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can, for example, be shown that to recover the clock with such an accuracy
within the few bits of a clock The present invention relates to networks in
lead-in using a conventional PLL would require a vol- which data is
communicated between a central ex-   tage control oscillator capable of
covering the range change and a number of remote subscriber stations.   5
from 74 to 226 MHz, which is beyond the capabilities It is particularly
concerned with systems such as opt-  of most such devices. Moreover the
transmission of ical networks in which packets of data are transmitted
data with this degree of timing accuracy would also at high bit rates.
require the use of frequent timing updates to correct Optical networks are
commonly installed to pro-  for variations in fibre delay characteristics
caused by vide a TPON (Telephony on Passive Optical Network)  10
temperature fluctuations. service. In a typical TPON system the
transmission of  By contrast with the systems described above, data is
synchronized by a masterclock in the ex-   US-A-4012598 discloses a
receiver for use in a sys- change. At the customer end the clock is
recovered  tem with independent clocks in the receiver and in using a
conventional phase lock loop (PLL). When   transmitting station. Since the
frequency of the re- data is transmitted back from the subscriber station
15  ceiver dock is in general imperfectly matched to that to the central
exchange it is possible to time the trans-  of the transmitter dock there
is a continual phase drift mission to an accuracy of one tenth of a clock
cycle:  in the received data. In order to correct for this drift a at a
typical TPON bit rate of 20 Mbit/s this requires an  delay line Is provided
with different output taps. For accuracy of  5ns. The required timing
accuracy is  each pulse of the received data the phases of the dif- readily
achievable using conventional circuitry of  20  ferent current outputs and
preceding outputs are modest cost. Since the system clock Is accurately re-
compared with the local clock and the output with op- covered and used by
the subscriber stations for the  timal pulse durational phase chosen. Since
the phase transmission of data back to the exchange, the ex-  drift is
continual a fresh determination has to be made change can simply use its
local clock in handling the  for every pulse. incoming data and no further
clock recovery Is need-  25  According to the present invention, there is
pro- ed. Asingle clock is used throughout the system mak-  vided a network
comprising an exchange having a ing it possible to use the TPON in bit
interleave mode  masterclock and a numberofsubscriberstations con- which
reduces the demands made on the subscriber   nected to the exchange and
arranged to communi- station laser and brings benefits in terms of cost and
cate data cells with the exchange, the subscriber sta- reliability.
30  tions being arranged to recover the masterclock fre- One example of
such a system in which subscrib-  quency from data received from the
exchange and to er stations recover the masterclock frequency from
transmit data to the exchange atthat masterclockfre- received data, and
transmit data cells back to the ex-  quency, the exchange including a delay
line arranged change at that masterciock frequency is disclosed In  to
receive Incoming data cells, means to sample data the present Applicants
published earlier application   35  from different taps of the delay line
and means to de- no. WO-A-88105233. A further feature of this system
termine from the sampled data which tap carries data is that control
signals may be sent from the exchange  optimally In phase with the
masterclock and to select to a subscriber station to advance or retard the
timing  that for outputting a data cell accordingly. of transmission from
the subscriber station.          The present Invention provides a system
with a In practice rather than having a network dedicat-  40  combination
of features which together overcome the ed to telephony it is desirable to
be able to use thesys-  disadvantages of the above described systems. tem
at the same time for other forms of traffic such  The present invention
uses a single dock in the as high bit-rate data transmission at a
wavelength  head-end station but instead of attempting to recover separated
from that used for telephony. However at  an appropriate clock for the
Incoming data uses a de- the data-rates typically used for such traffic,
which   45  lay line to provide a progressive delay for the data, may, for
example, be around 15OMbit/s, it proves dif-  and then Identifies the tap
from the delay line which ficult to recover the clock with sufficient speed
. It is  carries data having a phase appropriate to the mas- possible for
the subscriber stations to retrieve the  terclock. In this manner the
exchange is capable of clock accurately using a conventional PLL and this
is  handling data transmitted from subscriber stations sufficientforthe
reception of data from the exchange.  50  with a phase which varies
arbitrarily with respect to However the recovered dock has an arbitrary
phase  the system clock. It is therefore sufficient for the sub- difference
with respect to the masterclock dependent  scriber stations to time the
retransmission of data to on the transmission distance between the exchange
an accuracy of no more than one clock cycle. At the and the subscriber
station. The realignment of the  same time, because the entire system is
locked to a phase to an accuracy of the order of one tenth of a   55
single masterclock frequency there is not the contin- clock cycle or 0.6ns
in the time available could only  ual phase drift encountered with systems
such as that be achieved by using circuitry of a cost and complex-
described In the above cited US patent. It is therefore 



Ity wholly unsuitable for commercial applications. It  sufficientfora
single phase determination to be made 2    3                   EP 0 383 557
B1                 4 for an entire cell transmitted by a given termination.
nectivities and can also be used with radio or cable The choice of a tap to
output a current cell may  networks. be made on the basis of determinations
made for one    In use, the central exchange I transmits packets or more
preceding cells from the same subscribersta-  of data to the subscriber
stations 3 at a rate deter- tion.
5   mined by a masterclock 5 formed in the exchange 1. Preferably the data
cells transmitted by the sub-  Each subscriber station 3 recovers the clock
from the scriber stations include a header portion having a pre-  received
data packets using a conventional phase determined bit pattern and the
means to determine in-  locked loop (PLL). dudes means to identify the
position of the predeter-  For the return transmission of data from the
sub- mined bit pattern within the sampled data and to se-  io  scriber
station 3 to the central exchange 1, each sub- lect the appropriate tap
accordingly.              scriber station transmits data at the frequency
of the Preferably the means to determine further in-   recovered clock and
timed to an accuracy of 1 clock cludes means to transmit control signals to
the sub-  cycles. However the phase of the transmission from scriber
stations to retard the transmission of cells  the subscriber stations 3
differs by an arbitrary from the subscriber stations when the predetermined
15  amount from the phase of the masterclock at the ex- bit pattern is
found to be advanced with respectto the  change and from the phase of
transmissions from centre of the delay line and to advance the transmis-
neighbouring subscriber stations 3. sion of the cells when the
predetermined bit pattern   As shown in Figures 2 and 3, the central ex-
Isdeterminedtoberetardedwithrespecttothecentre     change Includes on its
receive side a phase align- of the delay line.
20   ment system which enables the exchange to handle Preferably the means
to determine are arranged  received data using only its local masterclock 5
de- to be strobed at the cell transmission rate of the sub-  spite the
arbitrary variations In phase. scriber stations.
The phase alignment system 6 includes a delay Preferably the network is an
optical network.  line 7 which receives the incoming data. The delay
According to a second aspect of the present in-  25  line 7 is a lumped
constant line formed from discrete vention there is provided a method of
communicating  reactive components. The delay line 7 has a series of data
in a network having an exchange including a   30 taps arranged along the
line, the taps correspond- masterclockand a numberof subscriberstations
con-  ing to progressively increasing delays. In the particu- nected to the
exchange, comprising transmitting data  lar example described, the delay
line as a whole is 3 from the exchange to the subscriber stations, recov-
3o  bits long and successive taps 8 are separated by a ering
themasterclockfrequencyatthesubscribersta-   delay of 0.1 bits. A series of
D type register 12 Is ar- tions from the transmitted data, transmitting a
data  ranged in parallel with the delay line, one register be- cell from a
subscriber station to the exchange at the  ing connected to each tap 8.
When the registers are masterclock frequency, at the exchange applying dif-
strobed by the masterclock they then capture the in- ferent progressive
delays to a received data cell  35  stantaneous values of the data on the
different taps thereby providing a plurality of different outputs hay-  8.
The outputs of the registers are in turn sampled by ing different
respective phases, sampling the differ-  the eye position detect circuit 9
which is strobed atthe ent outputs to determine which is optimally in phase
cell transmission rate. This circuitwhich is implement- with the
masterclock and outputting a data cell from  ed in standard ECL logic
determines from the sam- a selected one of the outputs accordingly.    40
pled data which tap on the delay line 7 carries data A system in accordance
with the present Inven-  corresponding In phase to the masterclock and out-
tion is now described in detail with respect to the fig-  puts data from
that tap accordingly. ures of the accompanying drawings in which:
Data cells are transmitted between the exchange Figure 1 is a diagram
showing an optical network;  and subscriber stations using an extended
version of Figure 2 is a block diagram of the receive circuit  45  the
standard ATM (Asynchronous Transfer Mode) cell of the exchange;
format. This APON (ATM on passive optical network) Figure 3 Is a diagram
showing dataflow in the cir-  format provides a clock lead-in at the head
(H) of the cult of Figure 2;                               cells for the
return direction, that is from the subscrib- Figure 4 is a diagram showing
cell formats; and  er station to the exchange. This lead-in has a distinc-
Figure 5 is one example of a bit pattern held in the   so  tive bit pattern
which In the present example is simply registers of the circuit of Figure
2.           a binary I bounded by at least two binary O's, one on An
optical network includes a central exchange  either side. This pattern
provides an "eye" the posi- 



I connected by optical fibres 2 to a number of sub-  tion of which Is
determined by the eye position detect scriberstations 3. In the particular
example described  circuitry In order to identify the appropriate tap. the
optical network is passive, using splitters 4 at the  55  Figure 5shows
atypical example ofthe data from nodes of the network to provide a tree and
branch  the delay lines held in the D type registers. The eye structure.
The present invention however Is equally  detect circuitry 9 includes a
pair of latched priority en- applicable to different networks having
different con-  coders 10 which determine the position of the first 1 3
5                   EP0383557B1                      6 from the left and
from the right of the series of regis-  masterclock (5) and a number of
subscriber sta- ters respectively. In the present example therefore
tions (3) connected to the exchange (1) and ar- these would return the
values of the 6th and 14th reg-  ranged to communicate data cells with the
ex- isters. The values are then added and divided by 2.    change (1), the
subscriber stations (3) being ar- by discarding the least significant bit,
to give the val-   5  ranged to recover the masterclock frequency ue of the
register at the centre of the eye pattern,   from data received from the
exchange (1) and to which in the present example is the 10th register.
transmit data to the exchange (1) at that master- Since the datastream was
Initially sampled by the D    clock frequency, characterized in that the
ex- registers in phase with the masterclock and the data-  change (1)
includes a delay line (7) arranged to stream on the corresponding 10th tap
was centred on   10  receive incoming data cells, means (S) to sample the
eye pattern that data stream Is known to be In     data from different taps
of the delay line (7) and phase with the masterclock and so thereafter is
used   means (9) to determine from the sampled data to provide the data
output Since the line 7 is 3 bits  which tap carries data optimally in
phase with the wide there are in general 3 outputs matched in phase
masterclock (5) and to select that for outputting to the masterclock.
Choosing only that one output at  15  a data cell accordingly. which the
eye is centred ensures that the data is not only synchronised to the
masterclock but also to the  2. A network according to claim 1,
characterized in cell transmission rate, considerably simplifying the
that the data cells transmitted by the subscriber handling of the data
output by the system.             stations (3) include a header portion (H)
having a In practice it is found that the performance of the   20
predetermined bit pattern and the means to de- system is further improved
if instead of relying upon  termine (9) includes means to identify the
posi- a single determination the output is selected upon the  tion of the
predetermined bit pattern within the basis of, e.g., a rolling average of
the results of the  sampled data and to select the appropriate tap
calculations for the present sample and, e.g., the two  accordingly.
preceding samples made by the eye position detect  25 circuitry for cells
from the same subscriber station as  3. A network according to claim 2,
characterized in the current data cells. The system is then less prone
that the means to determine (9) further includes to jitter in response to
noise creating a spurious tran-  means to transmit control signals to the
subscrib- sition in the received data. These cells may of course  er
stations (3) to retard the transmission of cells be separated by cells from
other subscriber stations.  30  from the subscriber stations (3) when the
prede- The logic circuit is able to determine which samples  termined bit
pattern Is found to be advanced with relate to which subscriber stations by
reference to in-  respect to the centre of the delay line (7) and to
formation carried in the header of the APON cells in-   advance the
transmission of the cells when the dentifying the stations concerned.
predetermined bit pattern is determined to be re- In orderto remove some of
the constraints on the  35  tarded with respect to the centre of the delay
line timing of the above processes it is found to be advan-  (7). tageous
to offset the calculations by one sample: the tap for outputting the nth
cell from a given subscriber  4. A network according to claims 2 or 3,
character- station is then chosen on the basis of calculations    ized in
that the means to determine (9) are ar- made for the (n-3)th, (n-2)th and
(n-1)th cells from   40  ranged to be strobed at the cell transmission rate
that station.                                          of the subscriber
stations. To prevent the predetermined bit pattern wander- ing outside the
3-bitwidewindow defined bythe delay  5. A network according to any one of
the preceding line 7 the eye position detect circuitry 9 also includes
claims, characterized in that the means to deter- a control circuit 11
arranged to generate control sig-  45  mine (9) is arranged to choose an
output for a cur- nals which are transmitted back to the subscriber sta-
rent data cell from a particular subscriber station tions to modify the
timing of the transmission of data.  (3) in accordance with the
determination made for 



These control signals, which can be derived simply by  one or more
preceding data cells from the same comparing the values from the priority
encoders with   subscriber station (3). predetermined ideal values,
indicate whether the data  50 cells are arriving at the exchange early or
late and  6. A network according to claim 5, characterized in cause the
subscriberstations to retard oradvance the   that the means to determine
(9) includes averag- transmission of data accordingly.
ing means arranged to calculate a rolling average of the results of at
least two determinations and 55      the means to determine (9) are
arranged to Claims                                                 choose
the output for the current data cell in ac- cordance with the rolling
average. 1. A network comprising an exchange (1) having a 4    5
EP 0 383 557 B1                 6 from the left and from the right of the
series of regis-  masterclock (5) and a number of subscriber sta- ters
respectively. In the present example therefore   tions (3) connected to the
exchange (1) and ar- these would return the values of the 6th and 14th reg-
ranged to communicate data cells with the ex- isters. The values are then
added and divided by 2,   change (1), the subscriber stations (3) being ar-
by discarding the least significant bit, to give the val-   5  ranged to
recover the masterclock frequency ue of the register at the centre of the
eye pattern,  from data received from the exchange (1) and to which In the
present example is the 10th register.    transmit data to the exchange (1)
at that master- Since the datastream was initially sampled by the D
clock frequency, characterized In that the ex- registers in phase with the
masterclock and the data-  change (1) Includes a delay line (7) arranged to
stream on the corresponding 10th tap was centred on   io  receive Incoming
data cells, means (S) to sample the eye pattern that data stream is known
to be in     data from different taps of the delay line (7) and phase with
the masterclock and so thereafter is used  means (9) to determine from the
sampled data to provide the data output. Since the line 7 is 3 bits  which
tap carries data optimally In phase with the wide there are in general 3
outputs matched in phase   masterciock (5) and to select that for
outputting to the masterclock. Choosing only that one output at  15  a data
cell accordingly. which the eye is centred ensures that the data is not
only synchronised to the masterclock but also to the  2. A network
according to claim 1, characterized In cell transmission rate, considerably
simplifying the  that the data cells transmitted by the subscriber handling
of the data output by the system.            stations (3) Include a header
portion (H) having a In practice it is found that the performance of the
20  predetermined bit pattern and the means to de- system is further
improved if Instead of relying upon  termine (9) includes means to Identify
the posi- a single determination the output is selected upon the  tion of
the predetermined bit pattern within the basis of, e.g., a rolling average
of the results of the  sampled data and to select the appropriate tap
calculations for the present sample and, e.g., the two  accordingly.
preceding samples made by the eye position detect  25 circuitry for cells
from the same subscriber station as  3. A network according to claim 2,
characterized in the current data cells. The system is then less prone
that the means to determine (9) further includes to jitter In response to
noise creating a spurious tran-  means to transmit control signals to the
subscrib- sitlon in the received data. These cells may of course  er
stations (3) to retard the transmission of cells be separated by cells from
other subscriber stations.  30  from the subscriber stations (3) when the
prede- The logic circuit Is able to determine which samples   termined bit
pattern is found to be advanced with relate to which subscriber stations by
reference to In-  respect to the centre of the delay line (7) and to
formation carried in the header of the APON cells in-  advance the
transmission of the cells when the dentifying the stations concerned.
predetermined bit pattern is determined to be re- In order to remove some
of the constraints on the   35  tarded with respect to the centre of the
delay line timing of the above processes it is found to be advan-  (7).
tageous to offset the calculations by one sample: the tap for outputting
the nth cell from a given subscriber  4. A network according to claims 2 or
3, character- station Is then chosen on the basis of calculations    ized
in that the means to determine (9) are ar- made for the (n-3)th, (n-2)th
and (n-1)th cells from   40  ranged to be strobed at the cell transmission
rate that station.                                          of the
subscriber stations. To prevent the predetermined bit pattern wander- 



ing outside the 3-bitwide window defined by the delay  5. A network
according to any one of the preceding line 7 the eye position detect
circuitry 9 also includes  claims, characterized in that the means to
deter- a control circuit 11 arranged to generate control sig-  45  mine (9)
is arranged to choose an outputfor a cur- nals which are transmitted back
to the subscriber sta-  rent data cell from a particularsubscriber station
tions to modify the timing of the transmission of data.  (3) in accordance
with the determination made for These control signals, which can be derived
simply by  one or more preceding data cells from the same comparing the
values from the priority encoders with  subscriber station (3).
predetermined ideal values, Indicate whether the data  so cells are
arriving at the exchange early or late and  6. A network according to claim
5, characterized in cause the subscriber stations to retard oradvance the
that the means to determine (9) includes averag- transmission of data
accordingly.                     ing means arranged to calculate a rolling
average of the results of at least two determinations and 55      the means
to determine (9) are arranged to Claims
choose the output for the current data cell in ac- cordance with the
rolling average. 1. A network comprising an exchange (1) having a 4    7
EP 0 383 557 B1                 8    1 7. A network according to any one of
the preceding     the current data cell chosen in accordance with claims
further characterized in that it is an optical  the rolling average.
network. 8. A method of communicating data in a network   s
Patentansprfiche having an exchange (1) including a masterclock (5) and a
number of subscriber stations (3) con-  1. Datennetz, das einen Vermittler
(1) mit elnem nected to the exchange (1), comprising transmit-
Haupttaktgeber (5) und eine Anzahl von mit dem ting data from the exchange
(1) to the subscriber  Vermittler (1) verbundenen und zum Austausch
stations (3), recovering the masterclock frequen-  fO  von Datenzellen mit
dem Vermittler (1) eingerich- cy at the subscriber stations (3) from the
trans-  teten Abonnentenstationen (3) umfagt, wobei die mitted data,
transmitting a data cell from a sub-  Abonnentenstaticnen (3) eingerichtet
sind, um scriber station (3) to the exchange (1) at the mas-  die
Haupttaktfrequenz aus von Vermittler (1) terclock frequency, characterized
by applying at   empfangenen Daten wiederzugewinnen und Da- the exchange
different progressive delays to a   15  ten an den Vermittler (1) mit der
Haupttaktfre- received data cell thereby providing a plurality of  quenz zu
Gbertragen, different outputs having different respective      dadurch
gekennzelchnet, daf3 phases, sampling the different outputs to deter-   der
Vermittler (1) umfalt: mine which Is optimally in phase with the master-
eine Verzogerungsstrecke (7), die eingerichtet clock and outputting a data
cell from a selected   20  ist, um eintreffende Datenzellen zu empfangen,
one of the outputs accordingly.                    eine Abtasteinrichtung
(S) zum Abtasten von Da- ten von unterechiedlichen Abgriffen derVerzoge- 9.
A method according to claim 8, characterized In    rungsstrecke (7) und
elne Bestimmungseinrich- that the data cells transmitted by the subscriber
tung (9), die eingerichtst ist, um aus den abgeta- stations include a
header portion (H) having a   25  ststen Daten zu bestimmen, welcher
Abgriff op- predetermined bit pattern and the step of deter-   timal in
Phase mit dem Haupttaktgeber (5) sbt- mining which of the different outputs
Is optimally  hende Daten fuhrt und um dementsprechend die- In phase with
the masterclock includes determin-   sen zum Ausgeben einer Datenzelle zu
wahlen. ing the position of the predetermined bit pattern within the
different outputs.              30  2. Netz nach Anspruch 1, dadurch
gekennzeichnet, daS 10. A method according to claim 9, further character-
die von den Abonnentenstationen (3) gesendeten ized by transmitting control
signals from the ex-  Zellen elnen Kopfabschnitt (H) mit einem vorge-
change (1) to the subscriber stations (3) to retard  gebenen Bitmuster
umfassen und daM die Be- the transmission of cells from the subscriber sta-
35  stimmungseinrichtung (9) eine Einrichtung zum tions (3) when the
predetermined bit pattern is    Identifizieren der Position des
vorgegebenen Bit- found to be advanced with respect to the centre
musters innerhalb der abgetasteten Daten und of the delay line (7) and to
advance the transmis-  zum dementsprechenden Auswahlen des pas- 



slon of the cells when the predetermined bit pat-  senden Abgriffs umfalkt
tern Is determined to be retarded with respect to  4o the centre of the
delay line (7).               3. Datennetz nach Anspruch 2, dadurch
gekennzeichnet, daB 11. A method according to any one of claims 8 to 10,
die Bestimmungseinrlchtung (9) ferner aine Emn- characterized in that the
determination of which   richtung zum Obertragen von Steuersignalen an of
the outputs is optimally in phase is repeated at  45  die
Abonnentenstationen (3) umfallt, um die the cell transmission rate of the
subscriber sta-  Obertragung von Zellen von den Abonnentensta- tions.
tionen (3) zu verzogern, wenn festgestellt wird, dal des vorgegebene
Bitmuster gegen die Mitte 12. A method according to claim 11, characterized
in  derVerzogerungsstrecke (7) nach vorn verscho- that the output for a
current data cell from a par-  50  ben ist, und um die Obertragung der
Zellen vor- ticular subscriber station Is chosen in accordance  zuzilhen,
wenn festgestellt wird, dal des vorge- with the determination made for one
or more pre-   gebene Bitmuster bezriglich der Mitts derVerz5- ceding data
cells from the same subscriber sta-    gerungsstrecke (7) nach hinten
verschoben ist. tion. 55   4. Datennetz nach AnsprOch 2 oder 3, 13. A
method according to claim 12, characterized in  dadurch gekennzelcnnet, daB
that a rolling average of the results of at least two  die
Bestimmungseinrichtung (9) eingerichtet ist, determinations Is calculated,
and the output for   um mitderZellen0bertragungsrate derAbonnen- 5    9
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L  M   S* tenstationen ausgelost zu werden.                 vorgegebenen
Bitmuster umfassen, und daS der SchrittderBestlmmung, welches
derverschiede- 5. Datennetz nacn einem der vorhergehenden An-       nen
Ausgangssignale optimal in Phase mit dem sprOche,
Haupttakt ist, die Bestimmung der Position des dadurch gekennzeichnet, daS
5       vorgegebenen Bitmusters in den unterschiedli- die
Bestimmungseinrichtung (9) eingerichtet ist,  chen Ausgangssignalon umfaft.
ur elnen Ausgang ffir eine gegenwartige Daten- zelle von einer bestimmten
Abonnentenstation   10. Verfahren nach Anspruch 9, (3) entsprechend
derfMrein oder menrere voran-    dadurch gekennzelchnet, daB gegangene
Datenzellen von derselben Abonnen-  10  Stbuersignale vom Vermittler (1) zu
den Abon- tenstation (3) getroffenen Bestimmung zu wah-     nentenstationen
(3) ubertragen werden, um die Ion.
Obertragung von Zellen von den Abonnentensta- tlonen (3) zu verz8gern, wenn
festgestellt wird, 6. Datennetz nach Anspruch 5,                        daB
das vorgegebene Bitmuster bezuiglich der dadurch gekennzeichnet, dag
15      Mitto der Verzogerungsstrecke (7) nach vorn die
Bestimmungseinrichtung (9) eine Mitteiwert-   verschoben ist, und die
Obertragung der Zellen elnrichtung umfal~t, die eingerichtet ist, ur einen
vorzuzlehen, wenn festgestelltwird, daB das vor- laufenden Mittelwert der
Ergebnisse von wenig-    gegebene Bitmuster beziglich der Mitto der Ver-
stens zwei Bestimmungen zu berechnen, und         zdgerungsstrecke (7) nach
hinten verschoben dag die Bestimmungselnrichtung (9) elngerichtSt  20  ist.
ist, urn den Ausgang der gogenwirtigen Datbn- zelle gemlS dem laufenden
Mittelwert zu wah-   11. Verfahren nach einem der AnsprUche 8 bis 10, Ion.
dadurch gekennzeicnnet, daS die Bestimmung, welches der Ausgangssignale 7.
Datbnnetz nach elnem der vorhergehenden An-  25   optimal in Phase ist, mit
derZeollenbertragungs- spruche,
rate der Abonnentenstationen wiederholt wird. dadurch gekennzeichnet, daB
es ein optisches Datennetz Ist.                12. Verfahren nach Anspruch
11, dadurch gekennzeichnet, dal 8. Verfahren zum Austausch von Daten in
einem   30   das Ausgangssignal fMr eine gegenwartige Da- Datennetz mit
elnem Vermlttler (1), der einen    tenzelle von elner bestimmten
Atonnentenstation Haupttaktgeber (5) umfa~t, und einerAnzahl von
entsprechend der fr sin oder mehrere vorange- 



Abonnentenstationen (3), die mit dem Vermittler   gangene Datenzellen von
der glelchen Abonnen- (1) verbungen sind, welches Verfahren umfagt:
tenstation getroffenen Bestimmung ausgewfihit Senden von Daten vom
Vermittler (1) zu den   35   wird. Abonnentenstationen (3), Wiedergewinnen
der Haupttaktfrequenz an den    13. Verfahren nach Anspruch 12,
Abonnentenstationen (3) aus den gesendeten        dadurch gekennzeichnet,
daB Datbn,                                            ein laufender
Durchschnitt der Ergebnisse von Senden einer Datenzelle von elner
Abonnenten-  4o  wenigstens zwei Bestimmungen berechnet wird, station (3)
zurn Vermittler (1) mit der Haupttakt-  und daB das Ausgangssignal fOr die
gegenwarti- frequenz,                                         go Datenzelle
entsprechend dem laufenden dadurch gekennzelchnet, daM
Durchschnitt gewahit wird. am Vermittler untbrschiedliche zunehmende
Verzogerungen auf eine empfangene Datbnzelle  45 angewandtwerden, um so
eine Mehrzahl von un-  Revendicatlons terschledlichen Ausgangasignalen
mitjeweils un- terschiedlichen Phasen zu erzeugen,           1. R6seau
comprenant un central (1) poss6dant die unterschiedllchen Ausgangssignale
abgeta-     une horloge pilote (5) et un certain nombre de stet werden, um
zu bestimmen, wolches optimal  50  postes d'abonn6s (3) raccord6s au
central (1) et in Phase mit dem Haupttakt Ist, und               agences de
maniere A transmettre des blocs de sine Datenzelle aus einem
dementsprechend         donn6es au central (1), les postes d'abonn6s (3)
ausgewihiten Ausgangssignal ausgegeben wird.      etant dispos~s de manibre
A rncup~rer la fr6- quence de I'horloge pilote A partir de donnees re- 9.
Verfahren nach Anspruch 8,                ss      ,ues on provenance du
central (1) etenvoyerdes dadurch gekennzeichnet, dal
donnees au central (1) A la fr6quence de l'horlo- die von den
Abonnentenstationen Obertragenen      ge pilote, caract6ris6 en ce quo le
central (1) Datenzellen einen Kopfabschnitt (H) mit einem     comprend une
ligne a retard (7) agencee de ma- 8    11                  EP 0 383 557 B1
12      1 1!IIII   1  M   !  l nitre A recevoir des blocs de donness
arrivants,  7. Reseau salon l'une quelconque des revendica- des moyens (8)
pourechantillonnerdes donn~es       tlons pr6cedentes, caracterise en outre
en co provenant de diffrentes prises de la ligne a re-   qu'il s'agit d'un
r6seau optique. tard (7), et des moyens (9) pour determiner, A par- tir des
donnees echantillonnees, quelle prise   5   8. Procd de transmission de
donnies dans un r6- transfere des donnees qui sont de fakon optima-    seau
possedant un central (1) comprenant une le en phase avec I'horloge piloto
(5), et pour se-  horloge pilots (5) et un certain nombre de postes
lectionner cette priss pour delivrer, de facon     d'abonnes (3) raccordes
au central (1), compre- correspondantb, un bloc de donn6es.
nant l'emission de donnees par le central (1) en 10      direction des
postes d'abonn6s (3), la recupera- 2. R6seau solon la revendication 1,
caracterise on    tion de la frequence de l'horloge pilots dans les co quo
les blocs de donnees transmis parles pos-   postss d'abonnes (3) A partir
des donnees emi- tea d'abonnes (3) comprennent une partle d'en-     ses,
I'emission d'un bloc de donnees parun posts tte (H) possedant un prof il
binaire predeterminb,  central (3) en direction du central (1) Ala frequen-
et les moyons de debtrminatlon (9) comprennent  15  ce de l'horloge pilots,
caracterise par l'applica- des moyens pour identifbirla position du profil
bi-  tion, dans le central, de differents retards pro- naire A l'int6eour
des donnoes dchantillonn6es et  gressifs A un bloc de donnees recu, de
maniere selectionnerdefagon correspondanto la prise ap-    A delivrer une
pluralite de signaux de sortie dif- propriee.
ferents possedant des phases respectives diffe- 20     rentes,
I'echantillonnage des differents signaux 3. Reseau solon la revendicatlon
2, caractbrisb en     de sortie pour debtrminer lequel est d'une maniA- cs
quo les moyens de debtrmination (9) compren-    re optimale en phase avec
l'horloge pilot, et la nent en outre des moyens pour transmettre des
delivrance correspondanto d'un bloc de donnees signaux de commands aux
postes d'abonnbs (3)       A partir de l'un s61ectionne des signaux de
sortie. pour retarder la transmission de blocs A partir des   25 postes
d'abonn6s (3) lorsque le profil binalre pre-  9. Procede selon la
revendication 8, caracterise on dteormine s'avers etre avanc6 par rapport
au       co quo les blocs emis par les postes d'abonnes 



centre de la ligne A retard (7), et pour faire avan-  incluent une partie
d'en-tete (H) possedant un cer la transmission des blocs lorsqu'il eat
Mtabil  profDl binalre preddtormine, et quo l'etape de de- quo le profil
binaire predeterminb eat retarde par  30  tormination de celui des
differents signaux de rapport au centre de la ligne A retard (7).
sortie d'une maniere optimale on phase avec 'horloge pilote, inciut la
debtrmination de la po- 4. Reseau selon la revendication 2 ou 3,
caractbrise  sition du profil binaire pr6determine dans les dif- en co quo
lea moyens de dbtermination (9) sont     fbrents signaux de sortie. agences
de maniere A etre echantillonnas A la  35 cadence de transmission de blocs
des postes     10. Procede solon la revendication 9, caracterise en
d'abonnbs.                                         outre par l'emission de
signaux de commando par lo central (1) en direction des postes d'abon- S.
Reseau selon l'une quelconque des revendica-        nbs (3) pour retarder
l'emission de blocs par lesa tions precedentes, caracterisA on ce quo los
40  postos d'abonnes (3) lorsque le profil binaire pre- moyens de
debtrmination (9) sont agences de        dtebrmine s'avere Mtre en avance
par rapport au manlere A cholsir un signal de sortie pour un bloc  contre
de la ligne A retard (3), et faire avancer actuol de donnees A partir d'un
posts d'abonne     l'emission des blocs lorsqu'il eat etabi quo le pro-
particulier (3) en fonction de la determination ef-  f il binaire
predbtbrmine eat retardb par rapport au fectube pour un ou plusleurs blocs
de donnees  45  centre de la ligne A retard (7). precedents provenant du
meme poste d'abonne (3).                                            11.
ProcbdA solon l'une quelconque des revendica- tions 8 a 10, caracterse en
ce quo la determina- 6. Reseau solon la revendication 5, caracterisA en
tion de celul des signaux de sortie qul eat de fa- ce quo lea moyens de
determination (9) compren-  so  gon optimale en phase, eat repetee A la
frequen- nent des moyens de formation de la moyenne,        ce d'6mission
des blocs des postos d'abonnes. agences de manibre A calculer une moyenne
courante des resultats d'au moins deux determl-  12. Procedh solon la
revendication 11, caracterise en nations, et qus lea moyens de
debtrmination (9)    ce quo Is signal de sortie pour un bloc de don- sont
agences de manlere A choisir la sortie du  S5  neos actuel delivre par un
posts d'abonn6 parti- bloc actuol de donness en fonction de la moyen-
culier est choisi en fonction de la determination ne courante.
falts pour un ou pluslours blocs de donnees pre- cedents provenant du meme
posts d'abonne. 7    13                  EP 0 383 557 B1                14
l I!III IiI 13. Prochd6 salon la revendication 12, carmct6rise on ce qu'uno
moyenne courante des r6sultats d'au moms deux determinations est calcul6e
et que le signal de sortie pour le bloc actual de donn6es est cholsi en
fonction de la moyenne courante.    5 10 15 20 25 30 35 40 45 50 55 8    


