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a low level current from said main
source
to the access device over the data signaling
a resulting
level thereon, and control means responlevel and adapted to control power
sive to said
5 supplied
power source to said access
CROSS REFERENCE TO RELATED
device in response to a
condition of the voltage
APPLICATIONS
level.
a low level
The method includes the steps of
'111is
claims the henefits of
l11ed,
current from the main power source to the access device
cation Ser. No. 60/123,688 filed Mar. 10, 1999.
10 over the data
a
level on the
in response to the low level current, and
FIELD OF TIlE INVENTION
o.Ul""'UH."'!', power supplied by the
power source
Ibis invention hroadly relates to the powering of lO/lOO
to the access device in response to a
condition of
Ethernet
The invention more parthe
level.
relates to apparatus and methods for
15
if remote
is capable of remote power
DRAWINGS
feed and if it is determined that the remote equipment is able
The invention will he more
understood
referto accept power remotely then to provide power in a reliable
ence to the following
taken in connection with
non-intrusive way.
20 the
drawings, in which:
BACKGROUND OF THE INVENTION
FIG. 1 is a simplified schematic diagram of the remote
automatic detection system of the present invention,
of telecommunications equipment is
with a
unit of remote access
Ip.nhmw." and Network
an Ethernet local area
are
of remotely nm,Xfi'.lrp.rl
there are many advantages to remotely powering equipment, 25 network,
however this
has not migrated to data communiFIG.2 is a simplified schematic
of a power feed
for several reasons. Data communications
for
power to the remote access
power levels to
on the local area network, and
operate whieh has made it prohibitive to implement. The
FIG. 3 is a simplified physical layout of a
distributed nature as well as the use of shared media 30 switched Ethernet network segment showing a
data networks has also made remote power
device
through the network data
medium.
tical.
DESCRIPTION OF THE PREFERRED
Tbe desire to add remotely
devices to a data
EMBODIMENT
network is being
by the convergence of voice and
data technologies. The advent of IP Telephony, Voice over IP 35
Referring now to FIG. 1 of the drawing, a remote access
and Voice over Packet technologies has hrought traditional
with 10/100 Ethernet
device 10 which is
into the data environment. It is not
ments is connected through a data communications network
powered hy a local wall transinterface
to a high data rate network cable 12.
to have a centrally
system 40 Remote access device 10 requires
to carry out its
that can be protected during a power outage.
and includes an internal
switching supply
It is therefore an
of the
to
invention, would be
which, in the absence of the
methods and apparatus
if a remote
an ac transformer
in to the local
supplied
of
lS
remote power.
5
110 volt supply. Cable 12 is
It is another object of this invention to provide methods 45 such as lOOBaseX suitable for 100 Mb/s data communicaand apparatus for delivering remote power to remote equiptions over a switched Ethernet network, and is connected to
in a network data node 14, such as a switch or hub.
and maintain
ment over 10/100 switched Ethernet
"nrnnl,,,n,'p with IEEE 802.3
frames
data are transmitted over cable
12 between node 14 and device 10, and from node 14 to and
SUMMARY OF THE INVENTION
50 from the network in accordance with selected protocols in a
conventional manner known in the art.
In accord with the objects of the invention an apparatus
In accordance with the present invention, a power source
for remotely powering access
over a 10/100
switched Ethernet network ('nlmnTl"p,,'
16, which may be the same as the conventional main power
of remote equipment
connected to the network; deterused to power the node 14, is connected to cable 12
55 via lines 18 to supply a power level sensing potential to the
whether the remote equipment is
remote access equipment 10 over one of the cable conducing remote power in a non-intrusive manner;
to remote equipment over the same wire pairs that
tors. A return path from remote access equipment 10 is
the data signals; automatic detection of remote
connected through a lead 20 to an automatic remote power
removed from the network.
detector, shown
as 22. Detector 22 includes an
60 AiD converter
control unit 24, AftPro';",n
a detection circuit
of a resistor 26, with shunting
data
switch 28, both connected in parallel to a resistor 30,
connected
transmlsslOn, at
signaling
providing a path to
Switch 28 is actually an internal
to
hetween the data node and the access device and
software controlled switch depicted
as
transmit data therehetween, a main power source connected
to
power to the data node, a
power source 65 actuated by operator 32.
"rr"lHw.rl to supply power from the data
via the data
conAutomatic detection of remote equipment
pair to the access device, sensing means for
a low
nected to the network is accomplished by
APPARATUS AND METHOD FOR
REMOTELY POWERING ACCESS
EQlJlPMENT OVER A 10/100 SWITCHED
ETHERNET NETWORK
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level current
20 rna) to the network interface and
powered from a main power
70. The Ethernet switch
card
the
remote power detector 22
a
drop in the return path. There arc three
discussed
FIG. 1 and the remote
34 disstates which can be determined: no voltage
a fixed
cussed in FIG. 2. The power is
66
level voltage
or a varying level
If no
drop is detected then the remote
not 5 both to the remote access node
While there is disclosed what
to be the
contain a dc resistive termination, and this equipment is
embodiment of the invention, other modifications
identified as unable to support remote power feed. If a fixed
will occur to those skilled in the art.
level is detected then the remote _".~~,,~~....~.
What is claimed is:
a dc resistive termination
"bob
1.
for remotel y powering access equipment in
Ethernet
and
10
a data network, comprising:
unable to support remote power feed.
a data node adapted for data switching,
If a varying voltage level is detected, this identifies the
for data transmission,
an access device
presence of dc-dc switching supply in the remote equipment.
connected between the data
The
level is created
the remote
supply
at least one data ""I',HaHH"
heginning to start up hut the low current
is unahle to 15
and
to transmit
sustain the start up. This
continues to be
levcl in the return
creating a "sawtooth"
a main power source connected to
power to the
this
is confirmed, switch S1 is closed which increases
data node,
When the power
the power output to the remote
a
power source au a",,,~'u
power from
to the remote
reaches the proper level the remote 20
the data node via said data
to the access
power supply turns on and the remote
becomes
device,
confirmation
active. At this point a second, software
a low level current from said
means for
takes
The remote -" ... ~k'~~"'~~'
power source to the access device over said data
signaling
and
a
levcl
25
thereon, and
Uv'~vl'U'''''' remote
levcl and
power.
a suitable remote
as 34, which may he
1n,,,,,nnnlp.n into an Ethernet 8 port switch 30
2.
according to claim 1,
there arc at
center
data transformer 36 includes a
least two data signaling
connected between the data
transformer winding
with
ends connected
phantom power from
node and the access device to
leads 40, 42 to terminals 6, 3
of an RJ45
access device, and
the
power source to
connector 43. A second center tap transformer 44 with a
wherein said access device includes a
of data trans35
transformer winding 46 has its
ends connected via
formers
center taps connected for
leads 48, 50 to terminals 2, 1
of the connector
the access device.
43. Power feed is
a center tap
39 and power
3. Apparatus according to claim 1, wherein said presea center tap lead 45. Inactive terminals 7,
lected condition
arc connected via lead 52 to a resistor 54. 40 level detected
means which causes said
Inactive terminals 1, 2 of connector 43 arc connected via
from the seccontrol means to increase the power
lead 56 to a resistor 58. A junction between resistors 54 and
power source to the access device.
60.
58 is connected to ground via a
according to claim 1, wherein the data node
Remote power is delivered to the remote
IS an Ethernet switch card
said
the
data
pairs
power supply, said
means and
control means.
45
Although it is typical that all 8
leads arc delivered to
5.
according to claim 1, and further IHl~lU'CIlLlb
the 4 signaling leads arc
a software program associated with said control means and
111
for the power feed
arranged to poll the access device to identify itself and
confirm that it is capable of accepting remote power.
Once the remote
is operating and confirmed as
6. Method for
powering access equipment in a
a known remote
enahled device, the
circuit 50
data network, comprising,
shown in FIG. 1
to look for removal of
remote
a data node adapted for data
an
equipment or an overload fault condition. If the measured
for data transmission, at least one
voltage level drops, then this indicates that the remote
connected between the data node
equipment has been removed and the logic circuit returns to
and arranged to transmit data
the initial hunt state. If an overload condition is detected 55
therebetween, a main power source connected to supthen the logic circuit returns to its initial state. It can then be
power
ply power to the data node, and a
programmed to cither wait for the fault state to be cleared or
to
power from the data node via
source
continue to
through the state machine.
said data signaling pair to the access device,
FI G. 3 illustrates the
delivering
a low level current from said main power
60
source to the access device over said data M~;Ll"llllb
remote access
case is
telephone 62
equipped to handle data communications as well as voice
a
level on the data
1Il
and is connected
an access node 64 to premises
response to the low level current, and
5 Ethernet 100BaseX
66, comprising a
cable of 4 sets of unshielded twisted
which carry hoth 65
power
by said
data and power to the telephone 62.
66 is connected
source to said access device in response to a
to one of the ports of an 8 port Ethernet switch 68 which is
level.
condition of said

5
7. Method according to claim 6, including the step of:
increasing power supplied to the access device in
response to a "sawtooth"
level sensed on the
data ""~,H<'HH1S
8.
to claim 6,
the step of 5
polling the access device to identify it and confirm that it is
of
remote power.

6
9. Method according to claim 6, including the step of
continuing to sense voltage level and to decrease power
from the
power source if
level
on
the data
removal of the access
device.
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