instrunment, for exanple when broadcasting |ive.

The tem described i,n this docunent does not enabl e an existing network,
what evor ! T TBE SRR ralRis tba s RO SIRG Sl ansor U EHa o LR TER RS on

OL tge .difdrﬁiaattrMhﬁsdﬁviWﬁptiﬁi@gf&L@cﬂi&tﬁybétcgat'at betweadH ?’rh@é“ter?ﬁﬁbu%f
the devices has to ..conprise a specific co nication interface with the
networ k. whies Sppludaily &1 st arellist reach SR ReMRsting Rt Eamons goToK
exanpl edstmdﬁmaﬂ m/\tbnhemgthmbbmnlmntca@onpmétwm ts:JtH‘e arodulbeat d64st 62@
syste escr.i bed .i.s_noreqQver, cost ngd .requires e resources. . Aydi.o
communtloat TEWah 4P ERETELES o sV es ety BerERRbPRE RS AR BTl oo
net wor k beanetber enatase ey mesdns ef dwdcsmanurdcatithetlivarkave nodul es. Data
transm ssion is perfornmed in isochronous manner, which is not suitable for
all applications in particular in the case where perfect synchroni smwould

be indi spBtatefdherot exanpl e, such a systemcan be used in a stadi um or
in a hotel to transmt audio data to two | oudspeakers |ocated in two

di fferent roons. ,
15 The document WO-A-0,065,571 discloses an audio communication system

enabling digital audio data to be transmitted between a plurality of audio
devices via a digital communication network at 100 Megabits/s. This document
concerns more particularly a system comprising at least one musical instrument
and various electronic components designed for checking and reproducing the

20 sounds generated by this instrument, for example when broadcasting live. The
system described in this document does not enable an existing network,
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 stadiumorin 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.



35 It does not on the other hand enable live retransm ssion with very

preci se synchronization. 2 21 February 2006 Object of the invention The
object of the invention is to achieve an gudio data tr sr_m ssi on t em not
presenting the shortcom ngs of known systems. Such a s?gt &hr%@’tzqs s
particul ar enabl e an exi sting comruni cati on network to be used, whatever
its architecture, to transmt data in perfectly synchronous manner with a
very low trebjestelthe investion According to the invention this object is
achieved by the fact that the master o0 nodule conprises a synchronization

cl ock and supplies data frames, conpri si ng synchr,oni zation information o
"ts networ k T8r mbiegl of dag iMTiion 1 debIEve b ASIOIAA EATS TSR YSto G0t
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within the system Acc réjAé&g to a devel opnent of the invention, a data

n

frame conpri LSSl e packet, each packet conprising a header with
a descriptor of the type and 20 nunber of data contained in the packet, a
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According to a development of the invention, a data frame comprises at least
one packet, each packet comprising a header with a descriptor of 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:



whi ch: 3 21 February 2006 Figures 1 to 3 illustrate three variants of
configuration of a systemaccording to the invention. Figure 4
schematically illustrates a particul ar enbodi mrent of a _slave nodule of 5 a
system according to figures 1 to 3. Figurés 5 and 6 redpd@y@me2Q9q ustrate
in nore detailed manner, in the formof a functional block diagram a
particul ar enbodi nent of a master nodule (figure 5) and of a slave nodul e
(figure 6). Figure 7 illustrates an alternative enbodi nent of a sl ave

modul e aCCOfﬁgafﬁbrstafréo isgini.ét%&regth@ee Ghashne & éddfr@}étﬁir%f é@gfs@?ﬁ%brdm to

structure of a. _ gure 9 represents in greater deta e structure
of the frandh@da@tiofecording to figure 8. Figure 10 illustrates in

greater det @igytg sthentdticaly Alustraté R BELAHAEIEF cATRRTifheRE of A%5Ia% MdtiUE of-
Figure 11 illustrates 1 n greater detail the structure of a packet header of
rdingUipdiattses ft

a packef actHPHALLS P Qote 12 illustrates an alternative
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according t
si ngl e mast endofdukkavé module (figbrepbural ity of slave nodules 2. In figure 1,

conpr 1 ses o e 2GS ke iy B8 PR o o vepodi aEbargRf O ©
means oftoa figorevBy conmuni cati on network preferably of the Ethernet type to

a 30 port c i rjetéjflIh@ﬂa?eéﬁ%%eér?ﬁt)%ﬂ&ufe%m ﬂ.a}.néz of a first slave nodul e

2a. The [|att®er conprises an _constltutlngtafirst network
term nal 13Figwereresents inigreates setaihbemructyier ohthalfrase bpages acerrding ave
modul e 2b. lt@ﬁg[]% gparticular enbodinent of figure 1, five slave nodules 2a

to 2e are cqonnécted.in . . .
Figure 10 illustrates in greater detail the structure of a frame packet according

15 to figure 8.
Figure 11 illustrates in greater detail the structure of a packet header of a
packet according to figure 10.
Figure 12 illustrates an alternative embodiment of a slave module clock
reconstitution unit.

20
Description of particular embodiments

Whatever its particular configuration, a system according to the invention, as
represented in figures 1 to 3, comprises a single master module 1 and a
25 plurality of slave modules 2.

In figure 1, the modules are connected so as to form an open chain. The master
module 1 comprises a port constituting a first network terminal B1 connected 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



series, the first network termnal Bl of one of the slave nodul es being 35

connected to the second network term nal B2 of the next sl|lave nodul e. The
first network termnal 1311 of the |ast slave nodule 2 # not connected
to the conmunication network whereas the%second termi ﬁil %ZU%‘W% first
slave 4 21 February 2006 nodul e 2a of the chain is connected to the first
network termnal Bl of the master nodule 1. In figure 2, the nodules are
st ar - connectradduld Patdfetheecbait isecomndcted taithal kirst natpogs temaingl Ble oidlel es
2 are conne of the communication network to the first network
term nal 13%%&*%’(‘3@%?& nodule 1. In the particular enbodi nent
illustrated in figure 2, six slave nodules are divided into two groups.
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sl ave nodul ese 2ann@ctednd tRs comireusicaien netwhrke 2s is star-connected with
three slave nodules 2t, 2u and 2v, by nmeans of a switching unit 3e. The

| atter conprises a common term nal connected to _ _
The configuration of the system illustrated in figure 3 is more complex and

20 comprises both chain-connected modules and star-connected modules. The
first network terminal B1 of the master module is connected to the common
terminal of a switching unit 3c. The latter comprises four individual terminals
respectively connected to the second network terminals of three slave modules
21, 2m and 2n, and to the common terminal of a switching unit 3d. The slave

25 module 21 is connected in series with two other slave modules 20 and 2p. The
switching unit 3d comprises three individual terminals respectively connected to
the second network terminals of three slave modules 2q, 2r and 2s. The slave
module 2s is star-connected with three slave modules 2t, 2u and 2v, by means
of a switching unit 3e. The latter comprises a common terminal connected to

30 the first terminal B1 of the slave module 2s and three individual terminals
respectively connected to the second terminals B2 of the slave modules 2t, 2u
and 2v. The first terminals B1 of the slave modules 2m, 2n, 2p, 2q, 2r, 2i, 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.




30 the first termnal 61 of the slave nodule 2s and three individual
termnals respectively connected to the second termnals B2 of the slave
nodul es 2t, 2u and 2v. The first termnals 131 of the slave nodul es 2m

2n, 2p, 2q, 2r, 2t, 2u and 2v are not cornected to th&ldARUANCAR®N
network. 35 The switching units 3 are standard itens conventionally used in
known networks, for exanple in Ethernet type networks, to performstar
connect i ons. The Abraeiatianis deswibetk abave are-onlyraxaraplosr ohembasiments, dhani y
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5), the signals com ng etwork term nal

fi
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appropri gt e Ba onths modute.fit ma@@m@méctea toahtandlog Abdid inptieterirgnal via
connected via an ce 10 t&{ﬁ digital audio output
(

term nal BB.a'b\aB?"éﬂftEFé'Q@%(@r\Vﬁ ﬁf cgrrﬁpﬁen whereto a mke 19 of 25

digital type can for exanple be connected) is connected via an input audio
i gnal o o 00 S0 EFPPBRE ittt 45ty I RreRbhe redbctvBl Bt ined
terninal B uhathe processingfcituok apnasies maeduladi and By il procassBaICipjiseloal
layer 14, A gLocknddule 2. In the master module 1 (figure 5), the signals coming from a
network terminal B are applied via a first physical layer 7 to a start of frame
detection unit 8 that supplies appropriate signals to a frame decomposition unit
9. The latter is connected via an output audio interface 10 to a digital audio
output terminal B3. A digital audio input terminal B4 (whereto a mike 19 of
25 digital type can for example be connected) is connected via an input audio
interface 11 to a frame composition unit 12. The latter unit supplies signals
representative of the frame to be transmitted to the network terminal B via a
start of frame production unit 13 and a second physical layer 14. A clock 15
synchronizes operation of the units 8 to 13 of the module and enables the frame
30 composition unit 12 to introduce synchronization pips in each frame. The
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



synchroni zes operation of the units 8 to 13 of the nodul e and enabl es the
frame 30 conposition unit 12 to introduce synchronization pips in each
frane. The different units of the nodule can be constit din knomm
manner and will not be described in great®r detail. I@HPHAM
represented in figure 5 the master nmpdule 1 also conprises 35 a connands

processi ng nodul e 33 connected between the frane deconposition un|t 9 and
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represented in figure 6 only differs fromthe master nodule 5 1 of figure
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termnal B2 can be transmtted without nodification to the fi rst net wor k

term nal 131 via the physical layers 7 and 17. Likewise, a fra
To enable chain connection of the modules, in an alternative embodlment

20 partially represented in figure 7, a slave module 2 comprises two network
terminals B1 and B2. The first and second physical layers 7 and 14 are then
associated to the second network terminal B2. Third and fourth physical layers
17 and 18 associated to the first network terminal B1 are then respectively
connected to the first and second physical layers. In this way, a frame coming

25 from the second network terminal B2 can be transmitted without modification to
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 moduie.
The input digital audio terminal B4 in particular supplies to a module digital



comng fromthe first network termnal 61 can be transmtted w thout

nodi fication to the second network term nal B2 via the physical |ayers 18
and 14. 30 Although the anal og audio tern;nal Ba is not represented in
figures 5 to 7, such a termnal is preferably providedliFetiHan 28R e, the
digital -to-anal og converter 6 being connected to the output of the output
digital audio interface 10. An_ anal og audio term nal can be connected via
an anal og- t o2digidaip, tosexample fiosn anatkes19.dpdie Bansmidtachindataiframas oauliieo
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modul e cl ock“fromthe "to synchronization information transmtted rn the
dat a fr alfes.syPgbroniagtien indernaationetramgmitied ip the slota famEs. 0 a singl e address
and a data franme conprises a preanble, a destination address, a source
address, and_the data to be transmitted fromthe nodul e corresponding to
the source dedflbdrastsr ofslave medulreiscassecipiedding $indlenaddeess apdi asata

address. TherdmamRmpiisss & PIeambld, ahdéSmdtionaidres§ed searirhlitledsahd thd

Et her net ty&&ﬁeh\%ork sou%scwto enabl e .connecti on of hgﬁ}ﬁramdul es an

full duplex QAgetrann romgempgdle GrreRpanding PQUIgE €5% t he
net wor k 1520 thassedaledorBspondingab the slesthatiomatidresspdul e conbined with a
network operating in full duplex elimnates the problem of collision

managenent. The master nodule 1
The frames used comply with the frame format compatibie with an Ethernet

type network so as to enable connection of the modules by any full duplex
Ethernet network. The number of usable channels depends on the network
20 pass-band.

The use of a single master module combined with a network operating in full
duplex eliminates the problem of collision management. The master module 1
sends data frames over the network intended either for a predetermined slave

! 25 module 2 or for a group of slave modules, or for all the slave modules. In the
latter two cases, the master module 1 supplies as destination address either a
multicast address or a broadcast address to transmit data simultaneously to a
group of slave modules or respectively to all the slave modules 2.

30 The general structure of a frame is illustrated in figure 8. It first comprises a
header 20, of 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



sends data frames over the network intended either for a predeterm ned
slave 25 nodule 2 or for a group of slave nodules, or for all the sl ave
nodules.” In the latter two cases, the naster modul e 1 su plies as

desti nation address either a nulticast address or a bed d%ﬁﬁ@@ﬂéaaﬁ%ss to
transmt data simultaneously to a group of slave nodules or respectively
to all the slave nodules 2. 30 The general structure of a frame is

i1 lustrated compagbiewdth Ethdrnetispecifications, tor dxandele Y a ofcliit redwedangype
in the enbodgﬂ§§g represented. The header 20 is followed by a frame
descriptor 3 at supplies a sub-type, a version nunber, the nunber of
packets, the packet length, information on the master nodul e frequency and
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does not cori$ ingrenentécheachtimerd fraahads okt tilse wheocthe clock incrementation field
20 of the received frame does not contain the incremented value of the clock
incrementation field of the previous frame.

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



incrementation field of the previous frame. As represented in figure 10,
each packet 21 conprises a packet header containing the description of the
packet involved, and a set of bundles 28 25 (bundle 1 dle 2, etc...)
contai ning the data to be transmtted. Thé packet headéf! rFB@h@QQQES t he
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associ ated t
of a module comprises lnformatlon (packet type, packet identifier, bundle
20 number, etc...) enabling the data that the slave module has to select to be
identified in a frame. Thus each module is programmed to use the data situated
at certain locations in a frame to command and/or send data, audio data for
example, to a piece of equipment connected to a predetermined output of the

module.

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.




of a nodul e conprises information (packet type, packet identifier, bundle
20 nunber, etc...) enabling the data that the slave nodule has to select to
be identified in a frame. Thus each m)dule is programed.to useéﬁ%e dat a
situated at certain locations in a framel®o command ard/fSEPrYdFR
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replace it by its own address. 10 21 February 2006 In the general case, a
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to send the frames to the slave module 2g, the latter sending them on to the
20 slave module 2h. The frames intended for the slave module 2f thus go
successively from the master module 1 to the switching unit 3a, to the slave
module 2f, 1o the switching unit 3a, to the slave module 2g, to the switching unit
3a, to the slave module 2h, to the switching unit 3a, to the switching unit 3b, to
the slave module 2i, to the switching unit 3b, to the slave module 2j, to the
25 switching unit 3b and to the slave module 2k. The latter can then submit them to
the master module 1 via the switching units 3b then 3a.

The switching units then have to be programmed accordingly. The switching
unit 3¢ (figure 3), for example, recognizes the destination addresses in the
30 frames it receives from the master module 1. If the destination address
corresponds to the address of one of the slave modules 2I, 20 or 2 p, it
transmits the frame to the slave module 2. If on the other hand the destination
address corresponds to the address of one of the slave modules 2s, 2t, 2u or 2
v, it transmits the frame to the switching unit 3d which transmits it to the slave
35 module 2s. The switching unit 3c is also programmed to recognize the
destination address corresponding to the slave module 2m in the frames,
whether the latter originate from the master module 1 or from the slave module



15 figure 2), this may create problens of bottlenecks on the network when
all the franmes are submtted to the nmaster nodule. To avoid this type of
problem in a third node, an end slave npdule is programred to send the
frames to another slave nodule. In figurél2, for exangld&ebrd@ary4QQf nodul e
2f can be programmed to send the franes to the slave nodule 2g, the latter
sending themon to the 20 slave nodule 2h. The franes intended for the
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receives frdfASBHECRIESREPWYAMPe 1. If the destination address corresponds
to the address of one of the slave nodules 21, 20 or 2 p, it transmts the
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but they ca no case create a new franme. The network is a two-way
comuni cation network, preferably of the Ethernet to type. The clock 15

Convent i onalfy Gi96k eheaness haFaer Meulipby thats HBs sDB-rhf AL BEIE data
sampling frequency. For example, a 48KHz clock can be used when
20 transmitting audio data sampled at 44.1KHz, with one or zero samples per

bundle.

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 medules 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-



48KHz, 88.2KHz or 96KHz. It can al so have a frequency corresponding to a
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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 slave 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.



1o applied to the input of the phase lock loop 35 in which the jitter is
elimnated or at |east reduced. The phase | ock | oop 35 corrpri ses,
conventionally, a phase conparison circuit 36 in serl th aaé(g% pass
filter 37 and a voltage-controlled oscillator (VCO 3

conparison circuit 36 conprises a first ipput connect ed to the out put of
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the data frames are generated by the master module.
20
2. The system according to claim 1, wherein each data frame
comprises at least one packet, each packet comprising a header
with a descriptor of the type and number of data contained in the
packet, each module comprising means for determining, from the

25 descriptor, whether a part of the packet is intended for it.

3. The system according to claim 2, wherein each slave module
comprises means for inserting data to be retransmitted over the
network in a predetermined part of a packet.

30

4. The system according to claim 1 to 3, wherein each data frame
comprises command data intended for a slave module comprising
means for applying the command data to an input or an output of

the slave module.




10 of the communication network, the systemwherein the master nodule
conpri ses a synchroni zati on cl ock and supplies data frames conpri sing
synchroni zation information on its network termnal, s| av ul e
conprising clock reconstitution neans, fromthe synch?gﬁ%]e}’ép?@ﬁzd&’d
information of the data frames received op its 15 network term nal, and
recogni ti on neans, synchroni zed by the associated clock reconstitution
nmeans, to recognize the data intended for said slave nodule so as to
ensure synchrondughet 6pstem ssdcordinl thelsiad a wot b} r'whéeis yedcbmmaddidesigst em
wherein all the data frapes are generated by the master nodule. 20 2. The
syst em accor di ng £8Sefigteq 1o Wﬁ?na%&@ﬁso%{{da eaChngata: fiame SNRRISG%ast

one packet, each prgkelb|&0aRiekBhAGoR JHRIRES], a YbliteBadlfiess) BhQ thefddthqot YPe
and nunber of data contai'ned in the packet, each nodule conprising neans
for deterinining, bedwansritted fipss dhephedylevarsonigted tpahe soHrehadpeasedo i s
i ntended for it. %heW&d@%%s%BE%??&’E&'tHQd‘eeg&iﬁét@bﬁ“aagr&&‘?r?' n each slave
nodul e conprises neans for rnserting data to be retransmtted over the
network in a predeterm ned part of a packet. 30 4. The system according to

claiml to 3, erein each data fra comprises,command data,intended for
a sl ave nodul e\,\@oﬁg\ei S mnﬁﬁ%dfr@nﬁapﬁf%néftwgeﬁﬂwlﬂﬁ miasten d“gﬁmlenput
or an output of hppheaves @RAthatioR ladwreksiad Ybrd@HEast4 abdradie té shesmit

according to claiml to 4, wherein each nodule is associated to a single

address #hd each d’éf%tsfmﬂké”%@#ﬁh’itgé%[ the slawapmdiles destination address, a
source address, and the data to 5 be transmtted fromthe nodul e associ at ed
to the source address to the nodul e associated to the destinati on address.
6. The system atécdhei systesn chedarddlg wheckim tShewmeseior thedoaster module

supplies as destination address a multicast address to transmit data

simultanecusly to a predetermined group of slave modules.
15
8. The system according to claim 1 to 7, wherein each data frame
comprises a header specific to the application comprising a clock
incrementation field incremented each time a frame is transmitted
by the master module.
20
9. The system according to claim 1 to 8, wherein the synchronization
clock has a frequency that is not a sub-multiple of the data

sampling frequency.

25 10.The system according to claim 1 to 9, wherein the communication
network comprises chain-connected modules, a first network
terminal 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

30 module that is connected in series with the first slave module.

11.The system according to claim 1 to 10, wherein the communication

network comprises star-connected modules, a network terminal of




supplies as destination address a broadcast address to transmt 10 data
sinmultaneously to all the slave nodules. 7. The system according to claim
5, wherein the master nodule supplies as destination address a multicast
address to transmit data sinultaneously to a predeter wITeRPTHRUACH  sI ave
nodul es. 15 8. The system accordl ng toclggm1 to 7, wherein each data
frame conprises a,h cto catlonc risin
incrementation fi @It ? n?e& gag}?c{ abDeDWaF%nr?esCt?&gP%’mrP?gﬁs %yathe
mast er nodul e. 20 sa;ltcﬁlim; st} esnaacevatkngrininat lofliatldadtawd slahermodulege
synchroni zation clock has a frequency that is not a sub-nmultiple of the
data sanpling frequency. 25 10. The system according to claiml to 9,
wherein the Conwmh@a«s*sqam ae&war €O ERAMS €%oCIE] WhersIASSRdsIBVE Uh8guled
first network termn of at |east one of the nodul es being connected to a
second rfet wor k t @ompTigesof medns sfors| fransmiting condramieng Withowkst agwt wor k

modul o that 19 cogOATERtTy SETEcoyst eredfs [tk ipne Mncfndf Hgeacl

system accor di ng tterroirel wf katdos|a@e mbedulei n t he conmmuni cation network
conprises star-connected nodul es, a network termnal of 21 February 2006 15
at | east one of the nodul es being connected, by neans of a switching unit,

to a network teiBimhel syftedt at@rdind WClﬁhr@VEt&Dldlﬂ\ﬂlﬁerem thbeosyiu@mation
according to claim1l to 11, wherein each slave nodule 5 conprises means

for trankhitting AetWeRes Wﬁﬁﬁﬁn%ﬁyp%\ﬁtwpﬂétl on, from one network
termnal to another network termnal of said slave nodule. 13. The system

according to claiml to 12, wherein the communication 10 network is an
Et hernet type nly&ﬂj}eksystem according to claim 1 to 13, wherein the communication

network is a two-way network.

15 15.The system according to claim 1 to 14, wherein each module
comprises a digital audio input, said module comprising means for
transmitting digital audio data received on its audio input to its

network terminal at predetermined data frame locations.

20 16.The system according to claim 1 to 15, wherein each module
comprises a digital audio output, 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.

25
17.The system according to claim 1 to 16, wherein each slave module
comprises an analog audio output connected to a digital-to-analog
converter.
30 18.The system according to claim 17, comprising a loudspeaker

connected to the analog audio output of the slave module.




14. The system according to claim1l to 13, wherein the conmunication

network is a two-way network. 15 15. The system according to claiml to 14,
wherein each nodule conprises a digital audio input, said nodule
conprising means for transmitting digital audio data 2ddegbreano?00Gs audio
input toits network termnal at predete ned data franme | ocations. 20

16. The system a ding.to claim.1l to ere ch nodul e rises a
digital audio oﬁ?ﬁmp gﬁ?ﬂ’ﬁﬁﬁﬂnﬁn%5ﬂp?ﬁ ﬁg Lﬁs“&ﬁ?a”s9ﬂ@hﬁgﬁﬁ #M&n and
recogni tion of theoffirisdsniigagegpé datpai d output in the data frames
received on a network term nal of the nodule, and neans for transmtting
said data on its digital audio output. 25 17. The system according to claim
1 to 16, whereijyapghsyd e [ t

3 8 t@ﬁ‘?ag{?&"tﬂoglir?g t6 YRR ?ng@ig\p 1%h 3HE' Ga P4 rHH%ule

connected to a dlglta -to-an converter. e system according to
claim 17,5 conpri s|C|1g:kar¢@mtlpela&@rmeeoanmadse amhasaﬁwl n*gniarmidircg gittgrut of

b5l ave ol e, AR Y fe RO Bk R AV ER TEE L R

according to clai heck bbopl9, wherein the slave m)dul e 5 cl ock
reconstitution nmeans conprise neans for mnimzing jitter conprising a
recursive digital filter arranged up-line froma phase |ock |oop.



