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(57) ABSTRACT 

A method for sending a remote power feed to a terminal in a 
local area network. A repeater of the local area network pro 
duces a detection test signal in a line to which a remote 
terminal is connected, and the signal has an energy level that 
will not damage the terminal. The presence of a remote ter 
minal adapted to receive a remote power feed via the repeater 
is detected by detecting the presence of a predetermined 
impedance in the terminal, and power is Supplied to the ter 
minal via the repeater in response to detection of the presence 
of the terminal. 
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1. 

METHOD OF PROVIDING AREMOTE 
POWER FEED TO A TERMINAL IN A LOCAL 
AREA NETWORK, AND CORRESPONDING 

REMOTE POWER FEED UNIT, 
CONCENTRATOR, REPEATOR, AND 

TERMINAL 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present application is a reissue of U.S. Pat. No. 6,715, 
087 which is based on application Ser: No. 09/703,654, filed 
Nov. 2, 2000. 
The present invention relates generally to a data processing 

local area network, for example an Ethernet network. To be 
more precise, the invention relates to a method of providing a 
remote power feed to a terminalina data processing local area 
network and also to a remote power feed unit, a concentrator, 
a repeater (also known as a hub), and a terminal adapted to 
implement the method. 

BACKGROUND OF THE INVENTION 

FIG. 1 is a diagram showing, by way of illustrative and 
non-limiting example only, an Ethernet data processing local 
area network which includes a local area network server 1, a 
switch 2, a repeater concentrator 3 and N terminals 4 to 
4 4-1 to 4-N which include telephones operating in Voice 
over IP (VoIP) mode. The server 1 is connected to the Internet 
0 and receives packets complying with the Internet protocol 
(TCP/IP). The packets of a given call are routed via the switch 
2 and the repeater concentrator 3 to a terminal such as the 
telephone 4, 4-1 which is connected to the repeater by a 
8-wire line L terminated with RJ45 connectors. 
The terminals connected to a data processing local area 

network (for example personal computers, printers, etc.) are 
conventionally connected locally to the mains electrical 
power supply. 110 V or 220 V power cords independent of the 
data connections are therefore used to Supply power to the 
terminals. This solution makes installation of the local area 
network more difficult: 

Using two cables causes problems of congestion which can 
additionally impede the free movement of persons. 

It creates electrical hazards. 
In the case of a telephone, a local connection to the mains 

electrical power supply has the additional drawback that the 
telephone is out of service in the event of a mains power 
outage, in particular in the event of a fire or natural disaster. 
This is why conventional telephones receive a remote power 
feed from their local exchange, which includes emergency 
batteries. 

It is therefore desirable for some of the terminals connected 
to a data processing local area network to be provided with a 
remote power feed via the same connection as is used to send 
and receive data. It is also desirable to be able to install the 
remote power feed unit anywhere on the line L (either inside 
or outside a repeater 3), to enable easy addition to an existing 
network. 
One way of transmitting a remote power feed current is to 

use two of the eight wires of the line L: four other wires form 
two pairs of wires respectively used to transmit and to receive 
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2 
data. Another method, referred to as a phantom circuit, con 
nects the two terminals of a power Supply generator in the 
remote power feed unit to respective center-taps of a winding 
of a transformer connected to the pair for receiving data and 
a winding of another transformer connected to the pair for 
sending data. At the terminal, the Supply Voltage is obtained 
between respective center-taps of a winding of a transformer 
connected to the pair for receiving data and a winding of 
another transformer connected to the pair for sending data. 

In both cases, providing a remote power feed to the termi 
nal via the data processing local area network has the disad 
Vantage that the remote power feed unit Supplies power to a 
terminal “blind'. The RJ45 connector at the end of the line L 
could be plugged into a terminal other than a telephone (for 
example a personal computer, a printer, etc.). There is a risk of 
damaging the electrical circuits of that terminal. The RJ45 
connector of a terminal is generally used in the following 
al 

Four of the eight wires are separated into two pairs for 
respectively sending and receiving data. The terminal 
includes a transformer having one winding connected to 
the receive pair and a transformer having one winding 
connected to the send pair, each of these windings hav 
ing a center-tap which can be connected to a reference 
potential via a low-resistance resistor. 

Four other wires are not used and are grounded, often via a 
combination of resistors and capacitors, to eliminate any 
crosstalk induced by the data signals in the first four 
wires and to reduce unwanted electromagnetic emis 
sion. If a relatively high remote power feed voltage, for 
example 48 volts, is applied to that combination of resis 
tors and capacitors, or to the resistors connected to the 
center-taps of the transformers, the resistors can be 
destroyed by the current flowing in them. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

The invention therefore aims to solve this problem by 
proposing a method of providing a remote power feed to a 
terminal in a data processing local area network and systems 
for implementing the method which prevent all risk of dam 
age ifa terminal is plugged in which is not one of the terminals 
adapted to receive a remote power feed via the network. 
The invention firstly provides a method of providing a 

remote power feed to a terminal in a local area network, the 
method entailing: 

producing at least one detection test signal on at least two 
conductors of a line for connecting the local area net 
work to a remote terminal, that signal having an energy 
Such that the terminal cannot be damaged under any 
circumstances, 

detecting the presence of a remote terminal adapted to 
receive a remote power feed by detecting the presence of 
predetermined impedance in the remote terminal on the 
basis of a current created by the test signal in that line, 
and 

sending a power Supply current in that line when the pres 
ence of a terminal adapted to receive a remote power 
feed is detected. 

The above method prevents all risk to the terminals because 
the remote power feed current is sent only if the terminal has 
been identified as one which is adapted to receive a remote 
power feed. The intensity and duration of the detection test 
signal are chosen so that the operation of detecting the termi 
nal cannot cause any damage if the terminal is not one which 
is adapted to receive a remote power feed. 
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In one particular embodiment of the invention, to detect a 
predetermined impedance in the remote terminal, the pres 
ence of a capacitor in the remote terminal is detected. 
The resulting method is particularly simple to implement. 

The capacitance of the capacitor is chosen so that it is signifi 
cantly different from that of the line. Measuring a capacitive 
impedance then indicates a terminal adapted to receive a 
remote power feed. The capacitor can shunt two conductors 
used for the remote power feed without affecting transmis 
sion of the remote power feed current, which is a direct 
Current. 

In another particular embodiment of the invention, to 
detect a predetermined impedance in the remote terminal, the 
presence of a short-circuit in the remote terminal is detected. 
The resulting method is particularly simple to implement, 

and therefore advantageous, when the short-circuit can be 
applied between two conductors of the line which are chosen 
so that the short-circuit does not impede either the remote 
power feed or sending and receiving data. 

In a preferred embodiment of the invention, to detect the 
presence of a capacitor in the remote terminal: 

an alternating current test signal is applied to the line and it 
is verified that the remote terminal does not behave like 
an open circuit for that signal, 

a direct current test signal is applied to the line and it is 
verified that the remote terminal behaves like an open 
circuit for that signal, and 

the method concludes that a terminal adapted to receive a 
remote power feed is present if the results of both tests 
are positive. 

In one particular implementation of the invention a remote 
power feed method is suited to a line including two pairs for 
sending/receiving data and each enabling the transmission of 
a remote power feed current in common mode and other 
conductors which can also be used for a remote power feed. In 
the method, detecting a remote terminal adapted to receive a 
remote power feed entails: 

performing a first test to detect if the terminal is adapted to 
receive a remote power feed via the two pairs for send 
ing/receiving data, 

performing a second test to detect if the terminal is adapted 
to receive a remote power feed via the other conductors 
that can also be used for a remote power feed, 

sending a remote power feed current in the two pairs for 
sending/receiving data only if the first test shows that the 
terminal is adapted to receive a remote power feed via 
those two pairs, and 

sending a remote power feed current in the other conduc 
tors that can also be used for a remote power feed only if 
the second test shows that the terminal is adapted to 
receive a remote power feed via those other conductors. 

In one particular embodiment of the invention the first test 
consists of detecting the presence of a first predetermined 
impedance in the terminal on the basis of a current created by 
a first test signal in the two pairs for sending/receiving data 
and the second test consists of detecting the presence of a 
second predetermined impedance in the terminal on the basis 
of a current created by a second test signal in the other con 
ductors. 
One of the two predetermined impedances is preferably a 

short-circuit and the other predetermined impedances is pref 
erably a capacitance. 
The resulting method enables the remote power feed cur 

rent to be increased, because it enables up to eight conductors 
of an Ethernet line to be used and can discriminate between 
several types of terminal adapted to receive a remote power 
feed that have different power consumptions. For example: 
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4 
If it detects that the terminal is not one which is adapted to 

receive a remote power feed via the available conductors 
in an Ethernet line, but is adapted to receive a remote 
power feed via a phantom circuit using the pairs for 
sending and receiving data, this means that the terminal 
has a low power consumption, in which case it is pos 
sible and sufficient to send a remote power feed current 
via the phantom circuit. 

If it detects that the terminal is adapted to receive a remote 
power feed via the available conductors in an Ethernet 
line and is also adapted to receive a remote power feed 
via a phantom circuit using the pairs for sending and 
receiving data, this means that the terminal has a high 
power consumption, in which case it is possible and 
necessary to send a remote power feed current via the 
phantom circuit and a remote power feed current via the 
available conductors. 

The invention secondly proposes a terminal adapted to 
implement the above remote power feed method, the terminal 
including at least one predetermined impedance connected to 
at least two conductors of the line and which identifies the 
terminals adapted to receive a remote power feed. 
The predetermined impedance preferably includes a very 

much higher capacitance than that of terminations routinely 
connected to the ends of the line in terminals that are not 
adapted to receive a remote power feed but are adapted to be 
connected to the local area network concerned. 
The invention thirdly proposes a remote power feed unit for 

implementing the method and which includes: 
means for producing at least one detection test signal on 

at least two conductors of a line for connecting the local 
area network to a remote terminal, that signal having an 
energy Such that the terminal cannot be damaged under 
any circumstance, 

means for detecting the presence of a remote terminal 
adapted to receive a remote power feed by detecting the 
presence of a predetermined impedance in the remote 
terminal on the basis of a current created by the test 
signal in that connection, and 

means for sending a power Supply current in the line when 
the presence of a terminal adapted to receive a remote 
power feed is detected. 

One particular advantage of the above remote power feed 
unit is that it can be installed anywhere on the line (inside or 
outside a repeater), because it can operate entirely indepen 
dently of the units of a repeater. 

Another object of the present invention is to propose a 
repeater and a concentrator which can be inserted (separately 
or together) between a remote power feed unit and a terminal 
(or another equipment unit adapted to receive a remote power 
feed, such as a repeater or a concentrator) without interfering 
with discrimination or the remote power feed. 
The present invention fourthly proposes a repeater adapted 

to receive a remote power feed and adapted to be included 
between a network equipment unit including a remote power 
feed unit and another network equipment unit in a local area 
network, 

the repeater including a power Supply unit powered by a 
remote power feed and whose input is connected in 
parallel with the power supply input of the other network 
equipment unit to the conductors of the line that provide 
the remote power feed, and 

the power Supply unit having an input impedance whose 
modulus is very much higher than the modulus of the 
input impedance of the power Supply unit which is char 
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acteristic of equipment units adapted to receive a remote 
power feed likely to be connected downstream of that 
repeater. 

The resulting repeater does not interfere with discriminat 
ing between an equipment unit that is adapted to receive a 
remote power feed and an equipment unit that is not adapted 
to receive a remote power feed, because the power Supply 
input impedance detected by an upstream remote power feed 
unit remains approximately the same when the power Supply 
input impedance of the repeater is connected in parallel with 
that of another network equipment unit. Also, the other net 
work equipment unit and the repeater both receive a remote 
power feed from the upstream remote power feed unit, 
because their respective power Supply inputs are connected in 
parallel to the conductors of the line that provide the remote 
power feed. 
The present patent application fifthly proposes a concen 

trator adapted to be inserted into a line between a network 
equipment unit including a remote power feed unit and at 
least one other network equipment unit in a local area net 
work, 

the concentrator including, for each of its ports adapted to 
be connected to another network equipment unit, a 
remote power feed unit which includes: 
means for producing at least one detection test signal 
on at least two conductors of a line for connecting the 
concentrator to another network equipment unit, that 
signal having an energy Such that the other network 
equipment unit cannot be damaged under any circum 
Stances, 

means for detecting the presence of another equipment 
unit adapted to receive a remote power feed by detect 
ing the presence of a predetermined impedance in that 
other equipment unit on the basis of a current created 
by the test signal in the line, and 

means for sending a power Supply current in the line 
when the presence of another equipment unit adapted 
to receive a remote power feed is detected. 

The resulting concentrator provides a remote power feed to 
downstream equipment units that are adapted to receive a 
remote power feed and does not provide a remote power feed 
to equipment units that are not adapted to receive a remote 
power feed because it includes an additional remote power 
feed unit specific to each of its ports, that additional remote 
power feed unit operating in a similar manner to but indepen 
dently of the upstream remote power feed unit in a network 
equipment unit Such as an Ethernet Switch or another concen 
trator. 

In a preferred embodiment of the invention, the concentra 
tor is itself adapted to receive a remote power feed and 
includes at least one predetermined impedance connected to 
at least two conductors of the line connected to the upstream 
network equipment unit and which is characteristic of the 
power Supply input of equipment units that are adapted to 
receive a remote power feed. 
The resulting concentrator can be inserted into a line with 

out compromising the advantages for that line of the remote 
power feed, because it can itself be detected as adapted to 
receive a remote power feed and therefore receive a remote 
power feed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present invention will 
become more clearly apparent on reading the following 
description, which is given with reference to the correspond 
ing accompanying drawings, in which: 
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6 
FIG. 1, already commented on, is a diagram showing the 

architecture of an Ethernet local area network in which the 
method of the invention can be used. 

FIG. 2 is a block diagram of a first embodiment of a remote 
power feed unit located in a concentrator and of a first 
embodiment of a terminal receiving a remote power feed, 
where the remote power feed is provided via a common mode 
phantom circuit on the pairs for sending and receiving data. 

FIG.3 shows the principle of detecting a terminal adapted 
to receive a remote power feed. 

FIG. 4 is a block diagram of a variant of the terminal 
receiving a remote power feed, that variant enabling use of a 
local power Supply under normal circumstances and a remote 
power feed in the event of failure of the local power supply, in 
particular in the event of a mains power outage. 

FIG.5 is a more detailed block diagram of the first embodi 
ment of the remote power feed unit shown in FIG. 2. 

FIG. 6 is a diagram showing changes of state occurring in 
the embodiment shown in FIG. 5. 

FIG. 7 is a block diagram of a second embodiment of a 
remote power feed unit located in a concentrator and a second 
embodiment of a terminal receiving a remote power feed, 
where the remote power feed is provided via a common mode 
phantom circuit on the pairs for sending and receiving data 
and simultaneously via at least one other available pair. 

FIG. 8 is a more detailed block diagram of the second 
embodiment of the remote power feed unit shown in FIG. 7. 

FIG. 9 is a diagram showing changes of state occurring in 
the embodiment shown in FIG. 8. 

FIG.10 is a block diagram of one embodiment of a repeater 
in accordance with the invention and shows its use in a line in 
which the remote power feed is provided only by a phantom 
circuit. 

FIG. 11 is a block diagram of the same embodiment of a 
repeater according to the invention but this time used in a line 
in which the remote power feed is provided via a phantom 
circuit plus two available pairs. 

FIG. 12 is a block diagram of one embodiment of a con 
centrator according to the invention adapted to receive a 
remote power feed and shows its use in a line where the 
remote power feed is provided by a phantom circuit plus two 
available pairs, fed with power by a remote power feed unit 
located in an Ethernet switch. 

FIGS. 13 to 16 show preferred embodiments of parts of the 
embodiment shown in FIG. 8. 

MORE DETAILED DESCRIPTION 

FIG. 2 is a block diagram of a first embodiment of a remote 
power feed unit located in a concentrator 3 and a first embodi 
ment of a terminal 5 adapted to receive a remote power feed, 
where the remote power feed is provided via a common mode 
phantom circuit on pairs for sending and receiving data. The 
line L3 includes four pairs: 

pairs A1, A2 are not used, 
pairs B1, B2 are not used, 
pairs C1, C2 are used to send data to the network, in 

differential mode, and 
pairs D1, D2 are used to send data to the terminal, in 

differential mode. 
The pairs C1, C2 and D1, D2 are also used in common 

mode to provide a remote power feed to the terminal 5 via a 
phantom circuit. 
The concentrator 3 includes a remote power feed unit 31 

and a combiner 32. The unit 31 is adapted to detect the 
presence of a terminal adapted to receive a remote power 
feed. The combiner 32 includes two transformers 33 and 34 
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respectively transmitting a signal TX to be sent to a terminal 
and a signal RX received from a terminal. The transformers 
each have a first winding and a second winding. The first 
windings are respectively connected to the pairs D1, D2 and 
C1, C2. They each have a center-tap connected to a respective 
output of the remote power feed unit 31 adapted to detect the 
presence of a terminal adapted to receive a remote power 
feed. The second windings are connected to other units of the 
concentrator 3, not shown. 
The terminal 5 includes a splitter 20 and a power supply 

unit 22. The splitter 20 includes two transformers 41 and 40 
respectively for transmitting a signal TX to be sent to the 
concentrator 3 and for transmitting a signal RX' received by 
the terminal 5. They each have a first winding and a second 
winding. The first windings are respectively connected to the 
pairs D1, D2 and C1, C2. They each have a center-tap con 
nected to a respective input of the power Supply unit 22. 
An impedance 21 shunts the power Supply input 22. The 

impedance 21 makes it possible to recognize the terminal as 
one that is adapted to receive a remote power feed. The 
impedance 21 and the frequency of the detection test signal 
are chosen so that the modulus of the impedance 21 is very 
much less than 75 ohms. The impedance 21 is chosen so that 
it does not short-circuit the DC voltage applied to the power 
Supply 22 and is easy to distinguish from terminations rou 
tinely connected to the available conductors of the RJ45 con 
nectors of terminals. The impedance 21 is preferably a 
capacitor with a capacitance of not less than 1 microfarad, for 
example 50 microfarads. If the power supply unit 22 is a 
DC-DC converter which reduces the voltage, the capacitor 21 
can be the filter capacitor provided as standard at the input of 
a DC-DC converter, because the power supply unit 22 shunts 
the impedance 21. In this case, there is no need to add a 
component to constitute the impedance 21, which simplifies 
the production of the terminal. 
IEEE Standard 802.3 requires the pairs for sending and 

receiving data to be able to withstand a common mode Volt 
age of 25 V at a frequency up to 500 kHz, which means that a 
sinusoidal test signal at a Voltage of a few volts and at a 
frequency of the order of 10 kHz does not interfere with the 
transmission of payload data. 

FIG.3 shows the principle of discriminating terminals that 
are adapted to receive a remote power feed and terminals that 
are not. For example, a terminal 5 that is adapted to receive 
a remote power feed includes a capacitor 21 having a capaci 
tance of 50 microfarads. That capacitance must be distin 
guished from an Ethernet line termination, for example on a 
personal computer PC. That termination typically includes, 
for each pair P1, P2 of the line, two resistors 37 and 38, each 
having a resistance of 75 ohms and each having one terminal 
connected to one conductor of the pairin question and another 
terminal connected to a reference potential via a capacitor 39 
whose capacitance is less than or equal to 100 nanofarads. In 
a variant (not shown), both ends of the line are connected to a 
short-circuit connected to the reference potential via a 75 
ohms resistor in series with a capacitor having a capacitance 
less than or equal to 100 nanofarads. 

Each conductor of the pair P1, P2 has a resistance of the 
order of 20 ohms. For a sinusoidal signal at 10 kHz, for 
example, the modulus of the impedance Z measured at the 
end of the line is therefore always significantly greater than 
150 ohms when a conventional termination is connected to 
the pair. On the other hand, it is always significantly less than 
150 ohms when a capacitance of 1 microfarad or more is 
connected to the pair. It is therefore sufficient to determine if 
the modulus of the impedance Z is less then or greater than fer 
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8 
150 ohms, for example, to determine whether a terminal 
adapted to receive a remote power feed is present at the end of 
the line or not. 

In a variant, instead of providing a remote power feed via a 
phantom circuit, and depending on the power required by the 
terminal, a remote power feed can be provided: 

via A1, A2 only, or 
via B1, B2 only, or 
via A1, A2, B1 and B2 simultaneously, or 
via A1, A2, B1, B2 and the phantom circuit simultaneously. 
In a variant, the unit 31 and the combiner 32 can be in a 

separate module and completely independent of the repeater 
3, that module being simply inserted into the line L. 

FIG. 4 shows the block diagram of a variant 5 of a terminal 
according to the invention using a local power Supply under 
normal circumstances and a remote power feed in the event of 
failure of the local power supply, in particular in the event of 
a mains power outage. The remote power feed circuit uses the 
available pair A1, A2, for example, but operation is exactly 
the same if it uses a phantom circuit Supported by the pairs for 
sending and receiving data. 
Components that are identical to those of the terminal 5 

are identified by the same reference numbers. The terminal 5. 
further includes a conventional mains power Supply unit 24 
providing a DC voltage of 50 volts, for example, if the remote 
power feed voltage is 48 volts. The positive pole of the mains 
power Supply unit 24 is connected to a positive input of the 
power supply unit 22 via a diode D1. The positive pole of the 
remote power feed circuit is connected to the positive input of 
the power Supply unit 22 via a diode D2. In normal operation, 
the diode D1 conducts and the diode D2 does not conduct, 
because of the difference between the two supply voltages. In 
the event of a mains power outage, the Voltage provided by the 
mains power Supply unit 24 disappears, the diode D2 con 
ducts and the diode D1 does not conduct. The power supply 
unit 22 can therefore continue to operate from the remote 
power feed. 
A capacitor 23 shunts the diode D2 to pass an alternating 

current signal for detecting the terminal type. Its capacitance 
is chosen so that it offers a negligible impedance to the detec 
tion test signal, for example 1 microfarad. A terminal with a 
local power Supply backed up by a remote power feed can 
therefore be detected as a terminal with a permanent remote 
power feed. 
The remote power feed current can be reserved for essen 

tial functions of the terminal during mains power outages and 
not for other, non-essential functions which consume large 
quantities of energy. 

FIG.5 is a more detailed block diagram of the first embodi 
ment of the remote power feed unit 31 shown in FIG. 2. The 
first embodiment includes: 

a Switch 44 having three inputs and one output, which 
output is connected to the center-tap of the transformer 
33 via a resistor R2 shunted by a capacitor C1, 

an AC test Voltage generator 45 providing a sinusoidal 
signal at a Voltage of a few volts and at a frequency of 10 
kHZ, for example, having one terminal connected to the 
center-tap of the transformer 34 and another terminal 
connected to a first terminal of a resistor R1; the second 
terminal of the resistor R1 is connected to a first input of 
the Switch 44, 

a DC voltage generator 46 providing a voltage of 48V, for 
example, for remote power feeding a terminal, having a 
negative terminal connected to the center-tap of the 
transformer 34 and a positive terminal connected to a 
first terminal of a resistor R3 via an inductor 49; the 
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second terminal of the resistor R3 is connected to a 
second input of the switch 44, 

a DC test Voltage generator 47 producing a Voltage of 5 
Volts, for example, having a positive terminal connected 
to the center-tap of the transformer 34 and a negative 
terminal connected to a third input of the switch 44, and 

a logic circuit 43 having a first input connected to the 
second terminal of the resistor R1, two further inputs 
respectively connected to the terminals of the resistor R2 
and the capacitor C1, and an output which controls the 
Switch 44. 

In the above example: 
R1=75 ohms, 
R2=1 ohm, 
R3=10 ohms, 
C1=1 microfarad. 
The inductor 49 in series with the generator 46 has an 

inductance Such that, if the generators 45 and 46 are con 
nected to the remote terminal simultaneously, the attenuation 
of the AC test signal caused by the generator 46 is negligible. 
In other embodiments this function can be implemented by an 
active circuit. 
The resistance of R2 is chosen to define the maximum 

remote power feed current in the line and the capacitance of 
C1 is chosen to transmit the AC detection test signal with 
negligible attenuation. The voltage of the AC generator 45 
and the resistance of the resistor R1 are chosen to pass a test 
current that is not hazardous for any terminal that might be 
connected to the end of the line, in particular if it is a terminal 
not adapted to receive a remote power feed. The DC test 
voltage provided by the generator 47 is very much lower than 
the remote power feed voltage and is therefore not hazardous 
to terminals which are not adapted to receive a remote power 
feed. Also, it is insufficient to start up the power Supply of a 
terminal adapted to receive a remote power feed, which is 
therefore seen as an open circuit during the direct current test. 

FIG. 6 is a diagram showing changes of state that occur in 
the embodiment of the unit 31 shown in FIG.S. When the unit 
31 is started up, it is in a state S1 and performs an alternating 
current test to detect the presence of a terminal adapted to 
receive a remote power feed: the logic circuit 43 operates the 
switch 44 to connect only its first input to its output. The 
remote power feed Voltage is not applied to the line L, and 
there is therefore no risk to a conventional terminal. The 
Switch 44 transmits an alternating current. The logic circuit 
43 compares the AC voltage at the second terminal of the 
resistor R1 with a threshold Voltage corresponding to a modu 
lus of the impedance Z equal to 50 ohms, for example. 
There are two possible outcomes: 

Event 102: the modulus is greater than 50 ohms, this is an 
open circuit for the alternating current, there is therefore 
no terminal connected to the end of the line and the 
circuit 43 remains in state S1 to continue the alternating 
Current test. 

Event 101: the modulus is less than 50 ohms, there is a 
short-circuit for alternating current at least, and there 
fore there may be a terminal adapted to receive a remote 
power feed connected to the end of the line, or a short 
circuit between two conductors of the line; the circuit 43 
goes to the state S2 for discriminating between these two 
possibilities, by means of a low Voltage direct current 
test of short duration. During this test the power supply 
unit 22 has a high resistance because the input Voltage it 
receives is too low to start it up. 

The test conducted in state S2 has two possible outcomes: 
Event 105: the resistance is greater than 50 ohms, which is 

an open circuit for the direct current, and there is there 
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10 
fore no conventional terminal connected to the end of the 
line; the terminal is one adapted to receive a remote 
power feed or a terminal with a local power Supply 
backed up by a remote power feed. The circuit 43 goes to 
a state S4 to remote power feed the terminal and contin 
ues the alternating current test to detect disconnection of 
the terminal which has been detected. 

Event 104: the modulus is less than 50 ohms, and there is 
therefore a short-circuit for the direct current in the 
terminal or on the line; there is therefore either a con 
ventional terminal (having a termination including a 
short-circuit) connected to the line, or an accidental 
short-circuit, in which case the remote power feed cur 
rent must not be sent; the circuit 43 goes to state S3 to 
detect disappearance of the short-circuit. 

In state S3, the circuit 43 performs a low DC voltage test of 
short duration to detect the disconnection of a conventional 
terminal, for example at periods of one second. The unit 31 
provides a direct current of sufficiently low amplitude and 
sufficiently short duration to test for the presence of a con 
ventional terminal with no risk of damaging it. The circuit 43 
operates the Switch 44 to connect only its second input to its 
output, for a period of only 150 milliseconds. At the end of 
100 milliseconds (required to enable any capacitor to charge), 
the circuit 43 measures the voltage across R2. If the voltage is 
Zero, the circuit is an open circuit for the direct current. The 
remote power feed Voltage is not applied to the line L during 
this test. The test voltage applied is 5 volts in this example. 
This does not represent any danger to the terminal. The logic 
circuit 43 compares the DC voltage measured across the 
resistor R2 with a single threshold Voltage, corresponding to 
a resistance of 50 ohms, for example. 
The test is repeated until the modulus of the impedance 

exceeds 50 ohms (Event 106): the circuit 41 then reverts to 
state S1 so that it can detect the connection of a terminal 
adapted to receive a remote power feed. 

In state S4 the unit 31 supplies a remote power feed current 
to the terminal adapted to receive a remote feed that it has 
detected, and detects the occurrence of two events: 

disconnection of the terminal adapted to receive a remote 
power feed which has been detected, or 

failure of the line or the terminal, producing a short-circuit 
for direct current. 

The circuit 43 operates the switch 44 to connect its first and 
third inputs simultaneously to its output. A remote power feed 
current is therefore supplied to the line L. The generator 45 
provides a permanent alternating current Superimposed on 
the remote power feed direct current to monitor the presence 
of the terminal adapted to receive a remote power feed that 
has been detected. A direct current flows in the resistor R2 for 
as long as the terminal adapted to receive a remote power feed 
that has been detected is connected to the line L. The circuit 
43 monitors the voltage drop across the resistor R2. It com 
pares the AC voltage at the second terminal of the resistor R1 
with a threshold Voltage corresponding to a modulus of the 
impedance Z equal to 50 ohms. It also compares the DC 
Voltage across R2 with a threshold Voltage corresponding to a 
resistance of 50 ohms. 
Two events can occur in state S4: 
Event 107: the modulus of the alternating current imped 

ance rises above 50 ohms, the circuit is an open circuit 
for the alternating current, and the terminal adapted to 
receive a remote power feed has therefore been discon 
nected; the circuit 43 reverts to state S1. Because the 
remote power feed Voltage is no longer applied to the 
line, any other terminal can be connected in complete 
safety. 
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Event 108: the DC resistance is less than 50 ohms and there 
is therefore a short-circuit either on the line or in the 
terminal. The circuit 43 goes to a state S5 in which it 
stops the remote power feed for 30 seconds, for example, 
to prevent the remote power feed current from causing 
any damage. It then reverts to state S1 in which the tests 
previously conducted are repeated. 

FIG. 7 is a block diagram of a second embodiment of the 
remote power feed unit 31' located in a concentrator 3' and a 
second embodiment of a terminal 5 adapted to receive a 
remote power feed. This second embodiment is used to power 
terminals requiring a current that is too high to be provided 
only by the phantom circuit using the pairs for sending and 
receiving data or only by the available two pairs. The remote 
power feed current can be divided equally between the four 
pairs of the line, i.e. the phantom circuit plus the available two 
pairs. This enables the remote power feed current to be 
doubled. However, it is then necessary to verify that the 
terminal is adapted to receive a remote power feed current on 
all the pairs. If the remote power feed unit were to test only the 
phantom circuit and were then to apply the remote power feed 
Voltage to all the pairs, it could destroy terminations at the 
ends of the available pairs in terminals adapted to receive a 
remote power feed only via the phantom circuit. 
The remote power feed unit 31' for detecting a terminal 

adapted to receive a remote power feed shown in FIGS. 7 and 
8 verifies that the terminal is adapted to receive a remote 
power feed via the phantom circuit and that the terminal is 
further adapted to receive a remote power feed via the avail 
able two pairs. It can therefore distinguish between terminals 
of three types: 

a terminal which is not adapted to receive a remote power 
feed, 

a terminal that is adapted to receive a remote power feed 
only via the phantom circuit, and 

a terminal that is adapted to receive a remote power feed via 
the phantom circuit and via the two available pairs. 

The skilled person knows how to adapt the unit 31' to 
permutate the test on the available pairs and the test on the 
phantom circuit to distinguish between terminals of three 
types: 

a terminal that is not adapted to receive a remote power 
feed, 

a terminal that is adapted to receive a remote power feed 
only via the available pairs, and 

a terminal that is adapted to receive a remote power feed via 
the phantom circuit and via the two available pairs. 

In this example the unit 31' has four ports. Two ports are 
connected to the center-taps of respective transformers 33 and 
34. The common modephantom circuit uses the two pairs C1, 
C2 and D1, D2 for sending and receiving data. A third port is 
connected to the available conductors A1 and B1. A fourth 
port is connected to the available conductors A2 and B2. 

In the terminal 5, the ends of the conductors A1 and B1 are 
connected together to a first port of the power Supply 22 and 
are connected via a short circuit 51 to the center-tap of the 
transformer 41, i.e. to one terminal of the phantom circuit. 
The ends of the conductors A2 and B2 are connected together 
to a second port of the power Supply unit 22 and are connected 
via a short circuit 52 to the center-tap of the transformer 40, 
i.e. to the other terminal of the phantom circuit. As previously, 
a capacitor 21 shunts the two ports of the power Supply unit 
22. 
The unit 31' sends half the remote power feed current via 

the phantom circuit and the other half via the pairs A1, A2, B1, 
B2. The AC test signal is superimposed on the remote power 
feed current. 
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FIG. 8 is a more detailed block diagram of the second 

embodiment of the remote power feed unit shown in FIG. 7. 
The remote power feed unit 31' for detecting terminals 
adapted to receive a remote power feed includes, in addition 
to the components constituting the unit 31 previously 
described: 

a resistor R4 connected at one end to the common point of 
the resistor R3 and the inductor 49, and 

a second Switch 48 having one input, one output and one 
control input. 

The logic circuit 43 is replaced by a logic circuit 43' which 
controls the switches 44 and 48. The input of the switch 48 is 
connected to a second end of the resistor R4. R4 has the same 
resistance as R3; R3 and R4 divide the remote power feed 
current equally between the phantom circuit and the circuit 
via the pairs A1, A2, B1, B2. The output of the switch 48 is 
connected to the conductors A2 and B2 of the line L. The 
conductors A1 and B1 are connected to the common point of 
the generator 45, the generator 47, the generator 46 and the 
center-tap of the transformer 34. 

FIG. 9 is a diagram showing changes of state occurring in 
the embodiment shown in FIG.8. On start-up, and until the 
terminal has been identified as adapted to receive a remote 
power feed via the phantom circuit and via the available pairs, 
the input of the switch 48 is not connected to its output. The 
generator 46 therefore does not apply any Voltage to the 
terminal. The states are the same as for the unit 31, except that 
event 105, which detects an open circuit for direct current 
which indicates that the terminal is a terminal adapted to 
receive a remote power feed via the phantom circuit (or has a 
local power supply backed up by the remote power feed), is 
not followed immediately by state S4 in which the terminal 
receives the remote power feed. 
The unit 31' goes to a state S4a in which the circuit 43' 

carries out a short duration low DC voltage test to test also the 
available pairs A1, A2, B1, B2. It operates the switch 44 to 
connect only its second input to its output for only 150 mil 
liseconds. The logic circuit 43' verifies that there is a DC 
Voltage on the conductors A2, B2. 

Event 111: The circuit 43" has detected a return DC voltage 
on the conductors A2, B2 because the phantom circuit 
(at the center-tap of the transformer 40) is connected to 
those conductors in the terminal by the short-circuit 52. 
This means that the terminal is also adapted to receive a 
remote power feed via the available pairs. The circuit 43' 
operates the Switch 48 so that it connects its input and its 
output. The generator 46 therefore applies a remote 
power feed voltage to the available pairs. The circuit 43' 
then goes to a state S4b analogous to the state S4 previ 
ously described, in which it provides a remote power 
feed to the terminal via the phantom circuit in addition to 
the remote power feed via the available pairs. 

Event 110: The circuit 43' has not detected a DC voltage on 
the conductors A2, B2 because the phantom circuit is not 
connected to those conductors in the terminal. This 
means that the terminal is not adapted to receive a 
remote power feed via the available pairs. The circuit 43' 
leaves the switch 48 open. The generator 46 therefore 
applies no remote power feed voltage to the available 
pairs and there is no risk of damaging the terminal. The 
circuit 43' then goes to a state S4b identical to the state 
S4 previously described, in which it provides a remote 
power feed to the terminal via the phantom circuit only. 

FIG.10 is a block diagram of one embodiment of a repeater 
RP1 according to the invention, and shows its use in a line in 
which the remote power feed is provided only via a phantom 
circuit. In a repeater 3, each port includes a remote power feed 
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unit 31 as previously described and providing the remote 
power feed and detection functions. The port considered in 
this example is connected to a terminal 4 via the repeater 
RP1, which is necessary because of the length of the line. The 
concentrator 3 is connected to the repeater RP1 by a line 
section L1. The terminal 4 is connected to the repeater RP1 
by a line section L2 and includes: a splitter consisting of two 
transformers 40 and 41, a power Supply unit 22 and a capaci 
tor 21 shunting the input terminals of the power Supply unit 
22, as previously described. 

The repeater RP1 includes: 
a splitter 139 and a combiner 132, 
a power Supply unit 122, and 
two regenerators 35 and 36. 
The combiner 132 includes two transformers 133 and 134 

respectively transmitting a signal to be sent to the terminal 4 
and a signal received from the terminal 4. Each has a first 
winding and a second winding. The first windings are con 
nected to respective data transmission pairs of the line L. 
Each has a center-tap. The second winding of the transformer 
133 is connected to differential outputs of the regenerator 35. 
The second winding of the transformer 134 is connected to 
differential inputs of the regenerator 36. 
The splitter 139 includes two transformers 140 and 141 

respectively transmitting the signal to be sent to the concen 
trator 3 and the signal received from the concentrator 3. Each 
has a first winding and a second winding. The first windings 
are connected to respective data transmission pairs of the line 
L. The center-tap of the first winding of the transformer 140 
is connected to a first input of the power Supply unit 122 and 
to the center-tap of the transformer 133. The center-tap of the 
first winding of the transformer 141 is connected to a second 
input of the power supply unit 122 and to the center-tap of the 
transformer 134. The second winding of the transformer 141 
is connected to differential outputs of the regenerator circuit 
36. The second winding of the transformer 140 is connected 
to differential outputs of the regenerator circuit 35. 

The connections between the center-taps of the transform 
ers 140, 141, 133, 134 enable the phantom circuit of the 
section L1 to be connected directly to the phantom circuit of 
the section L2 to carry the remote power feed direct current 
and test signals (direct current and alternating current). There 
is no capacitor connected to the input of the power Supply unit 
122 of the repeater. The power supply unit is designed to have 
an input impedance whose modulus is very much higher than 
50 ohms during the alternating current test. The repeater RP1 
must receive a remote power feed from the remote power feed 
unit 31 only when a terminal 4 adapted to receive a remote 
power feed is actually connected to the repeater RP1. The 
repeater RP1 on its own must therefore not be detected as a 
terminal adapted to receive a remote power feed. The skilled 
person knows how to design a power Supply unit 122 having 
an input impedance very much higher than 50 ohms for the 

10 

15 

25 

30 

35 

40 

45 

50 

alternating current test signal. For example, the input stage of 55 
the power Supply unit can include an inductor or an active 
circuit equivalent to an inductor. 

During the alternating current test (state S1, FIG. 6), the 
remote power feed unit 31 detects a closed circuit for alter 
nating current if and only if a terminal 4 adapted to receive a 
remote power feed is connected, by means of the capacitor 21 
in the terminal 4. Thereafter, during the direct current test 
(state S2), the power supply unit 122 and the power supply 
unit 22 each have a high resistance because they receive an 
input voltage which is too low to start them. If the remote 
power feed unit 31 finds that there is no direct current short 
circuit, it concludes that a terminal adapted to receive a 
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remote power feed is connected. The repeater is therefore 
transparent vis-a-vis the remote power feed unit 31. 

FIG. 11 is a block diagram of the same embodiment of a 
repeater according to the invention, but showing its use in a 
line where the remote power feed is provided by a phantom 
circuit plus two available pairs A1, A2 and B1, B2. The two 
available pairs are used only in the line section L1 because 
they provide the Surplus energy corresponding to the require 
ments of the circuits of the repeater RP1. The two conductors 
A1 and A2 together connect the center-tap of the transformer 
33 to the center-tap of the transformer 140. The two conduc 
tors B1 and B2 together connect the center-tap of the trans 
former 34 to the center-tap of the transformer 141. 

FIG. 12 is a block diagram of one embodiment of a con 
centrator 3' according to the invention. In an Ethernet switch 
2", a remote power feed unit 231 and a combiner consisting of 
two transformers 201 and 202 analogous to those previously 
described for a concentrator 3 provide the remote power feed 
and detection functions for the port in question of the switch 
2". The concentrator 3' is connected to that port. It has N ports 
connected to N respective terminals 5,..., 5 by individual 
lines L. 
The concentrator 3' is adapted to receive a remote power 

feed, and it receives its remote power feed via a phantom 
circuit on two pairs D1, D2, C1, C2 plus two available pairs 
B1, B2, A1, A2 of the line to the switch 2' powered by the 
remote power feed unit 231 in the switch 2. 

In the concentrator 3", each port includes a respective 
remote power feed unit 231,..., 231 analogous to the unit 
31 previously described and a respective combiner 232,..., 
232 analogous to the combiner 32 previously described: 
they provide the remote power feed and detection functions. 
The concentrator 3' further includes: 

a splitter 240, 
a power Supply unit 222, 
a capacitor 221 shunting the input of the power Supply unit 

222, and 
a conventional concentrator 200. 
For example, the combiner 232 includes two transformers 

233 and 234 respectively transmitting a signal to be sent to a 
terminal 6 and a signal received from the terminal 6. They 
each have a first winding and a second winding. The first 
windings are connected to respective data transmission pairs 
of the line L to the terminal 6. Each has a center-tap. The 
second winding of the transformer 233 is connected to dif 
ferential outputs of the concentrator circuit 200. The second 
winding of the transformer 234 is connected to differential 
inputs of the concentrator circuits 200. 
The splitter 239 includes two transformers 240 and 241 

respectively transmitting the signal received from the concen 
trator 2 and the signal to be sent to the concentrator 2'. They 
each have a first winding and a second winding. The first 
windings are connected to respective data transmission pairs 
D1, D2, C1, C2. The center-tap of the first winding of the 
transformer 240 is connected to a first input of the power 
supply unit 222, a first input of each remote power feed unit 
231, ..., 231 and the available wires A1, B1. The center 
tap of the first winding of the transformer 241 is connected to 
a second input of the power Supply unit 222, a second input of 
each remote power feed unit 231,..., 231 and the available 
wires A2, B2. The second winding of the transformer 141 is 
connected to differential outputs of the concentrator 200. The 
second winding of the transformer 240 is connected to dif 
ferential inputs of the concentrator 200. 
The concentrator 3' requires a remote power feed regard 

less of the terminals to which it is connected. Even if none of 
those terminals is adapted to receive a remote power feed, 
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they require the concentrator 3' in order to be able to operate. 
The concentrator 3' is detected by the remote power feed unit 
231 as being a terminal adapted to receive a remote power 
feed, because of the capacitor 121 (whose capacitance is at 
least equal to one microfarad). This capacitor can be the filter 
capacitor conventionally included at the input of a power 
Supply unit. 

FIG. 13 shows part of the block diagram of a variant of the 
embodiment shown in FIG.8. Of the three switches 44, the 
one which is connected to the resistor R3, on the one hand, 
and to the resistor R2, on the other hand, preferably consists 
of an electronic circuit 44' shown in FIG. 16. The switch 48 
which is connected to the resistor R4, on the one hand, and to 
the conductors A2 and B2, on the other hand, preferably 
consists of an electronic circuit 48' identical to the switch 44'. 
The inductor 49 is preferably replaced with an electronic 
circuit 49' for blocking an alternating current, namely the 
respective circuits 49'a and 49'b shown in FIGS. 14 and 15. 

FIG. 14 is the block diagram of a preferred first embodi 
ment 49'a of the electronic circuit 49' for blocking an alter 
nating current. This example includes three silicon diodes D5. 
D6, D7. The alternating current test signal generator applies 
to the terminals of the circuit 49'a an AC voltage which in this 
example is equal to 1.2 volts. The current/voltage character 
istic of any silicon diode is non-linear and has a threshold of 
approximately 0.6 volt. Beyond that threshold, the dynamic 
resistance is negligible. The diodes D5, D6, D7 have a com 
bined threshold of approximately 1.8 volts. They therefore 
have a negligible conductance for the alternating current test 
signal when the remote power feed current is not flowing 
through them. 

That signal is therefore not absorbed by the DC voltage 
generator 46 if no terminal adapted to receive a remote power 
feed is connected to the line. If a terminal adapted to receive 
a remote power feed is connected to the line, the alternating 
current test signal is absorbed but this is of no importance 
because at this time the test signal does not need to be used to 
detect the disconnection of a terminal. The skilled person 
knows how to adapt the number of semiconductor diodes to 
Suit the Voltage of the alternating current test signal. 

FIG. 15 is the block diagram of a preferred second embodi 
ment 49"b of the electronic circuit 49' for blocking an alter 
nating current, which includes at least one transistor behaving 
as a direct current generator. The electronic circuit 49"b 
includes a bipolar transistor T1 whose collector and emitter 
constitute respective terminals of the circuit 49"b. The base is 
connected to a bridge made up of two resistors R6 and R7 
connected between these two terminals. A capacitor C4 is 
connected between the base and the emitter. The time con 
stant of the circuit 49"b as a whole is made very much greater 
than the period of the alternating current test signal. It can be 
shown by calculation that the circuit then has a negligible 
conductance for the alternating current signal. 

FIG. 16 is the block diagram of a preferred embodiment of 
the electronic switching circuits 44' and 48. Each includes, in 
addition to at least one active component: 

means for turning it on and off to activate or deactivate the 
remote power feed current, and 

means for controlling it in Such manner as to limit the 
remote power feed current to a predetermined current 
that is not hazardous to the line or the generator 46. 

To be more precise, in this example, the circuit 44 or 48 
includes: 

a port 71 which is coupled to the conductors D1 and D2 
(FIG. 8), respectively A2 and B2. 

a control port 72 connected to the control circuit 43" (FIG. 
8), 
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a port 73 which is connected to the resistor R3, respectively 

R4, 
an MOS transistor T4 whose drain is connected to the port 

71 and whose source is connected to the port 73 via a 
resistor R11, 

an NPN bipolar transistor T3 whose collector is connected 
to the gate of the transistor T4, whose emitter is con 
nected to a supply voltage -V via a resistor R9, and 
whose base is connected to the control port 72, 

an NPN bipolar transistor T5 whose collector is connected 
to the gate of the transistor T4, whose emitter is con 
nected to the port 73, and whose base is connected to the 
drain of the transistor T4, and 

a resistor R10 connecting the gate of the transistorT4 to the 
port 73. 

A binary control signal is applied to the port 72. When it 
turns off the transistor T3, the transistor T4 is turned off and 
the remote power feed is cut off. When it saturates the tran 
sistor T3, the transistor T4 conducts and the remote power 
feed is applied. The voltage drop in the resistor R11 caused by 
the remote power feed current turns on the transistor T5 when 
it reaches a threshold voltage. The transistor T5 then reduces 
the conductance of the transistor T4. This current regulation 
limits the remote power feed current to a maximum current 
essentially determined by the resistance of the resistor R11, 
the ratio of the resistances of the resistors R9 and R10, and the 
voltage -V. To complete the protection of the generator 46 
against short-circuits, a fuse can be inserted as close as pos 
sible to the positive terminal of the generator 46. 

In a variant, the circuit 44' 48 further includes means for 
controlling the active component so that it has a negligible 
conductance for the test alternating current. For example, a 
capacitor C5 can be connected between the gate of the tran 
sistor T4 and the port 73. The transistor T4 then behaves as a 
direct current generator, presenting a high impedance to the 
alternating current test signal generator, in particular when 
the transistor T5 is not turned on. The time constant of the 
circuit as a whole is chosen so that the transistor T4 has a 
negligible conductance vis-a-vis the alternating current test 
signal. There is then no longer any need for the blocking 
device 49 or 49". 

What is claimed is: 
1. A method of providing a remote power feed to a terminal 

in a local area network, the method comprising: 
producing at least one detection an alternating current 

test signal on at least two conductors of a line for con 
necting the local area network to a remote terminal, 
that the test signal having an energy such that the 
terminal cannot be damaged under any circumstances, 

detecting the presence of a remote terminal adapted to 
receive a remote power feed by detecting the presence of 
predetermined impedance in the remote terminal on the 
basis of a current created by the test signal in that said 
line, and 

sending a power supply current in that said line when the 
presence of a terminal adapted to receive a remote power 
feed is detected. 

2. A remote power feed method according to claim 1, 
wherein, to detect a predetermined impedance in the remote 
terminal, the method detects the presence of a capacitor in the 
remote terminal. 

3. A remote power feed method according to claim 2, 
wherein, to detect the presence of a capacitor in the remote 
terminal: 
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ansaid alternating current test signal is applied to the line 
and it is verified that the remote terminal does not behave 
like an open circuit for that the alternating current test 
signal, 

a direct current test signal is applied to the line and it is 
verified that the remote terminal behaves like an open 
circuit for that the direct current test signal, and 

the method concludes that a terminal adapted to receive a 
remote power feed is present if the results of both tests 
are positive. 

4. A remote power feed method according to claim 1, 
wherein, to detect a predetermined impedance in the remote 
terminal, the method detects the presence of a short-circuit in 
the remote terminal. 

5. A remote power feed method according to claim 1, Suited 
to a line including two pairs for sending/receiving data and 
each enabling the transmission of a remote power feed current 
in common mode and other conductors which can also be 
used for a remote power feed, wherein detecting a remote 
terminal adapted to receive a remote power feed comprises: 

performing a first test to detect if the terminal is adapted to 
receive a remote power feed via the two pairs for send 
ing/receiving data, 

performing a second test to detect if the terminal is adapted 
to receive a remote power feed via the other conductors 
that can also be used for a remote power feed, 

sending a remote power feed current in the two pairs for 
sending/receiving data only if the first test shows that the 
terminal is adapted to receive a remote power feed via 
those two pairs, and 

sending a remote power feed current in the other conduc 
tors that can also be used for a remote power feed only if 
the second test shows that the terminal is adapted to 
receive a remote power feed via those other conductors. 

6. A remote power feed method according to claim 5, 
wherein the first test comprises of detecting the presence of 
a first predetermined impedance in the terminal on the basis of 
a current created by a first test signal in the two pairs for 
sending/receiving data and the second test comprises of 
detecting the presence of a second predetermined impedance 
in the terminal on the basis of a current created by a second 
test signal in the other conductors. 

7. A remote power feed method according to claim 6, 
wherein one of the two predetermined impedances is a short 
circuit and the other predetermined impedance is a capaci 
tance. 

8. A remote power feed unit for implementing the method 
according to claim 1, wherein the unit includes: 

means for producing at least one detection said alternat 
ing current test signal on at least two conductors of a line 
for connecting the local area network to a remote termi 
nal, that the test signal having an energy such that the 
terminal cannot be damaged under any circumstance, 

means for detecting the presence of a remote terminal 
adapted to receive a remote power feed by detecting the 
presence of a predetermined impedance in the remote 
terminal on the basis of a current created by the test 
signal in that connection said line, and 

means for sending a power supply current in the said line 
when the presence of a terminal adapted to receive a 
remote power feed is detected. 

9. A system remote power feed unit according to claim8, 
wherein the means for detecting a predetermined impedance 
in the remote terminal include means for detecting the pres 
ence of a capacitor in the remote terminal. 

10. A system remote power feed unit according to claim 
8, wherein the means for detecting a predetermined imped 
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ance in the remote terminal include means for detecting the 
presence of a direct current short-circuit in the remote termi 
nal. 

11. A system remote power feed unit according to claim 
9, wherein the means for detecting the presence of a capacitor 
in the remote terminal include: 
means for applying an said alternating current test signal 

to the line and verifying that the remote terminal does 
not behave like an open circuit for that the alternating 
current test signal, 

means for applying a direct current test signal to the line 
and verifying that the remote terminal behaves like an 
open circuit for that the direct current test signal, and 

logic means for concluding that a terminal adapted to 
receive a remote power feed is present if the results of 
both tests are positive. 

12. A system remote power feed unit according to claim 
10, wherein the means for detecting the presence of a short 
circuit in the remote terminal include: 
means for applying a direct current test signal to the line, 

and 
means for detecting if the remote terminal behaves like a 

short-circuit for that the direct current test signal and 
concluding that a terminal adapted to receive a remote 
power feed is present if the result of the test is positive. 

13. A system remote power feed unit according to claim 
8, further including: 
means for detecting disconnection of the terminal adapted 

to receive a remote power feed, and 
means for interrupting the remote power feed current in 

response to detection of disconnection of the terminal. 
14. A system remote power feed unit according to claim 

8 13, wherein means for detecting disconnection of a ter 
minal adapted to receive a remote power feed include: 
means for applying an alternating current test signal to the 

line, and 
means for verifying if the terminal behaves like an open 

circuit for that the alternating current test signal. 
15. A system remote power feed unit according to claim 

8, further including: 
means for detecting a short-circuit for the remote power 

feed direct supply current on the line after sending the 
remote power feed supply current, and 

means for interrupting the sending of the remote power 
feed supply current for a predetermined time and then 
sending a remote power feed supply current again if 
a short-circuit is detected for the power supply direct 
Current. 

16. A system remote power feed unit according to claim 
8, further including: 
means for concluding that a terminal that is not adapted to 

receive a remote power feed or a direct current short 
circuit is present if the remote terminal does not behave 
like an open circuit for the alternating current test signal 
and does not behave like an open circuit forthea direct 
current test signal, 

means for then applying a further direct current test signal 
to the line to verify that the remote terminal or the 
short-circuit is still connected, and 

means for concluding that the terminal that is not adapted 
to receive a remote power feed or the short-circuit has 
been disconnected and if the result of the direct current 
test is negative, then the means for concluding: 
applies an a further alternating current test signal to the 

line and verifies that the remote terminal does not 
behave like an open circuit for that the fiurther alter 
nating current test signal, 
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applies a further direct current test signal to the line and 
verifies that the remote terminal behaves like an open 
circuit for that the further direct current test signal, 
and 

concludes that a terminal adapted to receive a remote 
power feed is present if the results of both tests are 
positive. 

17. A system remote power feed unit according to claim 
8, Suitable for a line including two pairs for sending/receiving 
data each enabling the common mode transmission of a 
remote power feed current, and other conductors that can also 
be used for a remote power feed, wherein the means for 
detecting a remote terminal adapted to receive a remote power 
feed include: 
means for performing a first test to detect if the terminal is 

adapted to receive a remote power feed via the two pairs 
for sending/receiving data, 

means for performing a second test to detect if the terminal 
is adapted to receive a remote power feed via the other 
conductors that can also be used for a remote power feed, 

means for sending a remote power feed current in the two 
pairs for sending/receiving data only if the first test 
shows that the terminal is adapted to receive a remote 
power feed via those two pairs, and 

means for sending a remote power feed current in the other 
conductors that can also be used for a remote power feed 
only if the second test shows that the terminal is adapted 
to receive a remote power feed via those other conduc 
tOrS. 

18. A system remote power feed unit according to claim 
17, wherein: 

the means for performing the first test include means for 
detecting the presence of a first predetermined imped 
ance in the terminal on the basis of a current created by 
a test signal in the two pairs for sending/receiving data, 
and 

the means for performing the second test including means 
for detecting the presence of a second predetermined 
impedance in the terminal on the basis of a current 
created by a test signal in the other conductors. 

19. A system remote power feed unit according to claim 
18, wherein one of the two predetermined impedances is a 
short-circuit and the other predetermined impedance is a 
capacitance. 

20. A system remote power feed unit according to claim 
10, wherein the means for detecting the presence of a direct 
current short-circuit in the remote terminal include means for 
limiting the duration of the test signal so that the energy 
dissipated in the terminal cannot damage it the terminal 
under any circumstances. 

21. A remote power feed unit according to claim 8, wherein 
the means for sending a power Supply current in the line 
include a direct current Supply in series with a circuit for 
blocking an alternating current. 

22. A remote power feed unit according to claim 21, 
wherein the circuit for blocking an alternating current 
includes at least one semiconductor diode which is conduct 
ing in the direction of the remote power feed direct current. 

23. A remote power feed unit according to claim 21, 
wherein the circuit for blocking an alternating current 
includes at least one transistor behaving like a direct current 
generator. 

24. A remote power feed unit according to claim 8, wherein 
the means for sending a power Supply current in the line 
include a DC voltage Supply in series with at least one elec 
tronic Switching circuit including an active component and: 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

20 
means for turning it on and off to active activate or 

deactivate the remote power feed current, and 
means for controlling it so as to limit the remote power feed 

Current. 

25. A remote power feed unit according to claim 24, further 
including means for controlling the active component so that 
it has a negligible conductance for the test alternating current. 

26. A terminal adapted to be connected to a local area 
network and to receive a remote power feed via a line, 
wherein the terminal includes at least one predetermined 
impedance connected to at least two conductors of the line 
and which identifies terminals adapted to receive a remote 
power feed, wherein the predetermined impedance is a very 
much higher capacitance than that of terminations routinely 
connected to the ends of the lines in terminals that are not 
adapted to receive a remote power feed but are adapted to be 
connected to the local area network. 

27. A repeater adapted to receive a remote power feed and 
adapted to be included in a line between a network equipment 
unit including a remote power feed unit and another network 
equipment unit in a local area network, 

the repeater including a power Supply unit powered by a 
remote power feed and whose input is connected in 
parallel with the power supply input of the other network 
equipment unit to the conductors of the line that provide 
the remote power feed, and 

the power Supply unit having an input impedance whose 
modulus is very much higher than the modulus of the 
input impedance of the power Supply unit which is char 
acteristic of equipment units adapted to receive a remote 
power feed likely to be connected downstream of that 
repeater. 

28. A concentrator adapted to be inserted into a line 
between a network equipment unit including a remote power 
feed unit and at least one other network equipment unit in a 
local area network, 

the concentrator including, for each of its ports adapted to 
be connected to another network equipment unit, a 
remote power feed unit which includes: 
means for producing at least one detection an alternat 

ing current test signal on at least two conductors of a 
line for connecting the concentrator to another net 
work equipment unit, that the test signal having an 
energy Such that the other network equipment unit 
cannot be damaged under any circumstances, 

means for detecting the presence of another equipment 
unit adapted to receive a remote power feed by detect 
ing the presence of a predetermined impedance in that 
other equipment unit on the basis of a current created 
by the test signal in the line, and 

means for sending a power Supply current in the line 
when the presence of another equipment unit adapted 
to receive a remote power feed is detected. 

29. A concentrator according to claim 28, adapted to 
receive a remote power feed, the concentrator including at 
least one predetermined impedance which is connected to at 
least two conductors of the line and is characteristic of net 
work equipment units adapted to receive a remote power feed. 

30. A method of providing a remote power feed to a termi 
nal in a local area network, the method comprising: 

producing at least first and second test signals on at least 
two conductors of a line for connecting the local area 
network to a remote terminal, the test signals having an 
energy such that the terminal cannot be damaged under 
any circumstances, 

detecting the presence of a remote terminal adapted to 
receive a remote power feed by detecting the presence of 
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predetermined impedance in the remote terminal in 
compliance with a predetermined impedance threshold, 
On the basis of a current created by at least one of the test 
signals in said line, and 

sending a power supply current in said line when the pres- 5 
ence of a terminal adapted to receive a remote power 
feed is detected. 

31. A remote power feed method according to claim 30, 
wherein the first and second test signals are different electri 
cal signals. 10 

32. A remote power feed method according to claim 31, 
wherein one of said first and second test signals is an AC 
Signal. 

33. A remote power feed method according to claim 31, 
wherein one of said first and second test signals is a DC 15 
Signal. 

34. A remote power feed method according to claim 32, 
wherein the other of said first and second test signals is a DC 
Signal. 

35. A remote power feed method according to claim 30, 20 
wherein said step of detecting the presence of a remote ter 
minal adapted to receive a remote power feed further com 
prises detecting the presence of predetermined impedances in 
the remote terminal on the basis of currents created by each of 
said first and second test signals. 25 

36. A remote power feed method according to claim 35, 
wherein the first and second predetermined impedances are 
different types of impedance. 

37. A remote power feed method according to claim 35, 
wherein said predetermined impedances comprise a low 30 
impedance to one of said first and second test signals and a 
higher impedance to the other of said first and second test 
Signals. 

38. A remote power feed method according to claim 37, 
wherein said one of said first and second test signals is an AC 35 
test signal and the other of said first and second test signals is 
a DC test signal. 

39. A remote power feed method according to claim 35, 
wherein said predetermined impedances comprise an imped 
ance in a first range detected on the basis of a current created 40 
by said first test signal and an impedance in a second range 
detected on the basis of a current created by said second test 
Signal. 

40. A remote power feed method according to claim 39, 
wherein said first and second ranges of impedances comprise 45 
impedances below and above respective impedance level 
thresholds. 

41. A remote power feed method according to claim 40, 
wherein said impedance level thresholds are different from 
One another: 50 

42. A remote power feed method according to claim 36, 
wherein one of the first and second predetermined imped 
ances is capacitive impedance and the other is a resistive 
impedance. 

43. A remote power feed method according to claim 35, 55 
wherein each of said predetermined impedances is a resis 
tance. 

44. A remote power feed method according to claim 43, 
wherein said first test signal is an AC test signal and said 
second test signal is a DC test signal. 60 

45. A method of providing a remote power feed to a termi 
nal in a local area network, the method comprising: 

producing at least one test signal on at least two conduc 
tors of a line for connecting the local area network to a 
remote terminal, the test signal having an energy such 65 
that the terminal cannot be damaged under any circum 
Staf2CeS, 

22 
detecting the presence of a remote terminal adapted to 

receive a remote power feed by detecting the presence of 
predetermined impedance in the remote terminal on the 
basis of a current created by the test signal in said line, 
and 

sending a power supply current in said line when the pres 
ence of a terminal adapted to receive a remote power 
feed is detected 

said method filrther comprising the step of subsequently 
producing a disconnect test signal superimposed on the 
power supply current provided over said line to detect 
the removal of said remote terminal adapted to receive a 
remote power feed. 

46. A method of providing a remote power feed according 
to claim 45, wherein the disconnect test signal is an AC signal 
and the said step of detecting the removal of said remote 
terminal includes detecting an impedance in response to the 
AC disconnect signal. 

47. A method of providing a remote power feed according 
to claim 45, wherein said step of producing at least one test 
signal comprises producing first and second test signals on 
said at least two conductors, and said step of detecting the 
presence of a remote terminal adapted to receive a remote 
power feed comprises detecting the presence of first and 
second impedances in response to said first and second test 
Signals. 

48. A method of providing a remote power feed to a termi 
nal in a local area network, the method comprising: 

producing at least one test signal on at least two conduc 
tors of a line for connecting the local area network to a 
remote terminal, the test signal having an energy such 
that the terminal cannot be damaged under any circum 
Staf2CeS, 

detecting the presence of a remote terminal adapted to 
receive a remote power feed by detecting the presence of 
predetermined impedance in the remote terminal on the 
basis of a current created by the test signal in said line, 
and 

sending a power supply current in said line when the pres 
ence of a terminal adapted to receive a remote power 
feed is detected 

wherein the step of detecting the presence of predetermined 
impedance includes detecting predetermined capacitive 
impedance. 

49. A method of providing a remote power feed according 
to claim 48, wherein said step of detecting the presence of 
predetermined impedance filrther includes detecting prede 
termined resistive impedance. 

50. A method of providing a remote power feed to a termi 
nal in a local area network, the method comprising: 

producing at least first and second test signals on at least 
two conductors of a line for connecting the local area 
network to a remote terminal, the test signals having an 
energy such that the terminal cannot be damaged under 
any circumstances, 

detecting the presence of a remote terminal adapted to 
receive a remote power feed by detecting the presence of 
first predetermined impedance and second predeter 
mined impedance in the remote terminal on the basis of 
a current created by at least one of the test signals in said 
line, and 

sending a power supply current in said line when the pres 
ence of a terminal adapted to receive a remote power 
feed is detected. 
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51. A method of providing a remote power feed according 
to claim 50, wherein one of said first predetermined imped 
ance and second predetermined impedance is a capacitive 
impedance. 

52. A method of providing a remote power feed according 
to claim 50, wherein one of said first predetermined imped 
ance and second predetermined impedance is a resistive 
impedance. 

53. A method of providing a remote power feed according 
to claim 51, wherein the other of said first predetermined 
impedance and second predetermined impedance is a resis 
tive impedance. 

54. A method of providing a remote power feed according 
to claim 50, wherein one of said first and second test signals 
is a DC signal. 

55. A method of providing a remote power feed according 
to claim 54, wherein the other of said first and second test 
Signals is an AC signal. 

56. A method of providing a remote power feed according 
to claim 53, wherein One of said first and second test signals 
is a DC signal. 

57. A method of providing a remote power feed to a termi 
nal in a local area network, the method comprising: 

producing at least one test signal on at least two conduc 
tors of a line for connecting the local area network to a 
remote terminal, the test signal having an energy such 
that the terminal cannot be damaged under any circum 
StanceS, 
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detecting the presence of a remote terminal adapted to 

receive a remote power feed by (i) detecting the presence 
of first predetermined impedance in the remote terminal 
On the basis of a current created by the test signal in said 
line, and (ii) detecting the presence of a second prede 
termined impedance, and 

sending a power supply current in said line when the pres 
ence of a terminal adapted to receive a remote power 
feed is detected. 

58. A remote power feed method according to claim 57, 
wherein One of said first and second predetermined imped 
ances is a resistive impedance. 

59. A remote power feed method according to claim 58, 
wherein the other of said first and second predetermined 
impedances is a capacitive impedance. 

60. A remote power feed method according to claim 58, 
wherein said resistive impedance is a resistance in a range of 
resistance values. 

61. A remote power feed method according to claim 60, 
wherein said range of resistance values is resistance values 
below a threshold resistance value. 

62. A remote power feed method according to claim 59, 
wherein said capacitive impedance reflects a capacitance in a 
range of capacitance values. 

63. A remote power feed method according to claim 62, 
wherein said range of capacitance values is capacitance val 
ues above a threshold capacitance value. 
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