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(57) ABSTRACT 

An electrical device is produced by winding wires around a 
core. The device may be used as a transformer. Wires are 
inserted into, through and around a first hole and a first side of 
a core a desired number of times. Thereafter, the wires are 
extended along either a top or a bottom of the core and then 
passed through and around a secondhole of the core. After the 
wires are wound around the second hole of the core and a 
second side of the core, the production of the device is com 
plete. 
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ELECTRICAL SOLATON DEVICE 
CAPABLE OF LIMITING MAGNETIC 

SATURATION EVENUPON RECEPT OF 
HGHPOWER DC BAS AND METHOD FOR 

MAKING THE SAME 

BACKGROUND OF THE INVENTION 

0001. The connector industry is moving towards an envi 
ronment where virtually any device maybe powered over a 
network using an ethernet cable. Previously, such power 
requirements reached as high as 15 watts. Now standards are 
requiring that ethernet cables and corresponding connectors 
handle as much as 30 watts. In a typical RJ45 type connector 
assembly where a modular plug mates in a male-female rela 
tionship with a jack, an isolating magnetic device is used in 
the connector to handle direct current (DC) offsets. Such 
offsets may be caused by various factors including imbal 
ances in the wires of the plug. 
0002 For example, data is frequently transmitted over a 
pair of conductive wires. When transmitting data, the pair of 
wires may ideally have Voltage potentials to ground Such that 
a Voltage in one wire of the pair is equal and opposite to the 
voltage in the other wire of the pair. For example, one wire 
may have a potential of -2.5 volts and the other wire may have 
a potential of +2.5 volts. I there are imbalances in the pair of 
wires or extraneous electro-magnetic interference, the two 
wires may not have exactly equal and opposite Voltages. For 
example, one wire may have -2 volts and the other wire may 
have +3 volts. Although there is still a net difference across 
the pair of wires of +5 Volts (which may, for example, corre 
spond to a logic “1”). Such a Voltage imbalance will generate 
a current imbalance. Conventional technology uses isolating 
magnetic devices to deal with Such imbalances. However, 
prior art magnetic devices cannot physically handle the mag 
netizing force which may be induced by imbalanced DC 
current having a power complying with the power require 
ments of new standards. If the transformer is not capable of 
handling Such imbalances, the transformer may saturate and 
data may not transmit from one side of the transformer to the 
others For example, prior art transformers are able to handle 
low tolerances such as 8 mA of DC current bias and the 
corresponding power Such current produces. Now, industry 
standards are requiring that isolating magnetics handle 24 
mA and as much as 34 mA of DC current bias. For example, 
the IEEE 802.3 AN standard requires such current bias toler 
ance. Prior a transformers are generally not capable of han 
dling Such currents and power. 
0003. As an illustrative example, referring to FIG. 1, there 

is shown a transformer 40 in accordance with the prior art. 
Transformer 40 may be used as an isolating magnetic device. 
Transformer 40 is formed by winding wires 44, 46, 48 and 50 
around a toroid shaped core 42 formed of a conductive mate 
rial. Core 42 has a substantially circular cross-section. Wires 
44,46, 48 and 50 are evenly wound around core 42 except in 
a gap area 38. As discussed above, when a high power DC 
current bias is added onto an alternating current and applied to 
one side of transformer 40, the entire core of transformer 40 
may become Saturated from the induced magnetic flux. Such 
saturation inhibits transfer of data in the alternating rent com 
ponent. Some attempts to compensate for this problem in the 
prior art include using a larger core 42. However, use of a 
larger core is not practical in many applications including 
connector applications due to space limitations. 
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0004. Therefore, there is a need in the an for an electric 
device which can handle higher power DC current bias than 
transformers available in the prior art and a method for manu 
facturing such a device. 

SUMMARY OF THE INVENTION 

0005 One aspect of the invention is a method for produc 
ing an electric device. The method comprises inserting at least 
a first wire through a first hole in a core and wrapping the first 
wire around a first side of the core. The method further com 
prises inserting at least a second wire through a second hole in 
the core, the second hole being spaced from the first hole and 
having a long axis extending Substantially parallel to a long 
axis of the first hole; and wrapping the second wire around a 
second side of the core, the second side being spaced from the 
first side. 
0006 Another aspect of the invention is an electrical 
device produced by a method of inserting at least a first wire 
through a first hole in a core and wrapping the first wire 
around a first side of the core. The method further comprises 
inserting at least a second wire through a second hole in the 
core, the second hole being spaced from the first hole and 
having a long axis extending Substantially parallel to a long 
axis of the first hole; and wrapping the second wire around a 
second side of the core, the second side being spaced from the 
first side. 
0007. Yet another aspect of the invention is a connector for 
enabling electrical communication with a plug. The connec 
tor comprises a set of contacts and a filter circuit in commu 
nication with the set of contacts. The connector further com 
prises a set of terminals in communication with the filter 
circuit; wherein the filter circuit includes a transformer with a 
core. The transformer is produced by the steps of inserting at 
least a first wire through a first hole in the core and wrapping 
the first wire around a first side of the core. The transformer is 
further produced by inserting at least a second wire through a 
second hole in the core, the secondhole being spaced from the 
first hole and having a long axis extending Substantially par 
allel to a long axis of the first hole. The transformer is further 
produced by wrapping the second wire around a second side 
of the core, the second side being spaced from the first side. 
0008 Another aspect of the invention is a method for 
producing an electrical device. The method comprises wrap 
ping a first and second wire around a first core and inserting 
the first and second wire and a third and a fourth wire through 
a first hole in a second core. The method further comprises 
wrapping the first, second, third and fourth wires around a 
first side of the second core and inserting fifth, sixth, seventh 
and eighth wires through a second hole in the second core, the 
second hole being spaced from the first hole and having along 
axis extending Substantially parallel to a long axis of the first 
hole. The method further comprises wrapping the fifth, sixth, 
seventh and eighth wires around a second side of the second 
core, the second side being spaced from the first side; and 
wrapping the fifth and sixth wires around the first core. 
0009. Yet another aspect of the invention is a connector for 
enabling electrical communication with a plug. The connec 
tor comprises a set of contacts and a filter circuit in commu 
nication with the set of contacts. The connector further com 
prises a set of terminals in communication with the filter 
circuit. The filter circuit is produced by the steps of wrapping 
a first and second wire around a first core and inserting the 
first and second Wire and a third and a fourth wire through a 
first hole in a second core. The filter circuit is further produced 
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by the steps of wrapping the first, second, third and fourth 
wires around a first side of the second core and inserting fifth, 
sixth, seventh and eighth wires through a second hole in the 
second core, the second hole being spaced from the first hole 
and having a long axis extending Substantially parallel to a 
long axis of the first hole. The filter circuit is farther produced 
by the steps of wrapping the fifth, sixth, seventh and eighth 
wires around a second side of the second core, the second side 
being spaced from the first side; and wrapping the fifth and 
sixth wires around the first core. 
0010 Yet another aspect of the invention is an electrical 
device comprising a body having first and second holes 
extending therethough, the holes being spaced from one 
another and having longitudinal axes extending Substantially 
parallel to one another. The electrical device further com 
prises at least one wire extending through the first hole, the 
wire wrapped around a first side of the body and at least a 
second wire extending through the second hole in the body 
and wrapped around a second side of the body, the second side 
being spaced from the first side. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011. A more complete appreciation of the present inven 
tion and many of the attendant features and advantages 
thereof will be readily understood by reference to the follow 
ing detailed description when taken in conjunction with the 
accompanying drawings in which: 
0012 FIG. 1 is front view of a transformer in accordance 
with the prior art: 
0013 FIG. 2 is a side view of a core for use in accordance 
with an embodiment of the invention; 
0014 FIGS. 3A, 3B and 3C illustrate steps of winding 
wires around a core of the type shown in FIG. 2 in accordance 
with an embodiment of the invention; 
0015 FIG. 4 is a top view of an electric device constructed 
in accordance with an embodiment of the invention; 
0016 FIG. 5 is a top view of an electric device and a 
common mode choke constructed in accordance with an 
embodiment of the invention; 
0017 FIG. 6 is a diagram of a circuit which incorporates 
an electric device in accordance with an embodiment of the 
invention; 
0018 FIG. 7 is a diagram of a circuit and corresponding 
tolerances of circuit devices including an electric device in 
accordance with an embodiment of the invention; and 
0019 FIG. 8 is a diagram of a circuit and corresponding 
tolerances of circuit devices including an electric device in 
accordance with an embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

0020 Referring now to the drawings wherein like refer 
ence numerals describe identical or corresponding parts 
throughout the several views, and more particularly to FIGS. 
2 and 3A-3C, a core 50 resembles an ellipsoid with its ends 
cut off and with a Substantially racetrack shaped cross-sec 
tion. Core 50 may be made of a Mg2n material with a per 
meability of 5000. As shown in FIG.2, core 50 includes a first 
hole 52 and a second hole 54 spaced from first hole 52. 
Magnetic flux lines 56 which are set up in the core during 
operation are also schematically shown and will become 
clearer upon further discussion. Core 50 has a first side 50a 
and a second side 50b. Referring to FIG. 3A, in order to 
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manufacture an electric device inaccordance with an embodi 
ment of the invention, four wires 60, 62, 64 and 66 are 
wrapped around core 50. Clearly, four wires are shown sim 
ply as an example and any number of wires may be used. 
Wires 60, 62. 64 and 66 are inserted through hole 52 of core 
50. Wires 60, 62, 64 and 66 are then wrapped around first side 
50a of core 50. Wires 60, 62, 64 and 66 are then inserted 
through hole 52 again and wrapped around side 50a again for 
a desired number of turns. For example, X turns may be used. 
Once wires 60, 62, 64 and 66 have been wrapped through hole 
52 and around side 50a of core 50, X number of turns, the 
wires are extended across either a top or bottom of core 50 for 
insertion into hole 54—as shown in FIG. 3B. Alternatively, a 
second set of wires (not explicitly shown) may be used for 
insertion into hole 54. The top and bottom of core 50 may be 
identical and so effectively both a top and bottom view are 
shown. 

(0021 Referring to FIG. 3C, wires 60, 62, 64 and 66 (or a 
second set of wires) are then inserted through hole 54 of core 
50 and then wrapped around second end 50b of core 50. The 
wires are inserted through hole 54 and wrapped around sec 
ond end 50b the desired number of turns—for example, X 
turns. Dot notation is used to assist an assemblyman in per 
forming the windings—where the dots indicate starting 
points for the wires. As shown in FIGS. 3C and 4, after the 
wires have been wrapped through hole 52, around first side 
50a, through hole 54 and around second side 50b, an electric 
device 70 in accordance with the invention is realized. Again, 
the extension of the wires over the top/bottom of core 50 need 
not be performed, if two sets of wires are used. 
0022. If desired, device 70 may be combined with a con 
ventional common mode choke 72 as shown in FIG. 5. To 
form this combination, wires 62 and 66 are first wound 
around a toroid 74 having a Substantially circular cross-sec 
tion. Wires 62 and 66 (shown as being green and blue in color, 
respectively) are joined with wires 60 and 64 (red and natural) 
and wrapped through hole 52 and first side 50a. Wires 60, 62. 
64 and 66 are then extended over a top or bottom of core 70 
(except in situations where two sets of wires are used) and 
then wrapped through hole 54 and second side 50b. Wires 60, 
64 remain on a left side of core 70 while wires 62 and 66 are 
wound again around toroid 74. 
(0023 Referring to FIG. 6, there is shown a circuit 80 
which may use device 70. As shown, circuit 80 is a represen 
tation of the combination of device 70 and common mode 
choke 72 illustrated in FIG.5. Referring momentarily, to FIG. 
2, in electric device 70, magnetic flux lines occurring in a 
central portion of the device extend in opposing directions. 
Conversely, magnetic flux lines towards distal ends of the 
device 70, extend in only a single direction. If such flux lines 
have a high enough intensity, such as may be provided by high 
power DC current bias, the flux may indeed saturate those 
portions of the device. However, as the flux lines in the central 
portion of the device may cancel each other out, Saturation 
does not occur in the central portion and data transfer may still 
occur in that area. 

0024. Referring to FIG. 7 there is shown another circuit 
diagram 96 which may use an electric device in accordance 
with an embodiment of the invention. Circuit 96 may be used 
in a connector. As shown, contacts 92 may be used in the 
connector to communicate with an inserted plug (not shown). 
A termination circuit 94 may be used to balance a load of 
wires in said plug. Device 70 may be used as the load for the 
terminals of the plug. Choke 72 may be utilized to minimize 
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the presence of common mode currents. As shown, optional 
LEDs 96 may be used. As discussed, device 70 allows data to 
be transmitted therethrough even in the presence of high 
power DC current bias and corresponding induced magnetic 
fields. Some tolerances which may be used for the circuit 
elements are shown. 
0025 Referring to FIG. 8, another circuit diagram 100 is 
shown which maybe used in accordance with an embodiment 
of the invention. As with the circuit shown in FIG. 7, circuit 
100 includes terminals 92, filter circuit 94, device 70 and 
choke 72. In circuit I 00, four sets of devices 70 an chokes 72 
are shown. 
0026. Thus, by implementing a new winding method, a 
new electric device may be realized which can handle higher 
power currents and magnetizing forces which would saturate 
devices of the prior art AS discussed, any number of turns may 
be used for each of the windings. The number of turns may be 
based on a desired return loss parameter. Moreover, although 
four wires are shown, clearly any number of wire may be 
used. 
0027. In the prior art devices, high power DC currents 
create a magnetic flux which may saturate the entire trans 
former. As a consequence, AC data cannot pass through the 
transformer because there is no magnetizing force available. 
In contrast, in the invention, the center of the electric device 
does not necessarily saturate and so data may pass there 
through. Moreover, higher power and corresponding induced 
magnetizing force can be handled and the device may comply 
with current IEEE standards. Furthermore, in the prior art, 
Some attempts to deal with these issues include use of a larger 
transformer. In contrast, a core with the size of, for example, 
/4 inch by /4 inch by /s of an inch may be used in the 
invention. In the prior art, a toroid of twice that size may be 
required. An electric device in accordance with the invention 
may be backward compatible and may also be used in low 
power applications. 
0028. While preferred embodiments of the invention have 
described, the scope of the invention is only limited by the 
claims. 

What is claimed is: 
1. A method for producing an electric device, the method 

comprising: 
inserting at least a first wire through a first hole in a core; 
wrapping the first wire around a first side of the core; 
inserting at least a second wire through a second hole in the 

core, the second hole being spaced from the first hole 
and having along axis extending Substantially parallel to 
a long axis of the first hole; and 

wrapping the second wire around a second side of the core, 
the second side being spaced from the first side. 

2. The method as recited in claim 1, wherein the first and 
second wires each comprise four wires. 

3. The method as recited in claim 1, further comprising: 
performing both steps of inserting and both steps of wrap 

ping a defined number of times. 
4. The method as recited in claim 1, wherein the core is 

substantially a cut-off ellipsoid. 
5. The method as recited in claim 1, wherein the core has 

Substantially a racetrack cross-section. 
6. The method as recited in claim 1, wherein the first and 

second wires are part: of a single wire and the method further 
comprises extending the first wire over a top or bottom of the 
core after the wrapping the first wire around the first side of 
the core. 
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7. An electrical device produced by a method of: 
inserting at least a first wire through a first hole in a core; 
wrapping the first wire around a first side of the core; 
inserting at least a second wire through a second hole in the 

core, the second hole being spaced from the first hole 
and having along axis extending Substantially parallel to 
-a long axis of the first hole; and 

wrapping the second wire around a second side of the core, 
the second side being spaced from the first side. 

8. The method as recited in claim 7, wherein the first and 
second wires are part of a single wire and the method further 
comprises extending the first wire over a top or bottom of the 
core after the wrapping the first wire around the first side of 
the core. 

9. A connector for enabling electrical communication with 
a plug, the connector comprising: 

a set of contacts; 
a filter circuit in communication with the set of contacts; 

and 
a set of terminals in communication with the filter circuit, 
wherein the filter circuit includes a transformer with a core, 

the transformer produced by the steps of: 
inserting at least a first wire through a first hole in the core; 
wrapping the first wire around a first side of the core; 
inserting at least a second wire through a second hole in the 

core, the second hole being spaced from the first hole 
and having along axis extending Substantially parallel to 
a long axis of the first hole; and 

wrapping the second wire around a second side of the core, 
the second side being spaced from the first side. 

10. The connector as recited in claim 9, wherein the core is 
substantially a cut-off ellipsoid. 

11. The method as recited in claim 9, wherein the first and 
second wires are part of a single wire and the method further 
comprises extending the first wire over a top or bottom of the 
core after the wrapping the first wire around the first side of 
the core. 

12. A method for producing an electrical device, the 
method comprising: 

wrapping a &a and second wire around a first core; 
inserting the first and second wire and a third and a fourth 

wire through a first hole in a second core; 
wrapping the first, second, third and fourth wires around a 

first side of tie second core; 
inserting fifth, sixth, seventh and eighth wires through a 

second hole in the second core, the second hole being 
spaced from the first hole and having a long axis extend 
ing Substantially parallel to a long axis of the first hole; 

wrapping the fifth, sixth, seventh and eighth wires around 
a second side of the second core, the second side being 
spaced from the first side; and 

wrapping the fifth and sixth wires around the first core. 
13. The method as recited in claim 12, wherein the first core 

is a toroid. 
14. The method as recited in claim 12, wherein the second 

core is substantially a cut-off ellipsoid. 
15. The method as recited in claim 12, wherein the first and 

fifth wires are part of a single wire, the second and sixth wires 
are part of a single wire, the third and seventh wires are part of 
a single wire, the fourth and eighth wires are part of a single 
wire, and the method further comprises extending the first, 
second, third and fourth wires over a top or bottom of the 
second core after the wrapping the first, second, third and 
fourth wires around the first side of the second core. 
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16. A connector for enabling electrical communication 
with a plug, the connector comprising: 

a set of contacts; 
a filter circuit in communication with the set of contacts; 

and 
a set of terminals in communication with the filter circuit. 
wherein the filter circuit is produced by the steps of: 
wrapping a first and second wire around a first core; 
inserting the first and second wire and a third and a fourth 

wire through a first hole in a second core; 
wrapping the first, second, third and fourth wires around a 

first side of the second core; 
inserting fifth, sixth, seventh and eighth wires through a 

second hole in the second core, the second hole being 
spaced from the first hole and having a long axis extend 
ing Substantially parallel to a long axis of the first hole; 

wrapping the fifth, sixth, seventh and eighth wires around 
a second side of the second core, the second side being 
spaced from the first side; and 

wrapping the fifth and sixth wires around the first core. 
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17. The connector as recited in claim 16, wherein the first 
and fifth wires are part of a single wire, the second and sixth 
wires are part of a single wire, the third and seventh wires are 
part of a single wire, the fourth and eighth wires are part of a 
single wire, and wherein the filter circuit is further produced 
by extending the first, second, third and fourth wires over a 
top or bottom of the second core after the wrapping the first, 
second, third and fourth wires around the first side of the 
second core. 

18. An electrical device comprising: 
a body having first and second holes extending there 

though, the holes being spaced from one another and 
having longitudinal axes extending Substantially paral 
lel to one another; 

at least one wire extending through the first hole, the wire 
wrapped around a first side of the body; 

at least a second wire extending through the second hole in 
the body and wrapped around a second side of the body, 
the second side being spaced from the first side. 

c c c c c 


