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COMMUNICATION PORT IDENTIFICATION SYSTEM

RELATED APPLICATION
[0001] The present application incorporates by reference in their entireties U.S. Patent
Application Serial No. 11/265,316, entitled “Method and Apparatus for Patch Panel
Patch Cord Documentation and Revision,” filed November 2, 2005; and U.S. Patent
Application Serial No. 11/560,112, entitled “Smart Cable Provisioning for a Patch Cord
Management System,” filed November 15, 2006.

BACKGROUND OF THE INVENTION
[0002] Patch panels are used in communications networks as intermediate elements
between horizontal cabling (to which endpoint devices such as computers and telephones
are connected) and network switches. When physical connections between endpoint
devices and network switches are moved, added, or changed, patch panels are typically
the points at which technicians complete the required moves, additions, or changes. It is
important to keep track of changes that are made to patch cord connections within the
patch field. Proper documentation of changes in the patch field assures that the routing
of patch cords is always known and further assures that any future changes are completed
correctly.
[0003] In interconnect network configurations, one patch panel is placed between the
horizontal cabling and the network switch. In an interconnect configuration, the
documentation of patch cord connections between the patch panel and the switch will
provide the necessary documentation and monitoring of connections between the switch
and the horizontal cabling. It is desirable to have a patch cord management system that
enables complete documentation and monitoring of patch cord connections and that
guides network installers as they make moves, adds, or changes to the patch cord
connections. It is also desirable for a patch cord management system to have a minimal
impact on existing networks.
[0004] State-of-the-art patch cord documentation systems for interconnect applications
require the addition of contact plates on printed circuit boards which are fastened to the

front of switches and which have cables that connect the printed circuit boards to
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monitoring systems. The monitoring systems scan 9™ wire connections between the
switch contact plates and contact plates on the front of an associated patch panel. This is
typically a retrofit installation which requires a variety of parts due to the variety of
switch configurations.

[0005] There is a need for an improved port identification system which works with a
patch panel to identify ports, such as switch ports, in a communications network. Such a
system should be easy to install and compact, while providing port identification

functionality without delays.

SUMMARY OF THE INVENTION

[0006] According to one embodiment of the present invention, port ID modules are
installed in the ports of a network switch. An intelligent interconnect patch panel, which
is connected to the network switch, is adapted for use with intelligent interconnect patch
cords and the port ID modules to enable the management of connections between the
intelligent interconnect patch panel and the network switch.

[0007] Port ID modules are provided with unique identification numbers within port ID
module circuitry.

[0008] Port ID modules according to the present invention may be removed and disabled

with the use of a removal tool.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 is a schematic block diagram showing components and communication
connections of a switch port identification system;
[0010] FIG. 2 is a schematic block diagram of an intelligent interconnect patch cord
according to one embodiment of the present invention;
[0011] FIGS. 3 and 4 arc perspective diagrams of a port ID module according to one
embodiment of the present invention;
[0012] FIGS. 5 and 6 are perspective diagrams of a port ID contact assembly according
to one embodiment of the current invention;
[0013] FIGS. 7-10 are sectional drawings showing the operation of a port ID module;

[0014] FIG. 11 is a perspective view of a port ID module and a removal tool;
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[0015] FIG. 12 is a perspective view of a switch plug with a port ID module thereon;
[0016] FIG. 13 is an exploded view of a port ID module of an alternative embodiment;
[0017] FIGS. 13a and 13b are perspective views of a contact assembly of Fig. 13;

[0018] FIG. 14 is a perspective view of a port ID module inserted into a port;

[0019] FIG. 15 is a perspective view of a switch plug of an intelligent interconnect patch
cord having a port ID module thercon;

[0020] FIG. 16 is a perspective view of a removal tool positioned for removal of a port
1D module;

[0021] FIG. 17 is a perspective view of a switch plug showing port ID module plug
contacts;

[0022] FIG. 18 is a perspective view of the face of an intelligent interconnect patch
panel;

[0023] FIG. 19 is a perspective view of an intelligent interconnect patch panel port
showing its contacts, and a plug positioned for insertion into the port; and

[0024] FIG. 20 is a perspective view of an intelligent interconnect patch panel plug
according to one embodiment of the present invention;

[0025] FIGS. 21 and 22 are perspective views of a port ID module removal tool
according to one embodiment of the current invention;

[0026] FIG. 23 is a perspective view of a port ID module removal tool with a port ID
module thereon; and

[0027] FIG. 24 is a perspective view of a port ID module removal tool in use.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT
[0028] FIG. 1 is a block diagram showing system elements in a network switch port
identification system 10. The port identification system 10 uses intelligent interconnect
patch cords 12, intelligent interconnect patch panels 14, and port ID modules 16 within
ports 18 of a network switch 20 to enable the management of connections in a
communications network. Systems and methods according to the present invention may
be used to guide a network technician during the movement, addition, or change

(“MAC”) of an intelligent interconnect patch cord 12. Systems and methods according
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to the present invention may also be used to automatically identify and track current
connections within a network.

[0029] The intelligent interconnect patch panel 14 is connected to horizontal cabling as
shown by arrow 30, and the horizontal cabling, in turn, is connected to specific network
devices such as VOIP phones and computers. Although FIG. 1 shows only one
connection, it is to be understood that several connections using intelligent interconnect
patch cords 12 are provided between an intelligent interconnect patch panel 14 and a
network switch 20.

[0030] In the port identification system 10, an intelligent interconnect patch panel plug
22 of an intelligent interconnect patch cord 12 is inserted into a patch panel port 24, and a
switch plug 25 of the patch cord 12 is inserted into a port 18 of the network switch 20.
The port 18 of the network switch 20 has a port ID module 16 installed therein. The port
ID module 16 is provided with a unique identification code and circuitry for interfacing
with the intelligent interconnect patch cord 12, allowing the unique identification code
corresponding to the port 18 to be received by the patch panel microcontroller 26 of the
intelligent interconnect patch panel 14.  With this information, the intelligent
interconnect patch panel 14 can update a network management system 28 with
information regarding changes to connections in the network in real time.

[0031] Systems and methods according to the present invention allow for the guidance of
cable moves, adds, and changes, through the use of plug LEDs 32 on the intelligent
interconnect patch cord 12 and LEDs 34 associated with ports 24 of the intelligent
interconnect patch panel 14.

[0032] FIG. 2 is a schematic diagram of an intelligent interconnect patch cord 12
according to one embodiment of the present invention. The intelligent interconnect patch
cord 12 has four pairs of standard “in-band” conductors 36 for network communications
and two “out-of-band” conductors 38 that support the functions of the present invention.
[0033] The intelligent interconnect patch panel plug 22 is connected to an intelligent
interconnect patch panel 14. The four pairs of in-band conductors, 36, are connected via
in-band contacts 40 to an intelligent interconnect patch panel 14 in the standard way

(e.g., an RJ-45-compatible contact configuration). The two out-of-band conductors 38
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are connected to an intelligent interconnect patch panel 14 with an integral connector
holding intelligent interconnect patch panel plug contacts 42.

[0034] Referring now to FIGS. 1 and 2, the switch plug 25 is connected to a switch port
18. The four pairs of in-band conductors, 36, are connected via in-band contacts 44 to
contacts within the switch port 18, similarly to the intelligent interconnect patch panel
plug 22. When the plug 25 is installed, the two out-of-band conductors 38 are
electrically connected by port ID module plug contacts 46 (which may be plates or spring
contacts) on the plug 25 to a port ID module 18 which has been installed (for example,
by snapping-in) into the switch port 18. The port ID module 18 is an ID chip carrier
which remains in a port and identifies the port.

[0035] Referring to FIGS. 1 and 2, in one embodiment of the present invention, the
intelligent interconnect patch panel 14 is capable of detecting the presence of an
intelligent interconnect patch cord 12, and in turn the presence of a port ID module 16,
using digital signaling techniques.

[0036] When an intelligent interconnect patch cord 12 is plugged into a patch panel port
24 of the intelligent interconnect patch panel 14, the out-of-band conductors 38 (shown
in FIG. 2) are connected through contacts 42 of the intelligent interconnect patch panel
plug 22 to a patch panel microcontroller 26 in the intelligent interconnect patch panel 14.
This completes a two-conductor connection to a patch cord microcontroller 48 in the
switch plug 25 of the intelligent interconnect patch cord. This enables what is known in
the art as a “one wire” serial communication in either direction between the
microcontrollers, and it also provides DC voltage to the patch cord microcontroller 48.
[0037] When the switch plug 25 is connected to a switch port 18 that contains a port ID
module 16, two conductors of the switch plug are connected through port ID module
contacts to an ID chip in the port ID module 16. This enables one-wire serial
communication between the patch cord microcontroller 48 and the ID chip in the port ID
module 16. During normal operation, this serial digital communication occurs constantly
(repeating, for example, at less-than-200 millisecond intervals) and communicates to the
patch cord microcontroller 48 the ID of the port 18 to which the switch plug is
connected. If a port ID module is disabled, there is a short circuit across the ID chip and

hence across these two conductors, which is detected by the patch cord microcontroller
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48. If a switch plug is disconnected or if there is no port ID module in a switch port,
there is an open circuit across the two switch plug conductors, and this open circuit is
detected by the patch cord microcontroller 48.

[0038] The patch cord microcontroller 48 continuously communicates (e.g., at less-than-
200 millisecond intervals) the insertion or removal status of the switch plug and, if
inserted, the ID of a port ID module 16 to the intelligent interconnect patch panel
microcontroller 26. The patch cord microcontroller 48 will also energize LEDs 32 in the
switch plug 25 upon receipt of communication signals from the intelligent interconnect
patch panel microcontroller 26, which are intermixed with other function signals from
the patch cord microcontroller 48 to the intelligent interconnect patch panel
microcontroller 26.

[0039] The patch cord microcontroller 48 may include a unique identification number for
each intelligent interconnect patch cord 14. This can enable additional information to be
acquired by the intelligent interconnect patch panel. For example, if each intelligent
interconnect patch cord 12 has a unique ID number, the intelligent interconnect patch
panel 12 can inform the NMS 28 when a patch cord has been replaced in the system.
[0040] Using this system, if an intelligent interconnect patch cord 12 is connected to a
switch port having a port ID module, a unique port ID number corresponding to the
switch port into which the cord has been installed is immediately transmitted to the
intelligent interconnect patch panel 14. If the power to an intelligent interconnect patch
panel 14 was off, the port ID number is immediately transmitted to the intelligent
interconnect patch panel 14 when the power is restored. The network management
system 28 is therefore always current for each active switch port.

[0041] According to one embodiment, an intelligent interconnect patch cord 12 is
supplied with a port ID module 16 installed on the switch plug 25. When the switch plug
25 is installed in a switch port, the port ID module 16 is automatically installed in the
switch port 25. The switch plug 25 can be removed; however, under normal
circumstances, the port ID module 16 will remain installed in a switch port 18 for the life
of a switch. As shown in figures below, a port ID module can be removed with a port ID

removal tool; however, in the process, the port ID module is permanently disabled.
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[0042] FIG. 3 shows a port ID module 50 according to one embodiment of the present
invention. The port ID module 50 is adapted for insertion into an RJ-45 port. The port
ID module 50 has latches 52 that lock the port ID module 50 into an RJ-45 port, but flex
during installation, thereby allowing installation to be done using the plug 25 on the
intelligent interconnect patch cord 12. Crossbeams 54 allow the port ID module 50 to
rotate downwardly during the removal process. A slider 56 is flush with the front face of
the port ID module and, as described below, eliminates the possibility of tampering or
removing the port ID module 50 without disabling the module. Legs 58 are designed to
collapse similarly to springs and take up gaps between the opening of a switch port and
the port ID module. This makes it difficult to remove the port ID module 50 without the
use of a specially designed removal tool, described below.

[0043] FIG. 4 shows the port ID module 50 positioned for insertion into a port 18.

[0044] FIG. 5 shows a port ID contact assembly 59 of a port ID module. The port ID
contact assembly 59 has a printed circuit board (PCB) 60, which contains the unique
identification number of the port ID module. The printed circuit board 60 is connected to
port ID module contacts 62, which are adapted to contact port ID module plug contacts
46 of the switch plug 25 (shown in FIGS. 1 and 2) of an intelligent interconnect patch
cord 12. A slider 56 has a shorting plate 64 mounted thereon. FIG. 5 shows the slider 56
in a “non-shorting” position, which allows normal operation of the port ID module.
[0045] When the slider 56 is pushed backwardly into the position shown in FIG. 6,
protrusions 66 of the port ID module contacts 62 are shorted together, disabling normal
operation of the port ID module. The slider 56 may be pushed backwardly by a removal
tool or by tampering with the port ID module 50. Bent portions 65 of the port ID module
contacts 62 make contact with the port ID module plug contacts 46 of the switch plug 25
when the switch plug is inserted into a port 18 with the port ID module 50 installed.
[0046] FIG. 7 is a cross-sectional view through a port ID module contact 62, with the
slider in a forward position, allowing normal operation of the port ID module. The slider
56 exerts pressure on the protrusion 66 of the port ID module contact 62, assuring
continuity between traces on the PCB 60 and the contact 62.

[0047] FIG. 8 is a cross-sectional view through the slider 56 when the slider is in its
forward, non-shorting position. A post 68 of the port ID module extends through a hole
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70 in the slider 56. FIG. 9 shows the slider 56 pushed to its rear, shorting position by an
extension 72 of a removal tool 74. The post 68 has been severed, and a portion of the
post 68 remains in the hole 70. A latch 76 of the removal tool has engaged the port ID
module, allowing the port ID module to be rotated as shown in FIG. 10 and removed
from the port. FIG. 11 shows the removal tool 74 with the port ID module 50 thereon. A
latch lever 78 on the removal tool can be depressed to allow removal of the port ID
module 50 from the tool.

[0048] FIG. 12 shows a switch plug 80 according to one embodiment of an intelligent
interconnect patch cord. The switch plug 80 has another embodiment of a port ID
module 82 provided thereon. In the configuration shown in FIG. 12, the switch plug 80
is ready for insertion into a switch port. Following this insertion, the port ID module 82
will remain installed in the switch port, retained by latches 84.

[0049] FIG. 13 is an exploded perspective view of another embodiment of the port ID
module 82, showing a port ID module housing 86, port ID module contacts 88, a PCB
assembly 90, and a PCB housing 92. The PCB assembly 90 contains the ID number of
the port ID module 82, and is electrically connected to the port ID module contacts 88.
In normal operation, a post 94 of the PCB housing 92 keeps the port ID module contacts
88 separated. After removal or tampering of the port ID module 82, however, the post 94
is broken, allowing the port ID module contacts 88 to short out and thereby disabling the
port ID module 82.

[0050] FIG. 13a shows an assembled contact assembly 95 as illustrated in FIG. 13 in an
active (non-disabled) state, with the post 94 separating the contact portions 97a and 97b.
FIG. 13b shows the contact assembly 95 with the post 94 broken so that the contact
portions 97a and 97b are in electrical contact due to the spring force between the contact
portions.

[0051] FIG. 14 shows the port ID module 82 installed within a port 18.

[0052] FIG. 15 is a perspective view of the switch plug 80, in which a PCB 96
supporting the patch cord microcontroller 48 is visible. First and second contacts 98a
and 98b allow the PCB 96 to electrically communicate with the intelligent interconnect

patch panel via the out-of-band conductors 38 of the intelligent interconnect patch cord.
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[0053] FIG. 16 is a perspective view of a removal tool 100 positioned to remove a port
ID module 82 from a port 18.

[0054] FIG. 17 is a perspective view of the switch plug 80 without a port ID module
attached. Port ID module plug contacts 102, which make electrical contact with the port
ID module contacts 88, are shown.

[0055] FIG. 18 is a perspective view of the face of an intelligent interconnect patch panel
14, showing an intelligent interconnect patch panel port 24 and its associated LED 34.
Intelligent interconnect patch panel contacts 35 are positioned above the port 24 and are
adapted for connection with the intelligent interconnect patch panel plug contacts 42
(shown in FIG. 2). This allows communication between the intelligent interconnect
patch panel 14 and port ID modules according to the present invention. The LED 34 and
the LEDs 32 of the intelligent interconnect patch cord may be used by the system to
guide a technician to the location of a required action and indicate correct or incorrect
cable connections to a technician. This may be done by changing the on/off state of the
LEDs, using different flashing rates, and/or using different colors for the LEDs.

[0056] FIG. 19 is a perspective view of an intelligent interconnect patch panel port 24.
Intelligent interconnect patch panel port contacts 104a and 104b are located above the
port 24. The intelligent interconnect patch panel port contacts 104a and 104b enable
electrical connection between the intelligent interconnect patch panel 14 and the out-of-
band conductors 36 of an intelligent interconnect patch cord. The contacts 104a and
104b are vertically offset, and they are adapted to contact intelligent interconnect patch
panel plug contacts 42a and 42b of the intelligent interconnect patch panel plug 22. The
intelligent interconnect patch panel port contacts 104a and 104b are provided with
flexible members 106, which are electrically connected to a PCB 108 of the intelligent
interconnect patch panel 14, and the contacts are held in place by a contact housing 110.
The housing 110 and the flexible members 106 hold the contacts 104a and 104b in place,
allowing some freedom of movement for the contacts 104a and 104b, while assuring
adequate contact force on the plug contacts 42a and 42b.

[0057] FIG. 20 is a perspective view of a patch panel plug 22, showing the intelligent

interconnect patch panel plug contacts 42a and 42b. The contacts 42a and 42b are
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separated from one another by an insulative layer 112, and are respectively connected to
first and second out-of-band conductors 38 (not shown in FIG. 20).
[0058] FIGS. 21 and 22 show an alternative embodiment of a port ID module removal
tool 120, for use with the port ID module 82 shown in FIG. 13. Latch members 122
engage holes 83 of the port ID module 82, such that the port ID module 82 becomes
latched onto the removal tool 120. A protrusion 124 is inserted into a hole 85 in the
module 84 to break the post 94 and disable the module 84. Sliders 126 disengage latches
84 to allow removal of the module 84 from a port. A handle128 is provided to allow
casier use by a technician. FIG. 23 shows a port ID module 84 on the end of a port ID
removal tool 120, and FIG. 24 shows the port ID removal tool 120 inserted into a port 18
during the removal process.
[0059] As will be understood from the above, the following are among the benefits of the
present invention:

- Easy installation;

- Real-time protection against errors or intrusion, even following a power
interruption;

- The systems are compact;

The systems provide move, add, and change (MAC) guidance to technicians;

No additional cables dedicated to management functions are required;

The system is self-documenting;

There are no scanning delays in the system;

There is no effect on in-band signals or Power Over Ethernet (POE);

Disconnection of either plug of a patch cord is immediately detected; and

Systems may be used in high-density switch port environments.

[0060] While particular embodiments and applications of the present invention have
been illustrated and described, it is to be understood that the invention is not limited to
the precise construction and compositions disclosed herein and that various
modifications, changes, and variations may be apparent from the foregoing descriptions
without departing from the spirit and scope of the invention. For example, while port ID
modules have been shown inserted into switch ports, it is to be understood that port ID

modules may be inserted into other types of communications ports.
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CLAIMS
L. A system for identifying ports in a communication system, comprising:

a network switch having a plurality of network switch ports;

an intelligent interconnect patch panel having a plurality of patch panel ports;

at least one intelligent interconnect patch cord connected between one of said
network switch ports and one of said patch panel ports; and

a plurality of port ID modules, each of said port ID modules being inserted within

one of said network switch ports and having a unique port ID code associated therewith.

2. The system of claim 1 wherein said intelligent interconnect patch cord comprises

at least two out-of-band conductors.

3. The system of claim 2 wherein said intelligent interconnect patch cord comprises

a switch plug and a patch panel plug.

4. The system of claim 3 wherein said out-of-band conductors are in electrical
communication with port ID module plug contacts of said switch plug of said intelligent

interconnect patch cord.

5. The system of claim 4 wherein each of said port ID modules comprises port ID
module contacts that are adapted to be in electrical contact with said port ID module plug

contacts of said switch plug of said intelligent interconnect patch cord.

6. The system of claim 1 wherein said intelligent interconnect patch panel comprises
a patch panel microcontroller adapted to receive said unique port ID code of a port ID
module when said intelligent interconnect patch cord is plugged into a switch port having

said port ID module installed therein.

7. The system of claim 1 wherein each of said port ID modules comprises a printed

circuit board on which said unique port ID code is stored.

11
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8. The system of claim 7 wherein each of said port ID modules comprises two port

ID module contacts electrically connected to said printed circuit board.

9. The system of claim 8 wherein said port ID module contacts may be shorted

together in a disabling operation.

10. The system of claim 9 wherein said disabling operation results when one of said

port ID modules is tampered with or removed from its corresponding switch port.

12
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