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6,115,468 
1 

POWER FEED FOR ETHERNET 
TELEPHONES VIA ETHERNET LINK 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is directed to a method and appa 

ratus Which provide electrical poWer to ethernet-based tele 
phones over an ethernet Wire link. 

2. The Background Art 
Telephones require electrical poWer in order to operate. 

The poWer can be delivered over the telephone lines or via 
a separate poWer connection, typically through a poWer 
transformer connected to the electrical poWer grid. Tele 
phones poWered in the latter fashion Will be inoperable 
during a poWer failure unless provision is made both locally 
at the telephone and at the PBX or local telephone sWitch for 
emergency poWer to be supplied. While it is normal to 
provide an uninterruptible poWer supply to an of?ce’s PBX 
or telephone sWitch, it is not desirable for cost and other 
reasons to provide electrical poWer back up systems to each 
telephone location. In the past, the poWer problem Was 
frequently solved by using an 8-Wire telephone connection 
to the telephone sWitch. With 8 Wires there is more than 
enough capability for analog audio digital and poWer con 
nections to the telephone sWitch. 

The groWth of the Internet and similar local and Wide area 
netWorks based on Ethernet technology has created a poten 
tial market for telephone systems Which Would connect 
directly to existing Ethernet connections. The Ethernet 
protocol, hoWever, does not provide a mechanism for poW 
ering such telephones. A typical Ethernet connection to an 
of?ce location Would include a pair of unshielded tWisted 
pair (UTP) lines for a total of four conductors—one pair for 
transmit, one for receive. The transmit pair is dedicated to 
send packets of data over the Ethernet connection; the 
receive pair receives packets of data over the Ethernet 
connection. Simply placing a DC bias on tWo or more of 
these conductors and using the bias to poWer a local Ethernet 
telephone is risky because the bias is not part of the Ethernet 
protocol and might damage Ethernet compliant equipment 
not designed to handle such a bias. 

Turning to FIGS. 1 and 2, a prior art scheme for providing 
poWer over a single tWisted pair connection is shoWn. In the 
prior art, system 10 and poWer supply 11 provides DC poWer 
over lines 12 (positive lead) and 14 (negative lead) to a 
series of ports on the netWork. Filter capacitor 16 and ?lter 
inductors 18 and 20 are preferably provided to insure a clean 
source of DC poWer and to avoid AC cross-talk betWeen the 
netWork and the poWer supply. Each port 22, 24 and 26 of 
the netWork is coupled to a tWisted pair link 28, 30 and 32, 
respectively, via a transformer, 34, 36, and 38, respectively. 
Transformer 34, for example, operates as folloWs: Data on 
port 1 (22) is applied to the primary 40 of transformer 34 and 
coupled to a pair of secondary Winding 42, 44 of transformer 
34 through transformer core 46 in a conventional manner. 
One end 48 of secondary Winding 42 is connected to tWisted 
pair 28 and the other end 50 of secondary Winding 42 is 
connected to the positive lead 12 of poWer supply 11. One 
end 52 of secondary Winding 44 is connected to tWisted pair 
link 28 and the other end 54 of secondary Winding 44 is 
connected to the negative lead 14 of poWer supply 11. Leads 
50 and 54 are AC-coupled to one another With capacitor 56 
as shoWn. This blocks DC current from ?oWing and alloWs 
a DC bias to be established over the tWo conductors of 
tWisted pair link 28 While simultaneously alloWing the How 
of data over the link. 
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At the telephone end of the tWisted-pair link 28, a 

similarly structured transformer 58 receives the data signal 
as Well as the DC bias. First primary 60 and second primary 
62 are AC-coupled With capacitor 64 so as to be able to 
couple data signals from tWisted-pair link 28 With trans 
former 58 While holding off a DC bias. The DC bias of 
tWisted-pair link 28 is applied to a poWer processor 66 and 
from there provides to local equipment to be poWered by the 
tWisted pair system. A typical embodiment of a poWer 
processor 66 is shoWn in FIG. 2. It comprises a ?lter 68, a 
recti?er 70, a ?lter capacitor 72 and a DC-DC converter 74. 
While ?t for its intended purpose, the above-described 

system has some draWbacks Which make it a less than ideal 
choice for an Ethernet environment. For example, each 
secondary 42 and 44 of transformer 34 and each primary 60 
and 62 of transformer 58 Will experience a net current ?oW 
equal to the total amount of current draWn by the load at the 
distal end of the tWisted-pair link. This current Will affect the 
choice of transformer core siZe at each end of the link and 
Will affect the choice of Wire gauge used for the link. 

It Would be desirable to provide an improved method and 
apparatus for poWering Ethernet telephones over a 4-Wire 
link. Such a system Would be able to take advantage of 
existing Wiring Without the need to reWire the premises to 
install such devices. Furthermore, by providing poWer over 
the Ethernet connection, poWer transformers are not 
required at the device location, and a central uninterruptible 
poWer supply is made possible to provide poWer to the entire 
telephone system in case of a poWer failure. 

SUMMARY OF THE INVENTION 

An Ethernet device poWer transmission system provides 
electrical poWer to devices such as Ethernet telephones and 
related equipment over a 4-Wire Ethernet connection Without 
any need for rewiring premises having an existing 4-Wire 
Ethernet system. The system eliminates any requirement for 
local poWer such as transformers to poWer such equipment 
as all poWer can be provided over the existing Ethernet 
Wiring. A central uninterruptible poWer supply (UPS) is 
thereby made possible to provide back-up poWer to all such 
equipment. The system includes an input transformer, an 
output transformer and a pair of tWisted pair conductors. The 
input transformer includes a pair of primaries for connection 
to a source of Ethernet data. The input transformer also 
includes a pair of secondaries, each having a center-tap. A 
?rst tWisted pair conductor is connected across the ?rst 
secondary, a second tWisted pair conductor is connected 
across the second secondary and a DC-bias is provided 
betWeen the respective center taps of the ?rst and second 
secondaries. At the local end, the output transformer 
includes a ?rst and second center-tapped primary and a ?rst 
and second secondary for connection to the load device. The 
?rst and second primary center taps are connected to a poWer 
processor for extraction of DC poWer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an electrical schematic diagram of a prior art 
telephone poWer distribution system for use over a tWo-Wire 
tWisted pair system. 

FIG. 2 is an electrical schematic diagram of a prior art 
telephone poWer extraction system or poWer processor. 

FIG. 3 is an electrical schematic diagram of an Ethernet 
telephone poWer distribution system according to a presently 
preferred embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Those of ordinary skill in the art Will realiZe that the 
folloWing description of the present invention is illustrative 
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