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apparatus. _The p gose of the present invention is to g se an
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interface particularly between two coaxial cables, between two
twisted pairs or between a twisted pair and a coaxial cable.

The document “Home Systems Specification - Release 1.1 -
March 15, 1992” drawn up by the EHSA (“European Home Systems
Association”) particularly recommends two different types of
communications bus interconnection devices: a first device
called a router and a second device called a repeater. The
router 1is an apparatus having attractive features, but it is
also a relatively complex and costly apparatus.

The purpose of the present invention is to propose an
interconnection or interfacing method and device of the repeater
type. '

_ The subject of the invention is a device for interfacing
between at least two communications buses, characterized in that
it comprises

a two-way interface for each of the said communications
buses, |

a circuit for comparison of messages received on the
said interfaces, : '

a circuit for resolving conflicts of priority between
messages overlapping in time, the said conflict-resolution
circuit authorizing transmission of the priority message,
through the said interface or interfaces, to the communications
bus from which the said priority message did not originate.

According +to one part:.cular ‘embodiment, .each two-way
interface is linked to " ."‘a send ; authorization circuit
communlcatlng tor it a message ‘to be transmltted on the bus to
which the said interface is connected under the action of an
authorization signal output by the priority-conflict resolution
circuit. | o R - |

According to a particular embodiment, the said
interfacing device is connected to a flrst_ conununlcatlons bus
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and to a second communications bué e }5 e
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long as the two messages include the same information.

According to one particular embc;diment, the conflict
resolution circuit, for each bit of a message received, creates
a comparison window of duration less than the bit period.

According to one particular embodiment, when the said
time delay is 1less than the duration of the said comparison
window, but greater than the time resolution of the device,
priority is given, in the first place, to the message having
started first, a send authorization signal being generated by
the conflict resolution circuit and intended for the send
authorization circuit associated with the communications bus
from which the priority message did not come. ,

According to one particular embodiment, as soon as the
messages include different information, priority is given to the
message including a iogic “0”, the said conflict resolution
circuit generating a transmission authorization signal intended
for the send authorization circuit associated with that one of
the two communications buses from which the priority message did
not come. |

According to one particular embodiment, as soon as the
messages include different information, priority is given to the
message including the information having priority in the bus
access protocol of the appliances connected to these buses, the
said conflict resolution circuit generating a transmission
authorization signal intended for the send authorization circuit
associated with that one of the. two communications buses Ffrom
which the priority message did not come. '

According to one particular embodiment, when the said
time delay is greater than the duration of the comparison
window, the priority message is the message having started
first, the said conflict resolution circuit generating a
transmission authorization, signal intgnc}ie 2 'fo:r.j_"'.:_ th?%’"i send
authorization circuit assbciated with that § one of : the two
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first, no transm ssion hori zation signal 1s generated as
priority message is transmitte 1ntact o the other bus.

According to omne particular embodiment, the said

"interfaces are interfaces to a coaxial bus or to a twisted-pair
bus.

According to one particular embodiment, the device
comprises means for supplying one of the buses with energy from
another bus.

Other characteristics and advantages of the invention
will emerge via the description of a particular, non-limiting
embodiment, illustrated by the figures among which:

- Figure 1 diagrammatically represents a home systems
network employing the device in accordance with one embodiment
of the invention,

| - Figure 2, in the form of a block diagram, represents
the device in accordance with the present embodiment of the
invention,

- Figure 3 represents a block'diagram of the block 3 of
Figure 2 according to the present embodiment,

- Figure 4 vrepresents a functional diagram of the
analogue interface unit 2 of Figure 2, according to the present
embodiment,

- Figure 5 represents a logic diagram of the comparison
unit 5 of Figure 2, according to the present embodiment,

- Figures 6a to 6h represent timing diagrams of various
signals used by the device in accordance with the present
embodiment,

- Figures 7a to 7c¢ represent timing diagrams of various
signals of the device in accordance with the present embodiment,
in the case in which a START bit of one message on one of the
buses is in advance of a START bit of a message on the other
bus,

- Figures 8a to 8c represent timing diagrams of certain
signals of the device in accordance with the invention, in the
case of the detection of two START bits,. one of which is in
advance of the other by a maximum duration.

Figure 1 represents a home systems network in which the
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11 in the form of twisted pairs, and a second transmission bus
or medium 12 in the form of coaxial cables connected in a
configuration known as “passive star”. The two media are
connected within the repeater device 13 in accordance with the
present example of the invention.

The physical and electrical characteristics, as well as
various configurations for interconnection of the twisted pairs
and the coaxial cables which are used in the present embodiment,
are described in detail in the HS specification. This document
also describes the data format used for communication on these
media, as well as the communications protocols. Hence, this
description will be limited to the details necessary for a clear
description of the invention.

The HS specification describes two different types of
twisted-pair cables, references TPl and TP2.In what follows,
only twisted pairs of type TPl will be of interest, with the aim
of not confusing the reader.

The cable of the TPl twisted pair in fact comprises two
twisted pairs in the same sheath. One of these pairs is used for
data transmission, the other for the power supply. In what
follows, reference will be. made only to the pair serving for
transmission of useful data. _

The TPl twisted pair transmits a signal at a data rate
of substantially 9.6 kBaud, coded according to an RZAMI (Return
to Zero Alternate Mark Inversion) code, with negative logic. The
logic “0s” are coded alternately by a positive and negative
voltage level, the logic “1s” being coded by a 2zero voltage
level. A parity bit is added to each character transmitted,
chosen to obtain a zero average DC voltage per character.

Each character comprises a START bit, eight data bits b0
to b7 (bit b0 being the least significant bit), an even parity
bit and a stop bit. The bits are transmitted in this order, as
illustrated above. The START bit is always transmitted with a



for the
cpmunij ¢
Accordin
differen
i nf or mat

$ ?gsﬁg%ggbbiakbﬂg30|rCU|t associated with that one of the two
a 1 'ons buses fromwhich the priority nmessage di d‘higgﬁeeameenke laced

g to one particul ar enbodi mrent, as soon as the ne
t information, priority is givensto t he nessage

I on, aV|n ity in the bus access protocol of

i or
connect eH°%d ?N@sgogﬁ§é§ ‘the said conflict resolution circuit

generatl

ng a transn ssion authorization signal intended for the send

aUthorlzgiAﬁﬁ-ihb?E Bla3>g§|an g mﬂ%ﬁ EW%% o@empf &ﬂﬁ tl o cqgﬁ&glcations

buses f
parti cul
duration
nmessage
generat i
send

—te— Pt ty-fressagedi d not—comer —AcTOordrng to-one .
ar enbodi nent, when the said tine delay is greater than the

of theneCOMBALLIGR W' eﬁawe _tE%anEfn&egl tYCESﬁ%%éqe iFbPRation
haV|ng starte |rst said conflict resal utlon circuit

hodakagrams nPesY b )aut"’ﬂtﬂq z8F R @imal¥ats nPdnddd® kKgpudypelhe

corresponding signal is a baseband signal. The data are also
coded in RZAMI code, in a format identical to TPl1. The coaxial
cable transports other signals on other frequency bands.

By way of example, the TPl bus is linked to a microwave
oven, a washing'machine 15, an oven 16 and a dishwasher 17. The
TP1-type medium is generally intended for appliance control. The
bus TPl itself is configured into a “daisy chain”; it includes a
central cable onto which are grafted the cables going to the
various appliances, including the repeater 13.

The coaxial medium is intended rather for transmission
of audio or wvideo signals, which are coded or modulated
appropriately, the available passband being wider than on

‘twisted pairs. Clearly, control data also flow on this bus. The

appliances connected to this bus are, by way of example, a
satellite signal decoder 20 to which are connected a parabolic
antenna 18 for receiving signals broadcast by satellite and a
terrestrial antenna 19, one or more television sets 21 and 22
and a video recorder 23. The decoder 20 is connected to the bus
via the output of its UHF modulator. The coaxial bus itself,
according to the present example, has a configuration known as
“pagsive star”. This configuration consists of a multi-channel
central separator 24 to which ends of coaxial cables are
connected, the other end of which is connected to the appliances
mentioned . above. A coaxial cable links the separator 12 and the
repeater 13. ’

The repeater has the function of making the twisted
pair-coaxial cable link transparent as far as the control data
at the data rate of 9.6 kBaud are concerned. The repeater also
has the function of managing the collisions of data sent on the
buses which it connects.

It is quite obvious that such a function will not be
carried out between the TPl bus and the coaxial bus for wvideo-
type signals with a bandwidth approaching 6 MHz flowing on the
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Certain aspects of the role of a repeater are tackled in
the HS specification, particularly at paragraph 7.1.3.1 of the
“Architecture” part.

The various appliances connected to the network
implement a protocol for access to the bus to which they are
connected. This protocol bears the name CSMA/CA (“Carrier Sense
Multiple Access with Collision Avoidance”), and is described in
more detail in the HS specification, TP1 part, paragraph
3.5.1i.a.

This protocol can be summarized as follows:

An appliance monitors the activity on the network via
the bus to which it 1is connected. If it wishes to send a
message, a minimum time tO0 must have elapsed since the last
activity recorded on the transmission medium (or a channel of
this medium). In the context of the present example, this time
t0 is equal to:

10 ms + two bit periods = 12.290 ms.

Assigning a channel of the transmission medium to one
among several appliances is carried out by comparing the
transmitted signals and the received signals, within each
appliance. While it is transmitting a logic “1”, an appliance
will attempt to detect whether another appliance is transmitting
a “0”. In the event that two appliances respectively transmit a
logic “1” and a logic “0”, it is the logic “0” which prevails.

When a difference between the signal sent and the signal
received is detected, the appliances sending a logic “1” cease
sending, while the appliance sending a “0” continues to send.
The other appliances wait until the medium is free in order to
resume sending.

This behaviour by the appliances connected on either
side of the repeater will be put to good use by the latter.

Figure 2 represents a functional block diagram of the
repeater in accordance with the present embodiment. The arrows
represent the flow of signals between the various blocks. Two
arrows in opposite directions on the same line indicate signal
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RX indicates received signals,

TX indicates sighals to be transmitted, and

RZ indicates coding in Return to Zerxo code.

The signals flowing within the repeater are coded in
inverse RZ code (inverse return to zero code) in contrast to the
signals coded in RZAMI code on the two connected buses. The
transcoding is carried out by blocks 1 and 2 so that the
repeater can work on binary logic signals with only two voltage
levels.

The RZ code is well known to the person skilled in the
art. The “08” are coded using zero-voltage levels, while the
“1g” are coded by substantially rectangular pulses, the specific
feature of this code being that two “1s” which follow each other
are coded by two separate pulses and not by a single pulse of
double width. The inverse RZ code codes “0s” and not “1s” using
pulses. A mention of percentage following the two letters RZ
indicates the duty cycle (duration of pulse over the total
duration of one bit).

The RZAMI code codes the “18” by zero levels, the “0s”
being coded by pulses of alternately positive and negative
polafity. Figure 7, dealt with later, gives examples of the two
codes. ' :

Block 1 represents the analogue interface between the
repeater and the twisted-pair bus. This block is connected to
the two differential lines TP1l+ and TP1l- at the input and at the
output. Block 2 represents the analogue interface between the
repeater and the coaxial bus.

Blocks 1 and 2 carry out the conversion of the RZAMI
line code into inverse-logic RZ codes on reception, and carry
out the reverse conversion on sending. _

Figure 4 illustrates the repeater-coaxial interface
block 2 used in the present embodiment.

This block 2 includes two distinct parts: the sender
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blocks the functions of which have not yet been dealt with.
The receiving assembly 42 includes a clamping circuit 49

~of a known type intended to clamp the DC voltage of the signal

received from the coaxial cable to a wvoltage which is, for
example, 2.5 V, midway between VCC and GND. The clamped signal
is compared with a high threshold V+ and with a low threshold V-
, intended to detect the positive and negative pulses. A first
comparator supplies a low logic level when the clamped signal
exceeds the V+ threshold, while a second comparator supplies a
low logic level when the clamped signal is lower than the V-
threshold. The comparison is carried out by two comparators, the
outputs of which are subjected to a logic “OR” (implemented by
connecting the outputs of the two comparators), this output then
being inverted.

The resultant signal, CX RX RZ is thus coded according
to an inverse RZ code.

The operation of the block 1 is similar to that of the
block 2, the essential difference being the use of differential
signals on the two lines TP1l+ and TPl-. The functions of the
block 2 can be adapted by the person skilled in the art to
differential signals such as those present on the conductors
TP1+ and TP1l- of the twisted-pair cables. The transcoding
principles remain the same. |

On reception, the signal converted by the block 1 is
referenced TP_RX RZ. _

The signals TP RX RZ and CX RX RZ are processed
respectively by the blocks 3 and 4 of Figure 2. Figure 3
indicates the operation of block 3, in a more precise way. Block
4 operates in an entirely similar way.

Block 3 filters the signal TP RX RZ by a filter 31,
which, in the first place, carries out sampling of the signal.
According to the present embodiment, the logic level that the
samples represent is recognized only if it is confirmed for at
least three consecutive samples. The signal thus filtered is
resampled by a sampler 33 at the rate of a system clock CLK 32,
substantially faster than the bit clock. The system clock has a
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START bit is detected in the received signal. The counter 34 is
linked to the system clock and counts the number of system clock
periods since the detection of this bit. A START bit is present
at the start of each character transmitted. '

The START bit is detected by a detector 35 when a logic
level “0”, that is to say a positive pulse, is detected on one
of the buses when the bus has been inactive or when a STOP bit
has previously been detected. The output of the detector 35 is
linked to the zero-reset input of the counter 34.

From the value of the counter, a decoder 36 generates a
signal indicating the presence or otherwise of a transmission on
the bus with which it is associated. As was mentioned above, a
character includes 11 bits, which corresponds to 1408 system
clock periods. The decoder supplies a signal which will be at an
active logic level as long as the state of the counter lies
between 1 and 1408. The signal supplied by the decoder of block
3 will be referenced T, while that supplied by block 4 will be
referenced C. Obviously, the signals T and C remain inactive as
long as a START bit has not been received.

The counter is used for generating other signals in the
deviée, as will be seen during the description of the other
blocks. For reasons of clarity, the links between the counter
and the other blocks do not feature in Figure 2.

Block 4 is similar to block 3, but receives the CX_RX RZ
signal and supplies the CX and C signals, corresponding
respectively to the TP and T signals.

' The comparator block 5 compares the signals TP and CX
and detects the differences between the bits represented by
these signals. The block supplies two signals: T1 and Cl. T1 is
activated the first time when TP is different from CX and TP is
at the low level (that is to say when a “0” has been identified
on the twisted-pair bus). It is deactivated only at the end of
the message coming from the twisted-pair bus. Cl1 is activated
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Comparison of the CX and TP signals is carried out only
during the time window COMP generated by block 6, the
characteristics - of which will be detailed later. It is
sufficient to know for the moment that the comparison window is
generated in such a way as to permit comparison when the TP and
CX signals can be distinguished, in this example during a part
of the first half of one bit period when TP and CX are coded in
RZ 50% code. In the first stage of block 5 (stage 51), a logic
“AND” is performed between respectively the TP and CX signals
and the COMP signal.

The stage 52 then implements three exclusive “ORs”, each
intended to test one of the following conditions:

“CX is equal to 1” |

“TP is equal to 1”

“CX not equal to TP”

A third stage, consisting of two “ANDs”, each with two
inputs, combines the results of these tests, supplying logic
signals corresponding to the following conditions:

“CX is equal to 1” AND “TP is not equal to CX”

“TP is equal to 1” AND “TP is not equal'to cx”

The signals at the outputs of the two “ANDs” are
designated respectively by CXE and TPE in Figure 5. Each of the
two signals controls the setting to the logic “1” state of one
of two flip-flops (stage 54), the respective Q outputs of which
correspond to the signals Cl1 and T1.

A first £flip-flop receives the signal CXE on its clock
input, a wvoltage VCC corresponding to a logic “1” on its D
input. The flip-flop can be reset by a logic “1” on one of the
three following signals: a generic “RESET” signal which is
active, for example, upon intialization of the circuit, the
signal NON(C), C indicating the presence of a message on the
coaxial bus, and, finally, the signal T1 coming from the second
flip-flop. The signal NON(C) resets the flip-flop to zero at the
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The dat £Be OWFRRt Q of the first flip-flop corresponds to the
signal C1.

The second flip-flop repeats the same principles as the
first flip-flop to generate Tl instead of C1.

The block 6 is the block which decides on the behaviour
of the repeater on the basis of the signals present on the buses
which it intercomnects. The block 6 receives the signals TP and
T, CX and C as well as the signals Tl and C1l.

The block 6 derives the signals TE and CE, which
authorize respectively the transmission of the signals present
on the twisted-pair bus to the coaxial bus and conversely. These
signals control blocks 7 and 8 described later.

Figures 6a and 64 give an example of signals as detected
on the coaxial and TPl+ cable. The sequence of data bits
corresponds to “001” for the coaxial cable and to “000” for
TP1l+. Figures 6b and 6e illustrate the corresponding signals
CX_RX RZ and TP _RX RZ as they are presented at the output of the
block 2. For clarity of explanation, it is assumed in what
follows that the signals CX and TP are identical to the signals

' CX_RX_RZ and TP_RX RZ.

From the states of the counters of blocks 3 and 4, the
decoders placed at the output of the said counters generate a
comparison window, for each bit, of width T/4, where T is Ehe
period of the bit clock. This comparison window lasts from the
instant T/8 to the instant 37T/8 of each bit, centred around the
middle of the positive pulse. The wvalues given are matched to
the RZ code at 50%, as illustrated by Figures 6a, 6b, 6d and ée.
In this case, in fact, the pulse corresponding to a logic “0”
lasts only T/2. It is obviously possible to use other widths and
siting of the comparison windows, in the case of this 50% code,
but more particularly in the case of a different code.

The comparison windows resulting from the signals of
Figures 6b and 6e are illustrated on the timing diagrams of
Figures 6c and 6f. Block 6 performs a logic “AND” between these
two windows. The result of this “AND”, called COMP, is
illustrated by the timing diagram of Figure 6h. The advance of
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of 814 ns. A START bit has been detected on the two buses. With
the advance being smaller than the time resolution of the
device, it is impossible to say which of the two signals was
sent first.

In the first piace,'neither CE nor TE are activated, as
long as the signals on the two sides of the repeater are
identical, that is to say as long as the signals Cl1 and T1 are
in the inactive state. '

As soon as the comparison of the'signals TP and CX shows
a difference between the signals on the two buses, one of the
signals Cl1 or Tl passes to the active state. As described above,
Cl indicates that TP and CX are different and that the current
bit on CX is a “0” bit. Symmetrically, T1 indicates that TP and
CX are different and that TP indicates a logic “0”. As the logic
“0” has priority over the logic “1” because of the appliance
network access protocol, block 6 activates the signal TE if T1
is active and the signal CE if Cl is active. In this case,
transmission of a message on a first ohe of the two buses to the
second bus is authorized. As the message transmitted by the
repeater includes a logic “0” at the time when it is authorized
to pass, the sending appliance or appliances on the second bus
are in a position to detect the arrival of this message and stop
sending. As the start of the message was identical on the two
buses, no information is lost from the message transmitted. The
appliances which interrupted their sending will resume sending
their message from the start thereof. These interrupted messages
are therefore not lost either. Once activated, either the signal
TE or the signal CE is kept active up to the end of the message
transmitted to the second bus, which guarantees intact
transmission of the message on this second bus.

In case B, the duration D lies between one system clock
period and a quarter of a bit clock period (T/4), in this
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messages which is in advance of the other is transmitted: if the
START bit of TP is detected first, block 6 activates TE, whereas
CE remaing inactive, and if the start bit of CX is detected
first, CE is activated, while TE remains inactive.

The signals TP and CX are continually compared by the
block 5. If the signal Cl is activated, then block 6 activates
the signal CE (TE remaining inactive), whereas if signal Ti is
activated, block 6 activates the signal TE (CE <remaining

inactive).

To put it another way, when two messages are sent, each
of them on one of the two buses at an interval of less than T/4,
the message sent first is transmitted to the bus on which the
‘message sent second is flowing. This transmission authorization
is temporary, in the sense that, when a disparity appears
between the messages, priority is immediately given to the
message which, upon detection of the disparity, is transmitting
a logic “0”. Hence, in certain cases, there may be a reversal of
the direction of transmission from one bus to the other. The
fact of reversing the direction of transmission immediately,
even within a bit, allows the appliance sending the message
transmitting a logic “1” at the same moment to detect the logic
' “0” transmitted by another .appliance and to stop its own
transmission as a consequence, in accordance with the CSMA/CA
protocol. The direction of transmission is maintained until the
end of the message.

The last case, case C, occurs when the time delay D
between the START bits is greater than T/4. In this case, the
first message detected by the device in accordance with the
present embodiment has priority: TE or CE is activated in
consequence by block 6. No change of direction of transmission
is authorized until the end of the message.

Figures 7a, 7b and 7c¢ represent timing diagrams of the
signals' C, T, C1, T1, CE and TE when the START bit of a message
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Figure 7a represents the <case in which, with a
difference having been detected between the message received on
the twisted-pair bus by the repeater and the message received on
the coaxial bus, the conflict is resolved in favour of the
message on the twisted-pair bus, T1 indicating that it is this
message which includes a “0” at the moment when this difference
is detected. TE is then kept active as long as T is active.

Figure 7b represents the case in which the conflict is
resolved in favour of the message on the coaxial bus. TE is then
deactivated, while CE is activated as long as C remains active.

Figure 7c illustrates the case where no conflict is
detected.

Figures 7a to 7¢ also make it possible to describe the
operation of the system when C is in advance of T. Given the
symmetry of the system, it suffices to swap the references T and
C.

Figures 8a, 8b and 8c¢ illustrate the case in which the
time delay between the two START bits is less than the duration
of a system clock period: the circuit considers that the rising
edges of the signals C and T arrive at the same time. As long as
the signals C1 and T1 are inactive, that is to say as long as
the messages are identical on both sides of the repeater,
neither TE nor CE are activated.

When a difference is detected between the messages,
which is as previously explained, it is the message representing
a logic “0” which has the priority allocated to it. In this
ingstance, when Cl1 is active, CE is activated until the end of
the message originating from the coaxial cable (Figure 8a),
whereas when T1 is active, it is TE which is activated as long
as the message originating from the TP bus is not terminated
(Figure 8b).

Figure 8c illustrates the case in which the messages are
identical on both buses throughout the duration of ' these
messages. '

Blocks 7 and 8 authorize or do not authorize the signals
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: ’ parity of the pulses respectively on TP and CX: these signals
will allow the interface blocks 2 and 1 to reverse the polarity
of the AMI pulses on the coaxial bus and twisted-pair bus. The
signal CX Q and TP _Q are derived, the example, by flip-flops
which divide the signals CX and TP respectively by two. The
flip-flops are, obviously, set to zero. upon detection of the
respective START bits, and react to the rising edges of CX and
TP. .

The signals CX and TP are transmitted, as appropriate,
to blocks 2 and 1, that is to say to the analogue interfaces
between the repeater and the buses. Data sending on the bus is
performed, in block 2, by the assembly 42, illustrated in Figure
4,

The sending assembly 42 receives the signal CX TX RZ, a
logic signal derived by the block 7. This assembly additionally
receives the signal CX Q from block 7. The signal CX Q gives the
parity of the pulses currently transmitted on the TP bus.
Knowledge of this information makes it possible, on the one
hand, to code the first bit (START bit) with a positive pulse,
as required particularly by the HS specification, and on the
other hand to code the “0s” alternately with a positive or
negative pulse. .

Symmetrically, block 1 receives a signal TP_Q, generated
by block 8.

The signal CX TX RZ undergoes a first logic “AND” 43
with the parity signal inverted by an inverter 44, and a second
logic “AND” 45 with the signal of non-inverted parity. The
output of the first “AND”, in the active state, controls closing
of a switch 46 linking a VCC voltage to the coaxial cable, while
the output of determined by the state of the CE or TE signals.
According to one particularly simple embodiment, blocks 7 and 8
each comprise a two-input logic “AND”. Moreover, these blocks
generate signals CX Q and TP_Q which indicate the parity of the
pulses respectively on TP and CX: these signals will allow the
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the signals CX and TP respectively by two. The flip-flops are,

obviously, set to zero upon detection of the respective START
bits, and react to the rising edges of CX and TP.

The signals CX and TP are transmitted, as appropriate,
to blocks 2 and 1, that is to say to the analogue interfaces
between the repeater and the buses. Data sending on the bus is
performed, in block 2, by the assembly 42, illustrated in Figure
4,

The sending assembly 42 receives the signal CX _TX RZ, a
logic signal derived by the block 7. This assembly the second
“AND”, in the active state, controls closing of a switch 47
linking a voltage GND to the coaxial cable. ‘

Hence, the signal present on a bus can be transmitted to
the other bus.

The coaxial cable is linked to the assembly 41 as is the
assembly 42 via a clamping capacitor 48.

According to a variant embodiment, the device includes
two analogue interfaces of the same type.

According to another embodiment variant, the device
includes means for electrical insulation between the two buses.

According to another embodiment wvariant, the device
includes an electrical power supply intended to supply at least
one of the two networks.

According -to a fourth embodiment wvariant, the device
includes means of supplying one of the buses from the energy
available on the other bus.

The invention is not limited to a repeater linking two
buses, but can be generalized to more than two.buses.

According to the embodiment which has just been
described, when there is conflict between two messages, priority
is given to the one including a logic “0” at the time when the
messages start to differ. The fact that the “0” has priority
before the “1” is derived from the CSMA/CA protocol. It is quite
obvious that the invention is not limited to this protocol, and
that, in a system employing another type of protocol, the “1”
may have priority.
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a circuit for cémparison (5) of messages received on the
said interfaces,

a circuit for resolving conflicts of priority .(6) between
messages overlapping in time, the said conflict-resolution
circuit (6) authorizing transmission of the jprioritx message,
through the said interface or interfaces (1, 2), to the
communications bus from which the said priority message did not
originate.

2. Device according to the preceding claim, characterized
in that each two-way interface is linked to a send authorization
circuit (7, 8) communicating to it a message to be transmitted
on the bus to which the said interface is connected under the

action of an authorization signal (CE, TE) output by the
priority-conflict resolution circuit (6).

3. Device according to Claim 2, characterized in that the

said interfacing device is connected to a first communications

bus and to a second communications bus.

4. Device according to Claim 3, characterized in that the

said conflict resolution circuit determines the time delay (D)

between the start of two messages received on the two

communications buses.

5. Device according to Claim 4, characterized in that if

the said time delay (D) is less than the time resolution of the
said device, then, at £first, no transmission authorization
signal is generated as long as the two messages include the same

information. _

6. Device according to Claim 4, characterized in that the

said conflict resolution circuit (6), for each bit of a message

received, . creates a comparison window (CX _COMP, TP_COMP) of

duration less than the bit period (T).

7. Device according to Claim 6, characterized in that when

the said time delay (D) is less than the duration of the said

* c L M S *
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generated by the conflict resolution circuit (6) and intended
for the send authorization circuit associated with the
' communications bus from which the priority message did not come.
8. Device according to one of Claims 5 and 7, characterized
in that, as soon as the messages include different information,
priority is given to the message including a logic “0”, the said
conflict resolution circuit generating a transmigsion
authorization signal (CE, TE) intended for the ‘send
authorization circuit associated with that one of the two
communications buses from which the priority message did not

come.
9. Device according to one of Claims 5 and 7, characterized
in that, as soon as the messages include different information,
priority is given to the message including the information
having priority in the bus access protocol of the apparatuses
connected to these buses, the said conflict resolution circuit
generating a transmission authorization signal (CE, TE) intended
for the send authorization circuit associated with that one of
the two communications buses from which the priority message did
not come.

10. Device according to Claim 6, characterized in that, when
the said time delay (D) is greater than the duration of the
comparison window, the priority message is the message having
started first, the said conflict resolution circuit (6)
generating a transmission authorization signal (CE, TE) intended
for the send authorization circuit (7, 8) associated with that
one of the two communications buses (11, 12) from which the
priority message did not come. _

11. Device according to Claim 10, characterized in that the

said priority message is transmitted intact to the other bus.
12. Device according to one of Claims 3 to 11, characterized

in that the said interfaces (1, 2) are interfaces to a coaxial
bus or to a twisted-pair bus.

13. Device according to one of the preceding claims,
characterized in that it comprises means for supplying one of

the buses with energy from another bus.
NN
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between at least two communications buses (11, 12).

The device is characterized in that it comprises

a two-way interface (1, 2) for each of the said
communications buses,

a circuit for comparison (5) of messages received on the
said interfaces,

a circuit for resolving conflicts of priority (6)
between messages overlapping in time, the said conflict-
resolution circuit (6) authorizing transmission of the priority
message, through the said interface or interfaces (1, 2), to the
communications buses from which the said priority message did
not originate.

The invention applies particularly in the field of home
systems.

Figure 2
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cables. The transcoding principles remgn the sane he
signal converted by the block 1 is referenced TPRX RZ. The 5|gna S RXRzZ
and CX Rigregde processed respectively by the blocks 3 and 4 of Flgure
2. Figune Fsltadicates the operation of block 3, in a nore precise way.
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resanpl ed by a sanpler 33 at the rate of a systemclock CLK 32,
substantially faster than the bit clock. The system clock has a 9
‘period, for exanple, of 814 ns, which corresponds to a frequency of 1.23
MHz. The systemclock is thus 128 tinmes faster than the bit clock of 9.6
kHz. The filtered and resanpl ed si gnal at‘tgf out put of block 3 is
referenced TP. Bl ock 3 includes a counter é , reset to zero when a START
bit is detected in the received signal. The counter 34 is |linked to the
system cl ock and counts tfhe nber of system cl ock periods since the
detection of this bit. AJTARY bit is present at the start of each
character transmtt ed.
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The START bit is detected by a detector 35 when a logic level "0", that is
t.o say a positive pulse, is detected on one of the buses when the bus has
been inactive or when a STOP bit has previously been detected. The out put
of the detector 35 is linked to the zerogreset input of the counter 34.
From the val ue of the counter, a decoder? generates a signal indicating
the presence or otherwi se of a tEansm gigion on the bus with which it is
associ ated. As was nentioned gbege, ®dharacter includes 11 bits, which
corresponds to 1408 system cl @éalfgperigdds. The decoder supplies a signal
which will be.at an active |ogi &le s long as the state of the counter
lies between 1 and 1408. The [signal supplied he decoder of block 3 wll

y
be referenced T, while that dHupplied by block 4 pill be referenced C
Obvi ously, the signals T and |C renaingf;hctive |l ong as a START bit has
not been received. The countdr is use

or generfting other signals in the
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device, as will be seen during the description of the other blocks. For
reasons of clarity, the links between the counter and the other bl ocks do
hot feature in Figure 2. Block 4 is simlar to block 3, but receives the
CXRXRZ signal and supplies the CX and C signals, corresponding
respectively to the TP and T signals. Tﬁiﬁkonparator bl ock 5 conpares the
signals TP and CX and detects the differences between the bits

represented by these signals. The bl ock supplies two signals: T1 and Cl. T1
is activated the first tine when TP is different fromCX and TP is at the

|l ow | evel (that is to say when a "0" has been identified on the

tw sted-pair bus). It is deactivated only. at the end of the nessage com ng
fromthe tw sted-pair bus. Cl i%nactivated
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iO‘the first time TP is different fromCX and CX is at the low | evel (that

i to-~say when a "0" has been identified on the coaxial bus). It is
deactivated only at the end of the nessage. coming fromthe coaxial bus. T1
and Cl1 are never active at the sane tinme. A logic diagramof block 5 is
given by Figure 5. Conparison of the CX and TP signals is carried out only
during the tinme wndow COW generated by block. 6, the
characteristics of which wll be detailed later. It is sufficient
to know for the nonment that the conparison wzngM/is generated in such a
way as to permt conparison when the TP and signal s can be

di stinguished, in this exanple during a part of the first half of one bit
period when TP and CX are coded in RZ 50% code. In the first stage of bl ock
5 (stage 51), a logic "AND' is perfornmed between respectively the TP and CX

signal s
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and the COWP signal. The stage 52 then inplenents three exclusive "ORs",
each intended to test one of the follow ng conditions: "CXis equal to 1"
"TP is equal to 1" "CX not equal to TP" Athird stage, consisting of two
"ANDs", each with two inputs, conbines tkigesults of these tests,
supplying logic signals corregponding to e foll-owang conditions: "CX is
equal to 1" AND "TP is not egal to CX" "TP is equglf to 1" AND 'TP is not

equal to CX' The signals the outputs of t two "ANDs" are
designated respectively by CXE and TPE in Figure 5. JEach of the two signals
controls the setting to the | gqi at e f two flip-flops (stage
54), espond t¢ the signals Cl1 and T1.
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A flrst flip-flop receives the signal CXE on its clock input, a voltage
veée corresponding to a logic "1" on its Dinput. The flip-flop can be reset
by a logic "1" on one of the three following signals: a generic "RESET"
signal which is active, for exanple, upon intialization of. the
circuit, the signal NON(C), Cindicati ngdé]he presence of a nessage on the
coaxi al bus, and, finally, the signal ng fromthe second flip-flop.
The signal NON(C) resets the flip- rop to zero at the This is the

repl acenent sheet end of a mgsage on t heycoaxi al buspy The reset zero
by means of T1 serves to preventy possible str ys capabl e éi maki ng C
change to 1 although Tl is actlwgO Thmougput Qof the fi®kt flip- fI0|§
i
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signal Cl. The second flip-flop repeats the sane principles as the first
ffip-flop to generate Tl instead of Cl. The block 6 is the block which
deci des on the behavi our of the repeater 92 t he basis of the signals
present on the buses which it interconnect’s¥ The bl ock 6 receives the
signals TP and T, CX and C as well as the signals Tl and Cl1. The block 6
derives the signals TE and CE, which authorize respectively the
transm ssion of the signals present on the tw sted-pair bus to the coaxial
bus and conversely. Thé¢se sjgnals qontrol blocks 7- gnd 8, described |ater.

Figures 6a and (6d gi velan eKanpre af signals as oderacredion the coaxia
and TP1+ cabl ] ence oﬂ data bits cor nespojrds—to-" 001" for

t he coaxi al ca 'e and - . and}6e illustrate the
correspondi ng gtgﬁaks—,XRX}RZ and TPRXRZ as they ar , at the
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bl.ock 2. For clarity of explanation, it is assuned in what follows that
the si'gnals CX and TP are identical to the signals CXRX RZ and TP RXRZ.
Fromthe states of the counters of block and 4, the decoders pl aced at
the output of the said counters generate onpari son_w ndow, for_  each bit,
of width T/4, where T is the period of the bit clack. "This corrparlson '

w ndow | asts fromthe instant T/8 to the instant 3T/ 8 of each bit, centred
around the m ddl e of tlhe positive pul se. The val ues given are mat ched to
the RZ code at 50% asiillustratediby Figures 6a, b, 6d and 6e. I'n this
case, in fact,Cthe pulfge corresponding to a rogrc " lasts only T/2. It is
obvi ously possTofeTtU iUse other wi gdths and siting QPP'H're—C'oTrparl son

wi ndows, in the case dfi_this 50%chde.  but npore particularly in the case of
a different cqlie. The |corrpari son W ndows resulting ffromthe signals of .

Fi gures 6b andc16e arelillustrated Pn_r.h.e_r_l_m.n.g_d.\.igrarrs of
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Fi gures 6¢ and 6f. Block 6 perforns a logic "AND' between these two
-mgggoms The result of this - -"AND', called. ‘COWP, . is illustrated by
- fhe tinming diagram of Figure 6h. The advance of This is the replacenent

. sheet. "~ 12 one window over the other isidenoted D, the width of the_mnndow_y

' how the -
COWP bei ngpEirdcR. rbRIY eRekE r.to s
conpar i son perforneg n%?gﬁgﬁéagﬁ Eﬁh%&rgayﬁgphﬁagﬁgﬁ SMEPfQEIHiSf@FEﬁtaSé_
~cases: A, B and C, each correspon&fﬁgﬂus NEOWOREr ent bracket for D

"A; the advance D is | ess than one period of the system cl ock, which perjod

' esent exanple, i.s of ‘814 ns. A START bit has been
3;?22?;390;0tL26F%6 bggggntmggh relates to. a device for 1nterfacing

~ between communlcatlons media 1n a home systems network. ;It
"_relates more part:.cularly to a . repeater 1ntended to serve as
- interface partlcularly between two coax1al cables, between two.
-tw1sted pairs or between a’ tw1sted pair and a coaxial cable. |
_- The document “Home Systems Spec1f1catlon - Release 1. 1 -
'March 15 19927 drawn’ up by the EHSA (¢ European Home ‘Systems
Assoc1at10n,) partlcularly recommends two dlfferent types of .
:_communications bus 1nterconnectlon dev1ces. a flrst dev1ce'
called a router and a second dev1ce called. a repeater. The'
"router' is an apparatus hav1ng attractlve features, but it is
also a: relatlvely complex and costly apparatus. '
_ The purpose of the present 1nventlon is to propose an
- 1nterconnectlon or 1nterfac1ng method and dev1ce Of the repeater B
| y type. ' ' _ . |
5 | The subject of the 1nventlon is a dev1ce for 1nterfac1ng-'
lfbetween at least two commanlcatlons buses, characterlzed in that”
it comprlses o o o
' a- two way 1nterface for each of the sald communlcatlons'
buses, : : . |
a c1rcu1t for comparlson of messages recelved ‘on" the _
. said 1nterfaces, - o
a c:chuJ.t for resolv:l.ng confl:.cts of pr:LorJ.ty between,
messageS' overlapplng in. time, the'_sald conflict-resolution
circuit authorlzlng transm1551on ~off the priority message,
through the said 1nterface or 1nterfaces, to the communlcatlons
bus from Wthh the sald prlorlty message did not orlglnate.
Accordlng .to . one partlcular embodlment, each two- -way
1nterface - is. llnked . to a send authorlzatlon . c1rcu1t_
communlcatlng to it a nessage to be- transmitted on the bus to
"whlch the said 1nterface is connected under the actlon of an'
'authorlzatlon s1gna1 output by the prlorlty confllct resolutlon-
circuit. o - ' _ -
_ AcCording to "a particular embodlment the said.
1.1nterfac1ng device 1s connected to a flrst communlcatlons bus
.and to a second communlcatlons bus.' _
| . Thls is the reID‘ace'me"t ‘met
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t he advance being smaller than the tinme resolution of ‘the device, it
is inpossible to say which of the two signals was sent first. tn the first
€pI ace, neither CE nor TE are activated, as long:as the ~signals -on.the -
two sides of the repeater are identical, that is to say as long as-the

signal s C1 and Thcabeatfig! B9 w?;gaf&wfc&ié%eemésaéaeatas chlde £orpachaen;al )

- the signals TP -and erence between the signals on't :
buses, oﬁ%sg;u‘t:h@ns|C@-|¥z§4u§tC1d%tFeW&l%%(%s‘é§et ¢imee dRiaVebstyeen Ahelestarbed

. above, %flﬂdbcnégsa Bat rseeaoedcanatﬁedt%eeemmuamdat:mahst basewr.rent bit
on CXis a "0" TP and CX are -

, pmetri.cal | T1 |.nd| cat es '
“different and th Fc?ﬁé?'ﬁgl d 8" é | AT Eg&’f’ é‘mleﬁ‘éﬁ c the ﬁééderEﬂ“Fty
over 't hedébaycisllebscahaa ahet rte.n&pmesninn:nmt Vel ke teee csessd pdevbee) théﬁck

6 acti Vaéfs f%l.%gtSI g:[@' tIEnéxﬁu'srélbﬁ %%tt'h‘é‘h%‘hto%e éi&?ﬂ gfg 'gten%jraéed as

active case,
~long as the two messages 1nclude the same 1nformatlon

Accord:.ng to one partlcular embod:.ment - the confl:l.ct
resolut:.on c1rcu1t, for each bit of a message rece:.ved : create_s-_
a comparlson w1ndow of duratlon less than the bit per::.od. |

' Accordlng to one partlcular embod:.ment, when the sa:Ld
tlme delay is less than the durat:l.on of the said comparlson, |
wl_ndow, but - greater_ than the time resolution of the device, -
-priority i's' given, in t_he first place, to the message having
"started f:Lrst a send au'thorization signal being g_enerate:d'by
the conflict resolutlon circuit and inten'ded for the se'nd' _
authorlzat:l.on c:.rcu:.t assoc:l.ated w1th the - communlcat:.ons bus
from wh:.ch the pr:Lor:Lty message dn.d not come. T '

Accordlng to one part:.cular embod:.ment -as soon as 'the'_
.messages 1nclude dz.fferent :Lnformatlon, prJ.or:Lty is glven to the
‘message :anludn.ng a logic “07, the said confl:.ct resolution
circuit generat:.ng ‘a transm1ss1on authorization signal 1ntended |
for the send authorlzatlon circuit assoc:.ated with that one of
the two communlcat:l.ons buses from wh:.ch the prlorlty message d1d
not come. _ ' : N .

Accordlng to one partlcular embodiment, as soon as the_
messages include d:Lfferent 1nformata.on, priority lS g1ven to the
message 1nclud1ng the :Lnformatlon hav1ng pr:.or:.ty in the bus
access protocol of the appl:Lances connected to these buses, the -
said conflict resolution c:chuJ.t generat:l.ng a transm1ss1on_
authorlzatlon s:.gnal intended for the send authorlzatlon c:chuJ.t

'assoc:.ated W:Lth that one of the two . commun:.cat:.ons buses from,
- which the pr:.or:.ty message did. not come ' _' _ _' |
_ According to one partlcular embod:.ment, ‘when  the said -
_t:.me delay is greater- than the - durat:Lon of the comparlson )
_w:.ndow, the priority message 'is  the message_ hav:Lng_ started
first, the said confllct resolution Circuit generating a
transmlssz.on- author:.zatlon . s1gnal _ intended for the send
: author:.zatlon c:.rcu:Lt assoc:Lated w1th that one of ‘the two

. This is the replacement sheet
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transm ssion of a nmessage on a first one of the two buses to the second bus
is authorized. As the nmessage transmitted by the repeater includes a logic
~¥0".at the tinme when it is authorized to pass, the sending appliance or
~appli'ances on the second bus are in a po¥ition to detect the arrival of

this neseafifusicasiohs SPUEdY. £A6m! Men SR kn@f pb%ﬂﬁ?a%s’ﬁﬁ;{é desll Cabeon
the two buses, no information is |ost fromthe nessage transmtted. The

appllanc%@m%hlch interrupted their sending will resume .sending their
. message from theasterdihger eef . Jﬂnesepamt&muat:ed emiss@dfeent) e ther ef@aﬂd

Rept aotPERSTEEy gRREa8E 147 FneRLLLEE LOFRRL DS, ClE BnbfiotE0% GF Lhs,
~.whi ch guar ant eeBccordingt ttoanseiasi pnr@ﬂcuﬂemes@dg@immm s theondsdis.
~1n case ﬁ? éPﬁa@é‘é a&kgnlﬁt& %m?%t‘&%e :ﬁ:‘!éi egus! 8£~k Beral %fé@e&‘-palr
quarter perio 1.4)

Accordlng to one particﬁlar"embodiment, :the device
fcomprlses means for supplylng one of the buses w1th energy from
another bus. . S _ _ '

_ Other characterlstlcs and advantages of the invention
_ will .emerge via the descr:Lpt:Lon of a part:.cular, non- limiting
.embodlment 1llustrated by the flgures among which: o

- Flgure 1 dlagrammatlcally represents a home systems.
-network employlng the dev1ce in accordance with one embodlment
of the 1nventlon, o :

' - Figure 2, in the - form of a block dlagram, represents"
_the dev1ce 1n. accordance w1th the present embodlment of the
1nventlon, o
- Flgure 3 represents a block dlagram of the block 3 of
fFlgure 2 accordlng to the present embodlment '

' - Flgure 4 represents a functlonal dlagram of thez
analogue 1nterface unit 2 of Flgure 2, accordlng to the present
embodlment ' :

' - Figure 5 represents a loglc dlagram of the comparlson
unlt 5 of Flgure 2 accordlng to the present embodlment,
: .- Figures 6a to 6h represent timing diagrams of varlous _
signals used by the device 1n accordance w1th the .present o
embodiment, | A | o -

f--Flgures 7a to 7c represent tlmlng dlagrams of various
's1gnals of the device in accordance w1th the present embodlment
‘in- the case. 1n Wthh a. START blt of one message on one" of the
'buses is 1n advance of a’ STmRT blt of a message on the other
bus, _ ' , A . _
: - Flgures 8a to 8c represent t1m1ng dlagrams of certaln
slgnals of the dev1ce in accordance with the 1nvent10n, in. thef
‘case of the detectlon of two 'START bits, one of whlch is in
advance of the other by a maximum duratlon.- '

Flgure 1 represents a home systems network 1n whlch the

Thus is the replacoment sheet
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13 instance between 814 ns and 26 [ERR]. As was specified above, the value -
of 814 ns corresponds to. the tinme resolution of the. system- The
~¢“value T/4 is the width of the conparison w ndows. |t can easily be seen in
-Figure 6h that the w.ndow COWP:di sappear4. when the duration D i's greater

“than' T/ -- f |
oen T daedibEoof BoobBabliRel With M o1aviRRlof e bnbliR le EPopASRLe
detect edtipis smetogkk Bsadm va@e@rd@lcahenéds CHer c/iomes Syiatemse Releabe f

the starf pit gfedPfiRIEC! G ddT Ba1da ! S“r?s;t' S Bk 1 Y A Sy T E i r%%
I nactive, The Si gnal s .IP and CX are_conti nual ngar ed by the bI ock
If -the sihPw®y pRd drapm &P PRelhs FUCeP ﬂia éeWgrﬁ?SQj‘_i%qqﬂ_on

renalmluﬁmsmmilve) mhereas i f S|gnal T1 |s-
- .The network 1ncludes a flrst transm1851on bus or medlum_f
11 in the form of twisted pairs, and a second transmlsslon bus
or medlum 12 in the form of coax1al cables connected in a
conflguratlon known as “passive star” ' The two medla ‘are
connected w1th1n the repeater dev1ce 13 in accordance ‘with the
present example of the 1nventlon. '
'l The physical and electrical characterlstlcs, as well as
: varlous conflguratlons for 1nterconnectlon of the tw1sted palrs
and the. coax1al cables which are used in the present-embodlment,
are descrlbed 1n detail in the HS spec1f1catlon This document
also descrlbes the data format used for communlcatlon on these
_medla, as well as the communlcatlons protocols - Hence, this
_.descrlptlon w1ll be limited to the detalls necessary for a clear
descrlptlon of the 1nventlon
The HS spec1f1catlon descrlbes two dlfferent types of"
tw1sted pa1r cables, references TP1 and TP2 In what follows,
only tw1sted palrs of type TP1 will be of 1nterest ‘with the aim
.. of not confus1ng the reader. ' |
' The cable of the TP1 tw1sted palr in fact comprlses two'
twisted palrs in the same sheath. One of these palrs is used for.
-data transm1SS1on, the other for the power supply.. In what
follows, reference w:.ll be made only to the palr serv:.ng for .
 transmission of useful data. ' '
_ The TP1 tw1sted pair transmlts a 51gnal at a data rate
.. of substantlally 9.6 kBaud, coded accordlng to an RZAMI (Return
to Zero Alternate Mark Inver31on) code, ‘with negatlve logic. The
'loglc “Osf are coded alternately by a pos1t1ve and negatlve_'

voltage level the log:Lc “1g” belng coded by a zero voltage o

level. A parity bit is added to each character transmltted
chosen to obtaln a zero average DC voltage per character. '

_ Each character comprlses a START blt, eight data bits’ b0
to b7 (blt b0 belng the least s1gn1f1cant bit), an even parity .
bit and a stop b1t. The bits are transmltted in this order,'as

1llustrated above The START bit "is always transmitted with a

is. the rep\acement sheet
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taCtivated, block 6 activates the signal TE (CE remaining inactive)
~To put it another way, when two nessages are sent, each of them on one of -
“fhe two buses ‘at an interval of |ess than T/4, the message sent first is
‘transmitted to the bus on - whi ch the nessage sent. second is Llomnnah Thi's
transms is ‘tenporary, in the sense . -t hat en a

di spari t?&gﬁg‘g e%'?twe n the nmessages, priori ty is  imediately gi ven
to the nessage whu ch. upon detection of the disparity. .is transmttl ng a

- logic " ¢gradande i1 wier ai) dases.| g 4werq)§ray B g y£vgsal §To£>he- :
. directi Om of TTansmissSTom o one pus to the-otter. —fire—f=a rever si ng
- theé direction of transm ssion i mredl ately, even-within a bit, aI | ows t he
~appl i ance sendi ng-ﬁéﬁe RRRSAEEa tr@&ypettl REaRshAGisC %on%rrotlhe g_al?arggr@_%tn

d h "Q" tted b apot her -appliance stop.-
s Comn (PATERTEn caeryi bRl RN 2 (AR o TRh s o ( 8. ShEBesth CRRe

corresponding signal 1s ‘a baseband signal. The data are also
coded in RZAMI code, in a format identical to TPl. The coax:Lal
cable transports other s:Lgnals on other frequency bands. o

By way of example, the TP1 bus is linked to a mic'rowave'

oven, a wash:.ng mach:.ne 15, an oven 16 and a dlshwasher 17. The.
TP1- type medium is generally 1ntended for appliance control. The
bus ‘TP1 itself is conf:.gured 1nto a “dalsy chain”; 1t 1ncludes a.
_'central cable onto wh:l.ch are grafted the cables 901ng to the
var:.ous appl:l.ances, :|.nclud1ng the repeater 13.

The coaxial med:.um is 1ntended rather for transm:.ss:.on
of audlo or v:Ldeo s:.gnals, wh1ch are coded or modulated :
_approprlately, the ava:.lable passband being w:.der than on
twisted pairs. Clearly, control data also flow on this bus. '-_I'he.
appl:.ances connected to thlS ‘bus are, by way . of example, a
satellite- s1gnal decoder 20 to which are connected a parabollc
"antenna 18 for rece:.v:.ng s:.gnals broadcast by satelllte and a
terrestr1al antenna 19, -one or more telev:.s:Lon sets 21 . .and 22
and a v:.deo recorder 23 The decoder 20 1s connected to the bus
via the output - of its ‘UHF. modulator. The coax1al bus 1tself
according to the present example, has a conflguratlon known as'
“passive star . This conflguratlon con51sts of a multi- channel
‘central separator 24 to wh:.ch ends of coax:Lal cables ‘are
connected, the other end of whlch is connected to the appl:.ances_
mentioned above. A coax:.al cable l:.nks the separator 12 and the

- repeater 13. o - _

_ - The repeater has the functlon of maklng the tw1sted_' _
_pa1r coaxlal cable l:Lnk transparent as far as the control data'-'"

_ at the data - rate of 9 6 kBaud are concerned. The repeater also__-'
“ has the function of managlng the colln.s:.ons of data sent on the N
‘buses which it connects. ' ' ' ' ' . |
' It is qu:.te obv:.ous that such a funct:.on will not be"

'. -'_-carr:.ed out between the TP1 bus and the coax:.al bus for v1deo-_
type s:.gnals with a bandw1dth approachlng 6 MHz flow1ng on the_

Thns IS the replacement sheet
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pr ot ocol . The di rectlon of transm ssion is maintained until the end of the.
_message. The last case, case C, occurs when the time delay D between the -
START bits is greater than T/4. In this case, the first message detected by
~the devi ce in accordance wth t e present6 enbodi nent has priority: " TE'

orCE - ighaagh Vabed Zgé%asewceatgfeteﬁtefi 1 chaggBah digRAlimn O "

transmi SS|on i s auf until the en he message. Figures ra, /b and
7c repr eSEORdiRAT ot i H§r specdf ioad iongen stke £WOCEGHR - aRBeTIEQRtaxXt

“the STARpIghe fpred@ss adgampld 4 @m-} hehév\fcéhe@lomauatauehaaneet ecDat alirast -
- This can be seer;,)fr%rtr:t tghe fl‘:ch_itu w1 lttll)ee I“oIfSI fo.e e%et of Tisin advance of -
t he nsw?frﬂce ' _
_ Certaln aspects of the role of a repeater are - tackled in
the HS spec1f1catlon, partlcularly at - paragraph 7.1.3.1 _of _t_he
' “Archltecture part. | o - - R I o
' 'The_ various appllances _connected - to " t-he network
q.mplement a protocol for access to the bus to wh:.ch they are
connected Th:.s protocol bears the name CSMA/CA (“Carrier Sense
Mult:Lple Access w:.th Collision Av01dance ), and is described in
‘more detall in the HS spec1f1cat:|.on, TP1 part 'paragraph _
3.5.1i.a. - . . - . | '
ThlS protocol can be su:mnarlzed as. follows
An appllance monltors the activity on. the network v1a_

the. bus “to wh:Lch it is. connected. If it w1shes to send a

- message, a m1n1mum time t0 must have elapsed 51nce the last

'_actlv:.ty recorded on the transmlssz.on med1um (or a channel of
thlS med:.um) In the context 0f the present example, _t'h:i_.s_ time
. t0 is equal to _ B |
10 ms + two bit per:.ods = 12. 290 nms.
_ Ass:.gn:.ng a channel of the transm1s51on med:Lum to one'
among .se_veral _appl:.anc,e_s _is_ _' carr:.ed out by comparlng the
transmi_tted' signals' . -and the received' s:Lgnals, Wlthln each
appliance: While 1t is transm:.ttlng a logic “1?’, an appllance
will attempt to detect whether another appllance is transm:.ttlng-
a. “.0”. In the event that two ' appl:.ances respectlvely transmit a:'
logic “1” and a log:Lc “0”_, it is the logic “0” which prevails. '
‘When a difference between the signal sent and the signal
recelved is detected, the appl:Lances sending a logic “1” cease '
'sendlng,' while the appliance sending a ‘fO” continues to :send.
"_The other appliances wait untll the. medlum is free in order to
 resume sendlng o S
- This_ behaviour by the appl:.ances connected on e:u.ther
- side of the repeater w:.ll be put to good use by the latter '
Flgure 2 represents a. funct:.onal block dlagram .of~ the_}
'repeater in, accordance with the present embod:.ment The arrows'
represent the flow of s:Lgnals between the various blocks. Two
arrows in opposlte d1recta.ons on the same l:.ne indicate s:.gnal'
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edge of C, which has the consequence of activating TE and thus transnisSion::
tomards ‘the coaxial bus. Figure 7a. represents the. case - whi ch,

wi.th a.difference haV|ng been detected between the nessage. recelved on the
twi'sted-pair bus by the repeater and the7nmessage received on the coaX|aI
bus, th n [ in favour of the nmessage on.the-

tMASted g%ﬁ? % BB?? 3153 kgﬁg that it -is this message which |ncludes a .
- "0" at.the monenfnwEeRerals @hﬁfépéhéylpg genventdonsEare uped:kept active .
~as long as T is @ptidesifhaves 7ethEéaseEa§rhheoﬁaSEhén MEgﬁaléheftewthgct
is resolved in favour of “the message on.t e coaxial bus

deactivaFBB8Y®®Rr1 e CE is activated as.-long as C remmins active. Figure 7c-

“illustrates thecgas@esdbgn&res covdxizl deaolied ectred thEi gstgaaie tﬂlaﬁlﬁgso o

make. it ssible to describe the operatlon of the systentmhen Cisin

advance e‘feoﬁ' ven the :
; : " _RX indicates recelved s1gnals,

TX indicates 51gnals to be transmltted and
- RZ indicates coding in Return to Zero code. '
- The signals flow1ng' w1th1n the repeater are coded 1n.

1nverse RZ code (1nverse return to zero code) in contrast to the

s1gnals coded in RZAMI code on the two connected buses. . The:
transcoding is carried out by blocks 1 and 2 so . that 'the
repeater can work on binary logic 51gnals ‘with only two voltage.

jlevels ' ' a

The RZ. code is well known to the person skllled in the

‘art. The “0s8” are coded u51ng zero- voltage levels, whlle the
“18” are coded by substantlally rectangular pulses, the spec1f1c :

feature of thls code belng that two “1s” which follow each other
are’ coded by two separate pulses and not by a S1ngle pulse of .

double w1dth The inverse RZ code codes “Os” and -not “i1s” u51ng
pulses. A mention of percentage follow:.ng the two letters RZ |

~indicates the duty cycle (duration of pulse over the total

~ duration of one bit) | ' o : : ' , - '__

' The RZAMI code codes the “1s” by zero.leuels,'the'FOs”

" being coded by pulses of alternately pos1t1ve and negatlve_
polarlty, Flgure 7 dealt with later, glves examples of the two '
codes. | | | - S o

| Block 1 represents the analogue interface between the
'repeater and the twisted- pa1r bus. ThiS'block is connected to

h_hthe two differential lines TP1+ and TP1- at the input and at the
output. Block 2 represents the analogue 1nterface between the
repeater and the coaxlal bus. . - L ':”
Blocks :L ~and 2 carry out the convers1on of the RZAMI
11ne code into inverse- logic RZ codes on reception, and'Carry':7
-out the reverse conversion . on sendlng. . _ . j p
F;gure 4 1llustrates the repeater- coaxlal interﬁace.
' block 2 used in the present embodiment. o
-1 Thls block: 2 1ncludes two dlStlnCt parts- the sender"
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symetry of the system it suffices to swap the references T and C. Figures
8a, 8b and 8c illustrate the case in which the tine delay between the two .
" START bits is less than the duration of a system clock- period: the circuit
consi ders that the rising edges of the" sﬁgnals Cand T arrive at the sane

tine. ASa|s<s@mba.§' td1e SANEhe Secai¢ell sdsRmid) éptue Tﬁﬁa}ehaltgfegg as Iong _'

on both sid repea

d |
%E hg(ra rCT:E "glegjct at%%sgntlc a FdtBterehicallis %E@eéﬁééeﬁeta/mmblmebelng
'nessagesprwbemMeﬂsLatqrﬁaﬂhﬁsﬂaBSBﬂBIyrmaklnj iSe t b2 §E§ﬁ§9§ p@BHﬁE@BtWﬁg

- I hstance
'gllfglgc |ve c&%F2%§c%Q3§5 %Ehyﬁlcbh%agﬁggﬁﬁpth% Hﬁﬁﬁa oo Saﬁ'é’clng from
‘the coaxial cabfge mw@ﬁssﬂn@d&a%%fmﬂﬁdes actlanﬁplng tsréhiwhigeh
| is activaked dmdiaiOcfpe! BacBRARAVE L AIMR LAE DECTIRAGE BESchE D9hna
.ftern‘nategcelved from the coax1a1 cable to a voltage which is,  for
example, 2.5V, mldway between VCC and GND. The clamped Slgnal
is compared with a hlgh threshold V+ and with a low threshold V-
) 1ntended to detect the pos1t1ve and negatlve pulses A first
comparator supplles a low loglc level when the clamped s1gnal
. excéeds the V+ threshold while a second comparator supplles a
 low loglc level when the clamped s1gnal is lower than the V-
-threshold The comparlson is carried out by two comparators, the
outputs of whlch are subjected to a loglc “OR” (1mp1emented by
connectlng the outputs of the two comparators), thlS output then
_be1ng inverted. ' : : S
The resultant s1gnal Cx;Rx;RZ is thus coded according'
'to an inverse RZ code. - | ' :

" The operation of the block 1l is s1m11ar to that of thei
block 2,° the essent1a1 dlfference being the use of differential
s1gnals on the two llnes TP1+ and TP1- The functlons of the

'_-block 2 can be adapted by the person skilled in the art to'
"dlfferentlal signals such as those present on the conductors
TP1+ and TPl— of the twisted- palr cables. The transcoding
pr1nc1ples remaln the same. ' ' _ _

On recept:.on, the signal converted by the block 1 is
referenced TP_RX_RZ. o . '

‘The signals TP RX RZ and CX_ RX RZ  are processed
'respectlvely by . the blocks 3 and 4 of Flgure 2. Figure 3

' 1nd1cates the operatlon of block 3, in a more prec1se way. Block
4 operates in an entirely similar way. . o
. Block 3 fllters the s1gna1 TP_RX RZ by a fllter 31,
which, in the flrst place, carrles out sampllng of the s1gnaln
Accordlng to the present embodlment the logic level that the
| samples represent is recognlzed only if it is ~confirmed for at
'least three consecutlve samples The 51gnal thus flltered, is
resampled by a sampler 33 at ‘the rate of a system clock CLK 32,

SUbStantlallY faster than the bit. c10tk The system clock has a -
| | | This is the replacement sheet N
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(Figure 8b). Figure 8c |Ilustrates the case in mhlch t he nessages are
“identical on  both buses throughout' the duration of t hese nessages.
‘Blocks 7 ‘and 8 aut horize or do not authorize the. signals_ - 15 CX'or-TP to-
pass. to the- |nterface bl-ocks 2 and 1.. 'Husconductlng or non-conducting

- stat stage . .According to
: gng Sa?fﬁb v S|nﬁ$¥né£§ ﬁlﬁ%n?fi %?bcﬁﬁ grgeggghaﬁoﬁ&w§; Lfduency
-t wo- i nputof] 01g42:3 ‘MG . Thver spstem chosk bla)(ﬁ&m%em atemesglﬁaBSeEXtQaancthe '

TP_Q whi gly d rgi&g,g eoﬁtyedo 4y of the pul ses respectively on TP and CX
these signals wl w the interface bllacks 2 and 1 to reverse the = . -
polarity The flltered and resampled 31gnal at the output of block

3 is referenced TP. _ _ _
Block. 3 1ncludes a’ counter 34, reset to zero when"a :
'.START bit is detected in. the recelved signal.. The counter 34 is
linked to the system clock and counts the number of system clock o
periods .8ince the detectlon of this bit. A START bit is present' o
at the start of each character transmltted. ' -
- The START b1t is detected by a detector 35 ‘when a loglc
level “0”, that is to say a pos1t1ve pulse, 1s detected on one
of the ‘buses when the bus has been inactive or when a STOP b1t
has previously been detected. ‘The output of the detector 35 is
llnked to the zero-reset 1nput of the counter 34.
From the value of the counter, a decoder 36 generates a
'ys1gnal 1nd1cat1ng the presence or’ otherw1se of a transm1ss1on on
~ the bus with Whlch it is assoc1ated As was mentloned above, a
-character 1ncludes 11 bltS, which corresponds to 1408 system
clock perlods. The decoder supplles a signal wh1ch will be at an
"actlve logic level as 1ong' as the state of ‘the. counter 11es
__between 1 and 1408. The 51gnal supplled by the decoder of block'
3 will be referenced T, while that supplled by block 4 will be
-referenced C. 0bv1ously,-the s1gnals T and C remaln 1nact1ve as
long as a START bit has not been received. ' ' '
~ The counter 1s used for generatlng other 51gnals in the
device, as will be .seen durlng the descrlptlon of the other
blocks. For reasons of clarity, the links between the counter
and the other blocks do not feature in Flgure 2. _
_ Block 4 is similar to block 3, but receives the CX RX RZ
signal and supplles “the CX and C 51gnals, correspondlng
.respectlvely to the TP and T s1gnals - ' : . o
‘The comparator block 5 compares the s1gnals TP and CcX
and detects the differences between the bits 'represented by
these 81gnals ' The block supplles two s1gnals- Tl and C1. T1 is
activated the first time when ‘TP is different from CX and TP is
- at the low level (that is to say when a. “0” has been 1dent1f1ed;
on the twisted- palr bus) It is deactlvated only at the end of
the message comlng from the tw1sted palr bus. C1 1s actlvated

Thls is the replacement sheet o

| Dat_e: - 4 MAY m



of the AM pul ses on the coaxial bus and tw sted-pair bus. The signal CXQ
and TPQ are derived, the exanpl e; by flip-flops which divide the signal s
CX and TP respectlvely by two. The flip-flops are, obviously, set to zero :
upon detection of the respective START biPs, and react to the rising edges

- of- CX and.pfP. fifstsltﬁ.%é STﬁxl@dlef’fefentreﬁr%m t¢edands @OPLEPrdtat het Qow
bl ocks 2 and 1, IS to say hhe .anal, og Eglnterface bet¥§ﬁ the

repeat er kawek hétB§§e§-s D&Pa Soaéhdw g0 t h‘e S; PYTH1 & | Rk the
by the assapblal %us) || st Hat efbddt Fvaned dnlyhatseid nendissenihy 4essage

~ receives the, si XRZ, a,l c_ signal derived by the block 7. This
assenbl y SR %’?}ﬁ%c‘é‘ﬁ?&aﬁ?ﬁé U%1gnal CX_Q from bl ock 7. The. signal .

CX_ Q gi ves the paritgndofCl taeepulesrer actieathf thansaimet ddimen At Heogip
bus. KﬂOVééladgG:ema)foé Ui ©" 184 AP AP i duR@Ss! Dl €, - on-the one .
- Comparison of the CX and TP 31gnals is carrled out -only o
durlng the time w1ndow COMP generated by block . 6, the
.characterlstlcs of 'whlch will be detailed later. It,,is
sufficient to know for the moment that the comparlson w1ndow is
generated in such a way as to permlt comparlson ‘when the TP and o
_/CX signals can be dlstlngulshed “in thls example durlng a part
~ of the flrst half of one bit perlod when TP and CX are coded- in
" RZ 50% code. In: the flrst stage of block 5- (stage 51), a loglc
- “AND” is performed between respectlvely ‘the TP and CX s1gnals h_
and the COMP -gignal. ' . ;
 The stage 52 then 1mplements three exc1u51ve ORs : each
:zintended'to'test one - of the follow1ng condltlons. o
" “CX is equal to 1"
“TPpis equal to 17
“CX not equal to TP” o
'.pA thlrd stage, cons1st1ng of two “ANDs P each with'two .
- inputs, combines the results of these tests, supplying loglc_.
signals correspondlng to the follow1ng condltlons
~ “CX is equal to 1”'AND “TP is not equal to cx” .
“TP is equal to 1” AND “TP is not equal to CX”
- The s1gnals at the outputs of the two “ANDs” jare
_ des1gnated respectlvely by CXE and TPE 1n Figure 5. Each of the
© two s1gnals controls the settlng to the 1oglc “1” state of one
of two flip- flops (stage 54), the respectlve Q outputs of wh1ch
correspond to the s1gnals Cl and T1. ' '
A first flip- flop recelves the s1gna1 CXE on its clock '
input, a voltage VCC correspondlng to a 1og1c “37 on’ 1ts D"
input The f11p flop can be reset by a log1c “1”'on ‘one of the
three - follow1ng S1gnals. a generlc “RESET” s1gnal which is
actlve, for example, upon 1nt1allzat:on of  the. c1rcu1t the
signal’ 'NON(C)., C. 1nd1cat1ng ‘the presence of a message on the
coaxial bus,;and flnally, the 51gna1 T1 comlng from the second
flip-flop. The s1gnal NON(C) resets the fllp flop to zero at. the

" ~ This'is: the replacement sheet
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hand, to code the first bit (START bit) with a positive pulse, as required:
particularly by the HS specification, and-on the other hand to code the -

“0s" ‘alternately with a positive or negative- puI se. Symmetrically, block- 1
receives a signal TP_Q generated by blodR 8. The signal CXTXRZ undergoes-a

first | ogikyg "d¢\Dh ﬁaswage ohe WY i doastinabus NVené edebyt abol Reeld By 4eardid
“a second | ogic "AND 5 with the si

out put of%k hdlf iFEEVehNEP, BYPYSRF aEngggsﬁat%tnro%? \F/:%i’tg'gg?par%g%'ﬁ}uﬁg cr
swi tch 4G:Han§@rlgaau.\mhmgmgmtistamtrmm al cable, while the out put of ..
e et Y of omtd bl B OF, She TEs¥eialsp A6 00 L0OBRAS £ che
~logic " Al‘ﬁ.gnabr@.)ver t hese bI ocks generate signals CXQ and TPQ Whl ch o
_'Wnldi Cg} leosv htehpar I fiYe Osecgﬁdpfﬁﬁs £ 8pPeEdestlsy e Té’aﬁ@dp%ncamae ssgra{é
f:Lrst flip-£flop to generate T1 instead of c1. ' ,
- The block 6 :|.s the block Wthh dec1des on the behav:.our
_ of 'the repeater on the bas:Ls of the s:.gnals present on the buses
'whlch it 1nterconnects The block 6 recelves the s1gnals TP and
T, CX and C as’ well as the signals T1 and Cl. o _
. The block 6 derives the s:.gnals TE and CE, B which '
-authorlze respectlvely the transm1s51on of the s1gnals present
on the tw:.sted -pair bus to the coax:.al bus’ and convers_ely. These
signals control blocks 7 and 8 described later.'
Flgures 6a and 6d g:Lve an example of s:Lgnals as detected'
- on the coax:Lal and TP1+ cable. The sequence of data bits
'corresponds to'“001 for the coaxial ~cable and to “000” for
TP1l+. F:.gures 6b and 6e 1llustrate ‘the correspondlng s:.gnals
- CX_RX RZ and TP_RX RZ as they are presented ‘at the output of the
block 2. For clarity o_f explanatl_on, it is assu.med in 'what.
follows that the s:'Lgnals CX and TP 'are 1dent_1cal to the signals
CX_RX_RZ and TP_RX_RZ. | I L
- From the states of the counters of blocks 3 and 1, 't_he
decoders placed at the output of the said counters generate a
-comparlson w:Lndow, for. each b1t,_ of width T/4, _where T is the
period of the bit clock ThlS compar:Lson window lasts from ‘the
instant T/8 to the instant 3T/8 of each bit, centred around the
middle of the positive pulse. The values given  are matched to
the RZ code at 50%, as J.llustrated by Figures 6a, 6b, 64 and Ge
In this case, in fact the pulse correspondlng to a loglc “0”
lasts only T/2. It is obv1ously possible to use other w:Ldths and.
-s:.tlng of the compar:.son w:.ndows, 'in the case of : th:Ls 50% code,
but more . partlcularly 1n the case of a dlfferent code.
: The comparlson w1ndows result:.ng from the s:!.gnals of
Figures 6b and 6e are illustrated on. the t:.mn.ng dlagrams of
Figures 6¢c and_6f 'Block 6 performs a loglc “AND” between these -
two w'indows. The _result _' of this “AND”, called COMP is
111ustrated by the t1m1ng dlagram of Flgure 6h. The advance of

ThIS is the replacement sheet

Date: = 4 MAY%‘ o



This is the replacenent sheet 16 interface blocks 2 and 1 to reverse the
polarity of the AM pul ses on the coaxial -bus and tw sted-pair bus. The

signals CXQ and TP_Q are derived, for exanple by flip-flops which divide
-the signals CX and TP respectlvely by twop The flip- flops are obvi ousl vy,

.set_to zero upon detection of the respective START bi. act to,the
rising ed§B& UﬂnéRwamYeHDthﬁuPEﬁiﬁarg naﬁag Fg t? dthggwindow

gppr opri atoMpt pelinac iy 42 mnd?ﬂguﬁélasg | Bep@aBsy Fti.gulrbs £@alnﬁguﬂ:‘déht‘ etbHaghsw
etween t

i’ bl ock. *z-ﬁe $BFRR=ASBBBry EONE G2t SUBRUTY B qure 4. o L
Block 6 d1st1ngu1shes three. dlfferent cases: A B and.C,
each correspondlng to a different bracket for D ' '

- In case A, the advance D is less than one perlod of the
system clock which perlod accordlng to the present example, is
of 814 ns. A START bit has been’ detected on the two buses. With
the advance being smaller than the t1me resolutlon of the
-device, it is 1mposs1ble to say whlch of the two s1gna1s was
sent flrst.. : _ '

- In the first place, nelther CE nor TE are actlvated as
long as the slgnals on the two 51des of the repeater are
ildentlcal that is to say as long as "the s1gnals Ci and T1 are
‘in the inactive state.' _ o |

. .As soon as the comparlson of the s1gnals TP and CX shows
a dlfference between the s1gnals on the two buses, one of the
.s1gna1s Ci or T1 passes to the actlve state. As described above,
C1 indicates that TP and CX are dlfferent and that the current
bit on CX is a “0”'b1t Symmetrlcally, T1 1nd1cates that TP and
CX are. different and that TP 1nd1cates.a logic “0”. As the logic
“0” has priority over - the loglc'“l” because of the appliance
network access protocol, block 6 actlvates the signal TE if TL
is active and the s1gnal CE 1f Cc1 is actlve In thlS case,

- transmission of a message on a flrst one of the two buses to the
. second bus is authorlzed. As the message transmltted. by the
'repeater includes a logic “0” at the time when it is authorized
to pass,:the sending appliance or appliances on the second bus
are in a position to detect the'arriyal of this message'and Stop
sending. As the start of the message was identical on the'two_
buses, no 1nformatlon is 1ost from the’ message transmitted. The
.appliances which 1nterrupted their sendlng will resume_sendlng -
- their message from the ‘start thereof. These interrupted"messages -
are therefore not lost elther Once activated, either the 31gnal
TE.or the s1gna1 CE 1s kept actlve up to. the end of the message'
‘transmitted to the second bus, = which guarantees 1ntact..
transmlss1on of the message on th1s second bus. '
In case B, the duratlon D lles between one system clockr
period and a qQuarter of a bit clock perlod (T/4), in this
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The sending assenbly 42 receives the signal CXTXRZ, a | ogi ¢ signal derived
by the block 7. This assenbly the second "AND", in the active state,
controls closing of a switch 47 linking a vol tage G\D to the coaxial cable.

~ Hence, the si gnal- present on a bus can BB transnitted to the other bus. The ..

-coaxi al cable_i | I SPEE
cl-anpi ng 8§+3 F?or e&g:ee #gsngsaﬁab 2% %aﬁtsA%rST%%g?nent If?'hééi 4%?/?%% athe

incl. udesvamneanafog&ﬂallllms er¢car;eesmn<§$1e %%né:h%/pé:l%cé]e@l%tw ot H8L

eirbodi ne ri Vi | hickesn nehé O £isbfalvihgswkat n
bet ween’ ?ke t%o g‘ti}tges ccoﬂ% - ﬁl{é? A émﬁb& 5 Lope s?hgt

th nbod
devi ce | gehugesidiy dedgeerain pgmvreugg\?}h%:ﬁ eﬁlfe %E%%p8¥®£aag?8§?Fa5ﬁe
. _of the twgeﬁerty@r hﬁra/&(i%rw g gTeatkaurhane myadi ment variant, the device .

' In case B, ' 1n the first place, that one of the two

".messages which is in advance of the other is transmn.tted if the
START bit of TP is detected first, block 6 actlvates TE, whereas
'CE -remalns inactive, and if the start bit of CX is detected
firSt; CE 1s actlvated whlle TE remains 1nact1ve _

_ d The s1gnals TP and CX.are continually compared by the
block 5. If the s1gna1 Cl is activated, then block 6 actlvates
the'signal CE (TE remalnlng 1nact1ve), whereas 1f s1gnal T1 is
activated" block 6 actlvates_ the 51gnal TE . (CE remalnlng
1nact1ve) R | l ' '.

_ To put 1t another way, when two messages are sent each

_'of them on ‘one of the. two buses at an interval of less than T/4

- the message sent first is transmitted to. the bus on which the'
message sent second is flow1ng This transm1ss1on authorlzatlon

. is temporary, in the sense that, when a dlsparlty appears
'between the messages, prlorlty is 1mmed1ately glven to the'd
message whlch upon detectlon of the dlsparlty, is transmlttlng
a logic “0”. Hence, in certain cases, there may be a reversal of
the direction of transmlss1on from one bus to the other. The
fact of reversing the dlrectlon of transmission immediately,

"even within a bit, allows the appllance sendlng the message
'transmlttlng a logic “1” at the same moment to detect the logic

o “0”' transmltted by another appliance and to stop its ‘own
| transmlssa.on as a consequence, 1n accordance w1th the CSMA/CA
'“protocol The dlrectlon of transm1ss1on is malntalned untll the
end of the message. ' '
. The last case, case C' occurs when the time delay' D
B between the START b1ts is greater than T/4. In th1s case, the

,flrst, message detected. by the device in accordance with the

~present embodiment has prlorlty "TE or CE is actlvated in

.consequence by block 6. No. change 'of direction of transm1ss1on

' is authorized until the end of the message _

Figures 7a, 7b ‘and 7c represent t1m1ng d1agrams of the
s1gnals c, T, Ci, T1, CE and TE when the START bit of a message
' | o Th.s is the replacement sheet.
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i ncl udes
t he ot he
.'buses b
"enbodlne

nmeans of supplying one of the buses fromthe energy available on
r bus. The invention is not limted to a repeater:|inking two

ut can be generallzed to nore than two buses. According- to the_
nt which has just . been described, when there-is conflict

bet ween bwo thmes tagetedpadl Bad slsgld/@feé&d hey age. Imisldtaﬂ Bel Qeleﬁ 2ol

~the tine
"priority

obvi ous elge tdfe ¢nvehithnhas mite |dondeghdmwcd hos pcetivatingants t&ad thﬁsa

a es start to di The fact that the. "0"

tgg?%ﬁ&rﬁ Freﬁasfi S Hé??-\f}gdeﬁ%mqfr’]e‘f CERIABA G éPG@moleh?srqsllps

system eemsaghegsmt 28Wat¥Re Ak RE3KI4Y! pusthe may -have priority.

‘Figure 7a represents the case in whlch w1th a

'-dlfference hav1ng been detected between the message recelved on

- the tw1sted pa1r bus by the repeater and the message recelved on

_the coaxial bus, the: confllct 1s resolved in favour of ‘the

.message on the tw1sted palr bus, T1 1nd1cat1ng that it is thlS :

'n,message which includes a “0” at the moment when thlS dlfference

is detected TE is then kept actlve as long as T is actlve.,
Flgure 7b represents the case 1n whlch the confllct'is

;resolved in favour of the message on the coaxial bus TE is then

'detected

o c.

deactlvated whlle CE is activated as long as C remains active.
Figure 7c 1llustrates the case where no confllct 'is

operation of the system when c 1s in advance of T. leen the

symmetry of the system, 1t sufflces to swap the references T and

~of a system- clock perlod the c1rcu1t con31ders that . the rlslng

edges of ‘the signals C and T arrlve at the same ‘time. As long as

Flgures 7a to 7c also make 1t poss1ble to descrlbe the

Flgures 8a, 8b and 8c 1llustrate the case ‘in whlch the
tlme delay between. the . two START bits is less than the duratlon

the s1gnals Cl1 and T1 are inactive, that 1s to say as long as

_the messages are identical on both 51des of the repeater,

) nelther TE nor CE are actlvated.

When a dlfference is detected between the messages,

'whlch is as prev1ously explalned ‘it is the message representlng

o_instance, when Cl is. active, CE is activated until the end ofn“
- the message or1g1nat1ng from the coax1al cable (Flgure 8a),
whereas ‘when T1 1s actlve, it is TE which 1s actlvated ‘as long'7

a loglc “0” whlch has the prlorlty allocated to JIL ‘In th1s

as the message orlg:.natlng from the TP bus 1S not term:.nated

'(Flgure 8b) .

Flgure 8c illustrates the case 1n wh1ch the messages are
identical on both buses throughout the ,duratlon of these
messages: R :'. ' _

Blocks 7 and 8 authorlze or do not authorlze the s1gnals
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One advantage of the invention is that all the elenments making up the
device (apart from certain parts of the anal ogue.interfaces 1 and 2) can be '
inplenmented in a prograrmabl e logic circuit in the formof conbinational

and sequenti-al .l ogic. A microprocessor oi#5microcontroller is not absolutely

pecessarix W%C&Sr@#’&%n@ﬂs %ﬁééféécéhsleeﬁw oxXiahy and e daasuccglﬁgwe
yst em Is1s the r acenment sheet Figure 3 .31 Filter | er -
. 35 St art q;qtnqmtceqndmtlng ‘state is determined by the state of the E or .
TE s:Lgnals. According to one partlcularly s:mele embod:.ment
“blocks 7 and 8 each compr:Lse a two input’ logic: “AND”. Moreover,
these blocks generate signals CX " Q and TP 0 Wthh 1nd1cate the
- parity of the pulses respectlvely on TP and CX: these s1gnals_
w:Lll allow the 1nterface blocks 2 and 1 to. reverse the polarlty
of the AMI pulses. on the coaxial bus and twisted- pa1r bus. The.-'
signal CX ' Q and TP  Q are der:Lved the example, by fl:Lp flops :
_'-wh:Lch d1v1de the s:.gnals cX and TP respectlvely by two. The.
- flip-flops are,._ obv:.ously, set to =zero upon detection of the
"respecti_ve START bits, and react ,to the rising edges of CX and -
TP. | " S -
The s:.gnals cx and TP are transmitted, as appropriate,
to blocks 2 and 1 that 1s to say. to the analogue interfaces
between the repeater and the buses Data sending on the bus_1s_
performed, in block 2, by the assembly 42 illustrated "i'n Figure
4. SR |
| The send:Lng assembly 42 receives the s1gnal CX TX RZ a
log:Lc s:Lgnal derived by the block 7. This assembly add:.t:.onally
. receives the signal cxX . Q from block 7 The signal CX _Q glves the
'_-_par:Lty of the pulses currently transmltted on the TP bus.
.Knowledge of this 1nformatlon makes it poss1b1e, on the .one
hand,  to code the first bit (START bit) with a pos1t1ve pulse,
as requlred part:l.cularly by the HS spec:LfJ.catJ.on, and on the-
other hand to code the “0s”. alternately w:Lth a pos:.tlve or
'negat:.ve pulse. ' _
_ Symmetrlcally, block 1 rece:.ves a s:.gnal TP Q, generated
_byblocks.- - . : - |
 The s:.gnal CX TX_RZ undergoes a flrst loglc “AND” 43
'w1th the par:.ty s:Lgnal :anerted by an :anerter 44, and a second
log:Lc AND” 45 with the signal of non- 1nverted parlty The
E output of the f:.rst “AND in the actlve state, controls clos:Lng. ,
' of a SWltCh 46 - lJ.nk:Lng a vcC voltage to the coax1al cable, while '
the output of determ:Lned by the state of the CE ‘or TE s:.gnals
Accordlng to one partlcularly s1mple embodlment, blocks 7 and 8
__each compr:Lse a two input logic “AND”. 'Moreover, these blocks
generate signals CX_Q and TP Q wh1ch 1nd1cate the parity of the
pulses respect:.vely_on TP and CX these s1gna1s w1ll allow the_

This is the -_re_p_lacement sheet -
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.34 11-bit ¢ounter_outputs 36 Decoding Figure 5 et = and ou exclusive =

“'exclusive or ou = or raz = reset bascule :.flip-flop.Figure-Gh et = and .

- »19 - CLAI M5 o ' L -

S .16 . .
_:Lnterface blocks 2 and 1 to reverse the polarlty of the AMI
‘pulses on the coaxlal bus and twisted-pair bus. The s1gnals CcX_Q
and TP Q. are derlved for ‘example, by flip- flops which divide
the s1gnals CX and TP respectlvely by two. The f11p flops are,
-obv1ously, set to zero upon detectlon of ‘the respectlve START
bltS, and react to the r1s1ng edges of CX and TP. '

' The 31gnals CX and TP are transmltted aS'apprOpriate,
to blocks 2 and 1, that is to say to ‘the analogue 1nterfaces
between the. repeater and the buses. Data ‘sending on- the bus is

~performed, in block 2, by the_assembly_42 1llustrated in Flgure'
. _ _ _ . |
,' - The sendlng assembly 42 receives the 51gnal CX TX Rz, a
loglc s1gna1 derived by the block 7. This assembly the second'
' “AND”, in the actlve state, controls clos1ng of a sw1tch 47
linking a voltage GND to the’ coaxial cable. ' ' '
Hence, the 31gnal present on a bus can be transmltted to '
the other bus. ' ' '
The coaxial cable is llnked to the assembly 41 as 1s the -
assembly 42 via a clamplng capac1tor 48. . _' ' _
Accordlng to a variant embodlment, the aevice'includes
two analogue 1nterfaces of the same type. S -
_ Accordlng to another embodiment variant, '"the' device
" includes means for electrical insulation between the two buses.
T According to another embodlment variant, the. dev1ce
~includes an electr1cal power supply intended to supply at least
.one of the two networks. _ S

' Accordlng to a fourth embod:.ment varlant the dev:'i.ce"
includes means of supplylng one of the buses from the energy
avallable on the other bus. ' . ' _

_ - The 1nventlon is not llmlted to a repeater llnklng two
-._buses, but can be generallzed to more than two buses. _
According to the ‘embodiment which has just been
'descrlbed when there is confllct between two messages, prlority'
is glven to ‘the one. 1nclud1ng a loglc_“o” at the time when the :
nessages start -to dlffer. The fact that the “0” has prlorlty _'
before the “i” 1s derlved from the CSMA/ Ch protocol ‘It is quite o
obv1ous that the invention is not llmlted to this protocol and
“that, in a system employlng another type of protocol, the “if
' may have prlorlty ' ) o S
| This 1s the replacement shest
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1. - Device for Interfacing (13) between at least two .
comuni cations buses (11, 12), conprising a two-way interface (1, 2) for -

~each of said communications buses, a circuit for conparison (5) of messages.,'_

received on the said interfaces, a circi®. for resolving conflicts of
priority (6) betpgenpResRaee Qﬂ@r&w@pmﬁehalbhn&ssaér&tclatmléhéOélements

- resolving conflicts of I’IQI’Ity ) . de ermnln gsald
over | app 5irg upehe §¥i‘a§% Hé‘%laﬁé} pfqucmlge,r :'a’ildp SHP i ?%"so?‘ﬁ?ﬂﬁﬁue
circuit: ﬂ.ﬁteﬁﬂabeel 2i ngnd r 2NsEassivE hfiplementedsage ahaprasmramna:hsléyloglc X

T rom whi CACHME R oEBe TR o aotriraftont SR, RAERER i

determ nmcnopnbceasdrmssagechacongrpii.ilen ths | sona(&bmlta:eflmoneoessaryhe S

the conparison
: system.

time del gy hgt WE‘?:? g%na&ﬁg&yofree@c%sovc@fé WiIeLTP e AR wetrs%heof _' R
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nmessages. 2. Devi ce according to claim1l, wherein each t wo- may

interface is linked to.a send authorization.-circuit (7, .8) comuni cati ng to B

it a nmessage-to be transnitted on the bu$8to which the said interface is
connected under the action of an authorization si gnal (CE, TE) output by

“the prioﬁHQPI@O@f|ICt resolution circuit (6), 3. : Devi ce according td
- Caim?2, yshesrqidaysai d Inteffacing device Is connected to a first :
communi cations hus.and to a second conmuni cations bus. 4. . Devi ce

“accor di ng¢3 $3P4i8% 3, wherein said conflict resolution Circuit détermines

‘the ti nemlgt)ax(d}bll}_etd&@tttlhﬂl start of two messages. received on-the two:
connunlcg I Qns ses o Devi ce accordlng to Claim4, wherein said
devi-ce h &iﬂa §#$\ﬁ9¥q5%ﬁaresolutlon if said time delay (D) is less than
said tinme restputtison, then no transmi ssion authorization signal is -

generategsaﬁec%ggngs t he tmo nessages are |dent|cal

Figure 5 .
et = and . ,
‘ou exclusive'=_exc1usive'Qr
ou=or :
. raz = reset _
' bascule = flip- flop

Figure 6h
- et = and

'Tbh¢stheremacementshéet_
" Date: = 4 MAY 1908
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priorit een, 668 first pl ace, to the nmessa a\!qlg_nggc,s_barted
first, | zation signal jgei ng generiatea=by=—tire—corfFet
~.resol. ut| and intended for “the send aut horization Ci rcuit
. associated wth the comuni cat i ons BHAIMEom which the priority nessage o
- did not. cone. 8. - .Device according to one. of Clainms 5 and. 7, - '
“characterized in that, as soon as tEhe ness % cI ude di fferept _

i nfor maticon, prRSIASF | sf%‘Fve?'nn’Eﬁr ﬁﬁlﬂgssgg‘@ i n S a 3bgi deBFE

sai d corﬁdmmlcateiwﬁmt i pAsesci r@ai,t 1jener ahalﬁgctealzedr ansn sshad it

20 corrp ionm wi ndow, but greater than the tine ea‘ygL gy 19As BEENdRVI Ce,

aut horii (lm&nse si gnal (CE, TE) I ntended for- the send
aut hori zatr Gircuit associated with that one of the two

a two-way - interface (1, 2) for each of the said
commun:.cat:.ons buses, - g o N
a circuit for compar:.son (5) of messages received on the
‘said :|.nterfaces, ' | | . '_ o
a CerU.lt for resolv:.ng confllcts of prlor:Lty (6) between
messages overlapp:.ng 'in  time, the said confl:Lct -resolu'tion
circuit (6) author:.zlng transmlssn.on of the pr:.or:.ty message
through the - saJ.d interface or interfaces ( 1,  2), to the
commun:.cat:.ons bus from whlch the sa:.d prlor:l.ty message d1d not
._ or:Lg:Lnate. _ _ ' '
2. Dev:Lce accordlng to the precedlng cla:Lm, characterized
in that each two- way 1nterface 1s 11nked to a send author:.zat:.on
c1_rcu1t (7, 8) communicating to it a message to be_ transmitted
on the bus to which the sa’id interface is connected under the
action of an authorlzatlon s:Lgnal (CE, TE) out'put by the
priority-conflict resolutlon c1rcu1t (6) '
3. Device accord:.ng to Claim 2; characterlzed in that the
said :|.nterfac.1.ng device. is connected to a f:Lrst communlcatlons
‘bus and to a second communications bus. L '
4. Device accordlng to Claim 3, characterized in that the
" said confl:Lct resolution c1rcu1t determ:.nes the t:|.me delay (D)
between the start of two messages recelved on the two "
communications buses. o | '
5. . Device acccrdlng to Cla:.m 4, characterlzed in that if
the said time delay (D) is less than the time resolution of the
said _dev:x.ce, then, at £first, no transmission authorlzatn.on -
signal is generated as long as the two messages include the same '
information.’ . - | g R
6. ‘Device 'a_c'COrding to Claim 4, characterized in that the -
said conflict resolution _circuit' (6), for each bit of a me_s_sage' '
recei\'}ed, creates a comparison window (CX_COMP, TP _COMP) of
'duration less than the bit period (T). _ o L
7. Device according to Claim 6, characterized in that ‘when

the said time delay . (b) 'is less than the duratlon of the said
T e relcsmer et ol i IIII
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: heet Has Been Replaced
.communi catlonTshlSS eetlmgﬂgl ch the priority message did not corre 9.
Devi ce. accor di ains 5 and 7, characteri z I

as the message NE\ erent infor bl on, pri orltyﬁlfissqﬁ%%:‘ SQBFgN he
message including ‘the information haV|—ﬁg"pr| ority inLthe ‘3 SS
pr ot ocol C@npahesta@pm.adowes ron g ate t othhas & HalSetme t béséﬁuéléﬁ”fdf o

[ on_aut hori.zation_ si (CE;
ot ended o T hePe SR e g Paly A aR ne " SIEBE] RIEFau (o1 FAE GiRBSATR he
t wo comﬁFhYJeTH| ofitapeds ffioratwhi c& tisendr i oamtlyonmasta:gm di dlgﬁhlcor&lrgé) :
Devi ce " afsdH el t 8yCl @hdn @oRQEQEEthés ]ggtic%%t Rt %en ﬁﬁ@{,\,dlr}t'[e}?@ed

reat er than dur at1 on corrparl so
S(ra: g?/I t;’%ﬁss& Semd n@é’é’—ﬁ’@é‘lﬁé‘ﬁlﬁ& stet¥edity| rastsocnalted sawilthcordté ct
resol ut |cm1mmm:rc£anions( Bugenesmtiicie tHsH s51ep ReNEd 78 d Hos  G8RL.

(CE,. TE)S ' ntendel‘flev:Lce according to one of Claims 5 and 7, characterlzed
' '_ 1n that as soon as the messages include dlfferent 1nformatz.on,

prlorlty is given to the message 1nc1ud1ng a logic “0”, the said
conflict resolutlon circuit generatlng a transmission'

'-authorizatlon ‘signal (CE, TE) 1ntended for the send'
autho*ization circuit ass001ated with that one of the two
communlcatlons buses from1 which- the prlorlty' .message did not
come. '

9. Dev1ce accordlng to one of Clalms 5 and 7, characterized
in that as soon as the messages 1nc1ude dlfferent 1nformatlon,
priority is glven to the message 1nc1ud1ng the information

:hav1ng prlorlty in the bus access protocol of the apparatuses
connected to these buses, the said conflict resolution c1rcu1t_
generatlng a transm1531on authorization signal (CE, TE) ‘intended .
for the send authorlzatlon circuit assoc1ated with that one of

~the two communlcatlons buses from which the priority message did
‘not come. _ o . _ '

- 10. Device according to Claim 6, characterized in that, when
the said time delay (D) 1s greater than the duration of the
comparison wundow, the prlorlty message is the- n@ssage ‘having
started first, the said conflict resolutlon circuit (6)
generatlng a transm1s51on authorlzatlon signal (CE, TE) intended

~ for the send authorization circuit’ (7, 8) assoc1ated with that
one of the two communications buses (11; 12) from which the .
prlorlty message did not come: . ' T | _
11. Device accordlng to Clalm 10, characterlzed in that the
'sald prlorlty message is transmltted 1ntact to the other bus. '
12. Device according to one of Clalms 3 to 11, characterlzed_.”'
~in that the said'interfaces”(l, 2) are interfaces to a .coaxial
‘bus or to a twisted-pair bus. _ ' . n .

_13." ~ Device according to one of .the precedlng claims,
characterlzed in that it comprises means for supplying one of
the buses with energy from another bus.

* [ L M S *

This is the réﬁlacement sheet

"4MAY&

Date'



L

for the send authorization circuit (7, 8) associated with that one of the
two communi cations buses (11, 12) fromwhich the priority message did-not
tome. 11. - Devi ce according-to Caim10, characterized in that the said
“priority message is transnitted intact t&lthe other bus. 12. Device
according to one of lains 3 to 11, ABSTRACY | zed in that the said :
interfaces (1, 2) are interfaces to a coaxial bus or to a twi sted-pair bus.
13. = Devi ce accordlq%% one of ..the preceding clains, :

char act-er i DEVIGH EQRytINT Eﬁ@ﬁN@e&ETﬂﬁﬁH ¢QMM@M¢@AWI®@SdMEDbA IneAbHeME |
wi th energy from another bus. SYSTEMS NETWORK

The invention’ relates to a dev:.ce for 1nterfac1ng (13)
| between at least two communlcatlons buses (11, 12)
The dev1ce is. characterlzed in that it comprlses_
_ ‘a two- -way 1nterface (L, 2) for each of the said
communlcatlons buses, o _: S ' g |
a circuit for comparlson (5) of messages received on the
said 1nterfaces, _ L , o _

a c1rcu1t for resolving conflicts of priority '(6)
between messages overlapplng in tlme, the said confllct-
resolutlon circuit (6) authorlzlng transmlss1on of the prlorlty'
message, through the said interface or interfaces (1, 2), to the
.communlcatlons buses from which the sald prlorlty nessage did .
not orlglnate _

_ The 1nvent10n applles partlcularly in the field of home
- systems. '

Figure 2
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CLAIMS
1. Device for Interfacing (13) between at least two

communicatlons buses {11, 12), comprising

e two-way interface (1, 2} for sach of ssid communications
buses,

a circult for comparison (5} of messages recelved on the sald
interfaces, ) _

a clrouit for resolving conflicts of priority (6] betwesn
massages overlapping in time,said circuit for resolving conflicts of priority
(6} dstermining among said messages overlapping in time a message
having priority, said conflict-resolution circult (8) authorizing transmission
of said message having priority, through said Interface or interfaces (1,
2), to the communicatlons buses from which said message having
prlority did not originate,

whereln sald determination of sald message having priority Is
made as a functlon of the time delay btstween the start of sald
- overlapping messages and the result of the ‘comparison between said
messages.

2. Device according to clalm 1, wherein each two-way interface is
finked to & send authorization circuit (7, 8) communicating to it @
message to be transmitted on the bus to which the sald interface Is
connected under the action of an authorization signal (CE, TE) output by
the priority-conflict resolution circult {6},

3. Davice according to Claim 2, wherein sald Interfacing device Is
connected to & first communications bus and to a second
communications bus.

4, Device according to Clalm 3,wherein said conflict resolution
clrcuit determines the time delay (D) betwaen the start of two messages.
received on: the two communications buses,

LY

B. Device according to Claim 4,,whergin said. device: having &
given- time rasolution, if said time delay (D) is less -thar sald tima
resolutlory, then: no: transmission authorlzation signal Is: genarated as long
as the two messages are identical. |

This is the replacement sheet

pate: = 7 JUL 1998



71

\

. L Lﬂl :

-20 -

6. Device according to Claim 4, whereinsald conflict resolution
circult (6), for each bit of a message received, creates a comparison
window (CX_COMP, TP_COMP) of duration less than a bit period (T).

7. Device according to Claim 6, whereln sald device having a
given time resolution, when sald time delay (D} Is less than the duration
of the said comparison window, but greater than sald time resolution,
priority Is given, In the first place, to the message having stared first, a
send authorlzation signal being generated by the conflict resolution circuit
{6) and intended for the send authorization clrcuit associated with the
communications bus from which the message having prlority did not
coms.

8. Davice according to one of Claims 5 and 7, whereln, as soon
as the messages differ, priority is given to the messags Including a logle
"0" at the time a differsnce between sald messages s detected, said
conflict resolution circuit generating & trensmisslen authorization signal
{CE, TE) Intended for the send authorization circuit associsted with
thebus from which the message having priority did not come,

9. Device according to one of Claims 5 and 7, wherein, as soon
as the messages include different information, priority is given to the
message including the information having priority in a bus access
protocol of apparatuses connected to these buses, said conflict
resolution circuit generating a transmission authorization signal (CE, TE|
intended for the send authorization circuit assoclated with the bus from
which the message having priority did not come.

10, Device according to Claim 8, wherein when said time delay (D)
Is greater than the duration of the comparison window, the priority
message is ths message having started first, sald conflict resolution
circult (G) generating a transmission authorization signal (CE, TE)
intended for the send authorizatlon circuit {7, 8) associatad with the bus
{11, 12) from which the message having priority did not come.
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A

1. Device according to Claim 10, whereinsaid priority message Is
transmitted Intact to the bus from which the message having priority did

not coma. -

12, Device according to one of Clalms 3 to 11, wherein the sald
Interfaces (1, 2) are interfaces to a coaxial bus or to a twisted-palr bus.

13. Davice according to one of the preceding claims, further comprising
means for supplying one of the buses with powar from. another bus.
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