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1
UNIVERSAL SFP SUPPORT

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; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

BACKGROUND OF THE INVENTION

The present invention relates to networks. More specifi-
cally, the invention relates to techniques for supporting
electrical and optical connections in network devices.

The earliest networks used electrical signals over copper
wires. Although networks have come a long way over the
years, this is still a popular transmission methodology.
However, light signals over optical cables is now the stan-
dard transmission methodology for high bandwidth network
connections.

As fiber optics developed, many new technologies
emerged to enhance their use. For example, fairly recently,
a specification for a new generation of optical modular
transceivers was developed named “small form-factor plug-
gable” (SFP). SFP transceivers are designed to be high
bandwidth, small physical size and easily changeable (in-
cluding being hot-swappable). The changeable nature or
SFPs allows repairs and upgrades to be done much more
efficiently.

Network devices typically have a backplane in which
numerous line cards can be inserted. As SFPs are optical
transceivers, they are typically found on line cards that
support optical connections. Thus, there are line cards that
support multiple electrical connections (e.g., RJ45) and
other line cards that support multiple optical connections.
Because the underlying format and encoding of the signals
is different, line cards were typically designed as either
electrical or optical.

However, there soon became a demand for line cards that
could support both electrical and optical connections. This
has been accomplished using what will be called “copper
SFPs” because they plug into ports on line cards like optical
SFPs. These implementations have numerous disadvan-
tages.

First off, this approach typically utilizes a conversion
integrated circuit (IC) within the optical SFPs in order to
convert from optical to electrical formats and encoding that
are supported by the line card. Additionally, an interfacing
application specific IC (ASIC) may be required that incor-
porates a proprietary SGMII interface to support lower data
rates such as 10BASE-T and 100BASE-T. The additional
circuitry adds complexity and cost that has made this
solution less than satisfactory.

It would be beneficial to have innovative techniques for
allowing line cards to support optical and electrical connec-
tions, including the capability to allow a port to support
optical and electrical transceivers. Additionally, it would be
beneficial if none or a small amount of additional circuitry
was needed to provide these capabilities.

SUMMARY OF THE INVENTION

The present invention provides innovative techniques for
supporting optical and electrical connections, such as on
ports of a line card in a network device. In general, a port on
a line card can support optical and electrical connections
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(e.g., through a transceiver). The PHY monitors a signal
(e.g., on a signal detect or SD pin) to determine if the
transmission connection at the port has changed, such as
from optical to electrical, or vice versa. If there has been a
change, the PHY is directed to reset a port to correspond to
the appropriate transmission connection.

Advantages include line cards can be developed where
each port can support either an optical or electrical connec-
tion. Additionally, this flexibility can be achieved with zero
or minimal additional circuitry, which reduces costs. Other
savings are that expensive conversion ASICs and SGMII-
compatible ASICs may not be necessary. Some specific
embodiments of the invention are described below.

In one embodiment, the invention provides a method of
selecting optical or electrical transmissions on a port of a
line card in a network device, the line card including an
integrated circuit that supports optical and electrical trans-
missions. The integrated circuit is monitored to determine
whether a port has a transmission connection, optical or
electrical, that is different than the port is configured. If it is
determined that the port has a transmission connection that
is different than the port is configured, the integrated circuit
is then instructed to reset the port to the transmission
connection at the port.

In another embodiment, the invention provides a method
of selecting optical or electrical transmissions on a port of a
line card in a network device, the line card including an
integrated circuit that supports optical and electrical trans-
missions. A first register of the integrated circuit is moni-
tored to determine whether a port has a transmission con-
nection, optical or electrical, that is different than the port is
configured. If it is determined that the port has a transmis-
sion connection that is different than the port is configured,
a second register of the integrated circuit is modified to
specify the port that has a transmission connection that is
different than the port is configured. Then, the integrated
circuit is instructed to reset the port specified by the second
register to the transmission connection at the port.

Other features and advantages of the invention will
become readily apparent upon review of the following
description in association with the accompanying drawings,
where the same or similar structures are designated with the
same reference numerals.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an example of a network including multiple
network devices.

FIG. 2 illustrates a block diagram of a network device,
computer system or subsystems thereof that can utilize
embodiments of the invention.

FIG. 3 shows a high level block diagram of a line card for
use in a network device.

FIG. 4 shows a flowchart of a process of selecting optical
or electrical transmissions on a port of a line card in a
network device.

FIG. 5 shows a flowchart of another process of selecting
optical or electrical transmissions on a port of a line card in
a network device.

FIG. 6 illustrates an embodiment of circuitry and com-
ponents in a copper SFP for use with the invention.

FIG. 7 illustrates an embodiment of circuitry and com-
ponents in an optical SFP for use with the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

In the description that follows, the present invention will
be described in reference to embodiments that are used in
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association with optical and electrical Ethernet connections
in line cards of network devices. However, embodiments of
the invention are not limited to any particular version,
protocol, environment, application, or implementation. For
example, although embodiments of the invention will be
described in reference to line cards, the invention can be
advantageously applied to many different types of network
devices. Therefore, the description of the embodiments that
follows is for purposes of illustration and not limitation.

FIG. 1 shows an example of a network including multiple
network devices. The network shown is intended to illustrate
an example of network devices and systems that can utilize
embodiments of the invention. However, the invention is not
limited to the network shown and can be utilized in other
network configurations.

Within a metropolitan area, metro network elements 103
can transmit network data within a ring such as a Synchro-
nized Optical Networks (SONET) ring. An example of a
metro element 103 is the Cisco ONS 15454 available from
Cisco Systems, Inc., San Jose, Calif. Typically, the SONET
ring is connected to high speed optical core through a
cross-connect network element (not shown).

An edge device 105 transmits network data to and from
customer premise equipment (CPE) 107. Edge device 107 is
a network element that, among other things, receives net-
work data for one of the customer premise equipment 109
and routes the network data to the appropriate destination.
An example of edge device 107 is the Cisco ONS 15327
available from Cisco Systems Inc., San Jose, Calif. Although
this network description is (or is expected to be) fairly
common, embodiments of the invention are not limited the
network as has been described.

Now that an exemplary network has been described, FIG.
2 shows a block diagram of components that can be present
in network devices and computer systems that incorporate
embodiments of the invention. A processor 201 executes
code (or instructions) that direct the operation of the pro-
cessor. Although processors typically have memory caches,
processor 201 utilizes memory 203, which can store code
and data.

A non-volatile storage 205 can store code and data such
that it is typically persistent and provides more storage when
compared to memory 203. At present, a common non-
volatile storage is one or more hard drives. A removable
storage 207 provides mobility to code and/or data that are
stored thereon. Examples of removable storage are floppy
disks, tape, CD/ROM, flash memory devices, and the like.

Memory 203, non-volatile storage 205 and removable
storage 207 provide examples of computer readable storage
media that can be utilized to store and retrieve computer
programs incorporating codes that implement the invention,
data for use with the invention, and the like. Additionally, a
data signal embodied in a carrier wave (e.g., in a network
including the Internet) is an example of a transmission
medium. An input 209 allows a user to interface with the
system. Input can be done through the use of a keyboard, a
mouse, buttons, dials, or any other input mechanism. An
output 211 allows the system to provide output to the user.
Output can be provided through a monitor, display screen,
LEDs, printer or any other output mechanism. Input and/or
output can also be performed externally through a network
interface 213.

Network interface 213 allows the system to interface with
a network to which it is connected. The components shown
in FIG. 2 can be found in many network devices and
computer systems. However, components can be added,
deleted and combined so FIG. 2 is for illustration purposes.
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Additionally, these components can also be present on
subsystems (e.g., line cards) in network devices and com-
puter systems.

Network devices typically incorporate multiple slots for
inserting various line cards. FIG. 3 shows an example of a
line card that can be present in a network device. Line card
301 includes a number of ports that can accept transceiver
modules 303. As described above, a transceiver module can
be a SFP module for optical connections with an LC
connector such as transceiver module 304. Additionally, a
transceiver module can include an RJ45 module for electri-
cal connections such as transceiver module 305. For sim-
plicity, an SFP module that accepts RJ45 connections is
called a copper SFP as opposed to the more conventional
optical SFP.

PHY [305] 306 is an integrated circuit that is utilized to
interface between transceiver modules 303 and a processor
(or microprocessor) 307 on the line card. The processor
could also be located in the network device.

In some embodiments, [an] a field programmable gate
array (FPGA) 309 is utilized to monitor registers of PHY
[305] 306. FPGA 309 can store appropriate values in its own
registers. Processor 307 then polls the values in the registers
of FPGA 309. For simplicity, other components that may be
present on the line card are not shown.

Although the signals PHY [305] 306 receives from the
transceiver modules are electrical signals, the format and
encoding can be different, for example depending on the
physical (optical or electrical) media that carried the signals
to the transceiver module. Upon resetting a port in response
to a change in connection type of the transceiver module,
embodiments of the invention switch protocols, such as
from NRZI for optical connections and 3-Level MLT3 for
electrical connections (or vice versa). This is important
because the wave forms that drive the optical and magnetic
(in the case of electrical signals) components are different.
An exemplary PHY is BCMS5228 that is available from
Broadcom Corporation, Irvine, Calif.

For a number of reasons including cost savings, PHY
[305] 306 may be manufactured to process signals from
electrical and optical transceivers. For example, the PHY
can detect at 30 powerup the type of transmission connec-
tion (e.g., optical or electrical) that is at each port. The PHY
then configures the port for the appropriate connection. For
example, a signal on a Signal Detect (SD) pin of the PHY
can indicate whether the connection is optical or electrical.

With embodiments of the invention, the PHY is monitored
to determine the connection at each of the ports. If the
configuration of the port does not match the connection at
the port, the PHY is instructed to reset the port so that the
port has the appropriate configuration.

FIG. 4 shows a flowchart of a process of selecting optical
or electrical transmissions on a port of a line card in a
network device. As with all the flowcharts shown herein,
steps can be added, deleted, combined, and reordered with-
out departing from the spirit and scope of the invention.

At astep 601, the integrated circuit (or PHY) is monitored
to determine whether a port has a transmission connection
that is different than configured. If it determined at a step 603
that the port has a transmission connection that is different
than configured, the integrated circuit is instructed to reset
the port to match the transmission connection at a step 605.

The PHY selects the appropriate protocol for use with the
transmission connection. For example, the PHY may be
utilizing the NRZI protocol for an optical connection that is
specified by the optical transceiver module at the port. If the
transceiver module at the port is replaced with an electrical
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transceiver module, the port would be reset and the 3-Level
MLT3 protocol for the electrical connection that is specified
by the electrical transceiver module. These protocols are
exemplary and other protocols may be utilized with the
invention.

In this manner, a line card can be designed that supports
both optical and electrical transceiver modules (e.g., optical
and copper SFPs). Additionally, since SFPs are designed to
be swappable, the number of each different type of trans-
ceiver module can be varied to fit the application (i.e.,
instead of being hardwired). This flexibility can be achieved
with zero or minimal additional circuitry, which reduces
costs. Other savings are that expensive conversion AISICs
and SGMII-compatible ASICs may not be necessary.

With some PHY (e.g., BCM5228 mentioned above), the
PHY stores the signal on the SD pin for each port in a
register. Additionally, the PHY has a command that instructs
the PHY to reset a port (or ports) specified by another
register. FIG. 5 shows a flowchart of another process of
selecting optical or electrical transmissions on a port of a
line card in a network device that utilizes this or a similarly
functioning PHY.

At a step 701, a register is monitored to determine
whether a port has a transmission connection that is different
than configured. For example, if on powerup, the PHY
detected through the SD signal that the port had an optical
transmission connection, the port would be configured for
optical transmissions. Thus, the transceiver module would
be an optical SFP.

If later in time, the transmission connection changes, such
as the optical SFP is swapped to a copper SFP, the corre-
sponding SD signal would change. This change would be
reflected in the register (e.g., an internal pulldown register)
of the PHY.

A processor monitors the register of the PHY to detect
these changes. As described above, in alternative embodi-
ments, the PHY may be monitored by an FPGA, which is in
turn monitored by the processor. However it is implemented,
at a step 703, it determined that the port has a transmission
connection that is different than configured. For example, an
optical SFP has been swapped for a copper SFP, or vice
versa.

At a step 705, a register is modified in the PHY to specify
the port that has a transmission connection that is different
than configured. The PHY is then instructed to reset the port
to match the transmission connection at a step 707. For
example, the command can instruct the PHY to reset any
ports specified in the register that was modified in step 705.
As described above, resetting a port can change the protocol
that is utilized with the signals from the transceiver module.

Now that exemplary processes have been described, it
may be beneficial to show embodiments of copper and
optical SFPs that can be utilized with the invention. FIG. 6
illustrates an embodiment of circuitry and components in a
copper SFP.

A PHY 801 includes pins for signal detection (SD),
transmit detection (TD) and receive detection (RD). Typi-
cally, PHY 801 includes other pins which have been omitted
for simplicity.

In order to support 10BASE-T and 100BASE-T, three-
level MLT3 are utilized to drive the magnetics 803 in RJ45
connector 805 at the end of the transceiver module. As
shown, SD pins 807 for the port are left floating, thus
indicating an electrical connection at the port to the PHY.

The copper SFP shown in FIG. 6 can have minimal
complexity and cost, yet allow support for electrical con-
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nections from optical ports. In some embodiments, an active
level shifting circuit may be utilized.

FIG. 7 illustrates an embodiment of circuitry and com-
ponents in an optical SFP for use with the invention. A PHY
851 is connected to a fiber transceiver 853, which is housed
in the transceiver module. As shown, the SD pins are routed
from the PHY to the fiber transceiver in the optical SFP. This
SD signal is utilized by PHY 851 to detect optical connec-
tions at powerup. With embodiments of the invention, the
status of the port is monitored to configure ports to the
appropriate transmission connection during operation.

While the above is a complete description of preferred
embodiments of the invention, various alternatives, modifi-
cations, and equivalents can be used. It should be evident
that the invention is equally applicable by making appro-
priate modifications to the embodiments described above.
For example, although the invention has been described in
relation to specific embodiments, the invention can be
advantageously applied to other embodiments. Therefore,
the above description should not be taken as limiting the
scope of the invention as defined by the metes and bounds
of the appended claims along with their full scope of
equivalents

The invention claimed is:

1. A method of selecting optical or electrical transmis-
sions on a port of a line card in a network device, the line
card including an integrated circuit that supports optical and
electrical transmissions, comprising:

at powerup of the line card of the network device, con-

figuring the port for a first transceiver module of a first
transmission connection type connected to the line
card;

after powerup of the line card of the network device,

detecting that the first transceiver module has been
swapped for a second transceiver module of a second
transmission connection type;

receiving on the port signals having a format and encod-

ing that is different depending on a whether a physical
media used for a transmission connection to the port is
optical or electrical;

setting a value of a register of the integrated circuit to

correspond to whether a signal detect (SD) pin for the
port is left floating which indicates that the transmis-
sion commection to the port is electrical;
monitoring the register of the integrated circuit to deter-
mine whether, due to the swap from the first transceiver
module to the second transceiver module, the port has
[a] ¢he transmission connection to a transceiver module
that is different than the port is configured and resetting
the port when a value in the register has changed,
wherein the port comprises a single transmission con-
nection to the transceiver module which is configured
for either optical or electrical transmission;

determining that the port has the secornd transmission
connection #ype that is different than the port is con-
figured; and

instructing the integrated circuit to reset the port to the

transmission connection at the port to match the second
transmission connection type.

[2. The method of claim 1, wherein a signal detect (SD)
signal on a pin on the port indicates whether the transmission
connection is optical or electrical.]

3. The method of claim [2] I, wherein the integrated
circuit stores in [a] the register the values of the SD signal
for each of the ports of the line card.
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4. The method of claim 3, wherein the monitoring the
integrated circuit comprises monitoring the register to detect
changes in the register.
5. The method of claim 1, wherein the instructing the
integrated circuit comprises sending an instruction to the
integrated circuit to reset the port as is specified in [a] #ke
register.
6. The method of claim 5, further comprising modifying
the register to specify the port.
7. The method of claim 1, wherein the integrated circuit
is designed to configure the transmission connection of each
port of the line card at powerup.
8. The method of claim 1, wherein resetting the port
changes a protocol utilized with signals from the transmis-
sion connection.
9. The method of claim 8, wherein the protocol is NRZI
for optical or 3-Level MLT3 for electrical.
10. A computer program product for selecting optical or
electrical transmissions on a port of a line card in a network
device, the line card including an integrated circuit that
supports optical and electrical transmissions, comprising:
computer code that configures and specializes a processor
to, at powerup of the line card of the network device,
cause the integrated circuit to configure the port for a
first transceiver module of a first transmission connec-
tion type connected to the line card;
computer code that configures and specializes the pro-
cessor to, after powerup of the line card of the network
device, detect that the first transceiver module has been
swapped for a second transceiver module of a second
transmission connection type;
computer code that configures and specializes the pro-
cessor to cause the integrated circuit to receive on the
port signals having a format and encoding that is
different depending on a whether a physical media used
for a transmission connection to the port is optical or
electrical;
computer code that configures and specializes the pro-
cessor to set a value of a register of the integrated
circuit to correspond to whether a signal detect (SD)
pin for the port is left floating which indicates that the
transmission connection to the port is electrical;

computer code that configures [a] and specializes the
processor to monitor the register of the integrated
circuit to determine, due to the swap from the first
transceiver module to the second transceiver module,
whether the port has [a] #e transmission connection to
a transceiver module that is different than the port is
configured and resetting the port when a value in the
register has changed, wherein the port comprises a
single transmission connection to the transceiver mod-
ule which is configured for either optical or electrical
transmission;

computer code that [determines] configures and special-

izes the processor to determine that the port has the
second transmission connection #ype that is different
than the port is configured;

computer code that configures [a] and specializes the

processor to instruct the integrated circuit to reset the
port to the transmission connection at the port to match
the second transmission connection type; and

a computer readable medium that stores the computer

codes.

11. An apparatus that selects optical or electrical trans-
missions on a port of a line card in a network device, the line
card including an integrated circuit that supports optical and
electrical transmissions, comprising:
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means for, at powerup of the line card of the network
device, configuring the port for a first transceiver
module of a first transmission connection type con-
nected to the line card;

means for, afier powerup of the line card of the network

device, detecting that the first transceiver module has
been swapped for a second transceiver module of a
second transmission connection type;

means for receiving on the port signals having a format

and encoding that is different depending on a whether
a physical media used for a transmission connection to
the port is optical or electrical;
means for setting a value of a register of the integrated
circuit to correspond to whether a signal detect (SD)
pin for the port is left floating which indicates that the
transmission connection to the port is electrical;

means for monitoring the register of the integrated circuit
to determine whether, due to the swap from the first
transceiver module to the second transceiver module,
the port has [a] the transmission connection to a trans-
ceiver module that is different than the port is config-
ured and resetting the port when a value in the register
has changed, wherein the port comprises a single
transmission connection to the transceiver module
which is configured for either optical or electrical
transmission;

means for determining that the port has secord transmis-

sion connection #ype that is different than the port is
configured; and

means for instructing the integrated circuit to reset the

port to the transmission connection at the port o match
the second transmission connection type.

12. A line card for a network device that selects optical or
electrical transmissions on a port of a line card in a network
device, the line card including an integrated circuit that
supports optical and electrical transmissions, comprising:

computer code that configures and specializes a processor

to, at powerup of the line card of the network device,
cause the integrated circuit to configure the port for a
first transceiver module of a first transmission connec-
tion type comnnected to the line card;

computer code that configures and specializes the pro-

cessor to, after powerup of the line card of the network
device, detect that the first transceiver module has been
swapped for a second transceiver module of a second
transmission connection type;

computer code that configures and specializes the pro-

cessor to cause the integrated circuit to receive on the
port signals having a format and encoding that is
different depending on a whether a physical media used
for a transmission connection to the port is optical or
electrical;

computer code that configures and specializes the pro-

cessor to set a value of a register of the integrated
circuit to correspond to whether a signal detect (SD)
pin for the port is left floating which indicates that the
transmission connection to the port is electrical;
computer code that configures [a] and specializes the
processor to monitor the register of the integrated
circuit to determine, due to the swap from the first
transceiver module to the second transceiver module,
whether the port has [a] #he transmission connection to
a transceiver module that is different than the port is
configured and resetting the port when a value in the
register has changed, wherein the port comprises a
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single transmission connection to the transceiver mod-
ule which is configured for either optical or electrical
transmission;

computer code that [determines] configures and special-

izes the processor to determine that the port has the
second transmission connection #ype that is different
than the port is configured;

computer code that configures [a] and specializes the

processor to instruct the integrated circuit to reset the
port to the transmission connection at the port to match
the second transmission connection type; and

a computer readable medium that stores the computer

codes.

13. A method of selecting optical or electrical transmis-
sions on a port of a line card in a network device, the line
card including an integrated circuit that supports optical and
electrical transmissions, comprising:

at powerup of the line card of the network device, con-

figuring the port for a first transceiver module of a first
transmission connection type comnected to the line
card;

after powerup of the line card of the network device,

detecting that the first transceiver module has been
swapped for a second transceiver module of a second
transmission connection type;

receiving on the port signals having a format and encod-

ing that is different depending on a whether a physical
media used for a transmission connection to the port is
optical or electrical;

monitoring a first register of the integrated circuit to

determine whether, due to the swap from the first
transceiver module to the second transceiver module,
the port has [a] the transmission connection to a trans-
ceiver module that is different than the port is config-
ured and resetting the port when a value in the register
has changed, wherein the port comprises a single
transmission connection to the transceiver module
which is configured for either optical or electrical
transmission;

determining that the port has the second transmission

connection #ype that is different than the port is con-
figured;
modifying a second register of the integrated circuit to
specify the port that has the transmission connection is
changed to the second tramsmission connection type
that is different than the first transmission connection
type for which the port is configured, wherein modify-
ing comprises setting a value of the second register to
correspond to whether a signal detect (SD) pin for the
port is left floating which indicates that the transmis-
sion comnmection for the port is electrical; and

instructing the integrated circuit to reset the port specified
by the second register to the transmission connection at
the port to match the second transmission connection

pe.

14. The method of claim 13, wherein a signal detect (SD)
signal on a pin on the port indicates whether the transmission
connection is optical or electrical.

15. The method of claim 14, wherein the integrated circuit
stores in the first register the values of the SD signal for each
of the ports of the line card.

16. The method of claim 15, wherein the monitoring the
integrated circuit comprises monitoring the first register to
detect changes in the first register.

17. The method of claim 13, wherein the integrated circuit
is designed to configure the transmission connection of each
port of the line card at powerup.

10

15

20

25

30

35

40

45

50

55

65

10

18. The method of claim 13, wherein resetting the port
changes a protocol utilized with signals from the transmis-
sion connection.

19. The method of claim 18, wherein the protocol is NRZI
for optical or 3-Level MLT3 for electrical.

20. A computer program product for selecting optical or
electrical transmissions on a port of a line card in a network
device, the line card including an integrated circuit that
supports optical and electrical transmissions, comprising:

computer code that configures and specializes a processor

to, at powerup of the line card of the network device,
cause the integrated circuit to configure the port for a
first transceiver module of a first transmission connec-
tion type comnnected to the line card;

computer code that configures and specializes the pro-

cessor to, after powerup of the line card of the network
device, detect that the first transceiver module has been
swapped for a second transceiver module of a second
transmission connection type;

computer code that configures and specializes the pro-

cessor to cause the integrated circuit to receive on the
port signals having a format and encoding that is
different depending on a whether a physical media used
for a transmission connection to the port is optical or
electrical;

computer code that configures [a] and specializes the

processor to monitor a first register of the integrated
circuit to determine whether, due to the swap from the
first transceiver module to the second transceiver mod-
ule, the port has [a] the transmission connection to a
transceiver module that is different than the port is
configured and resetting the port when a value in the
first register has changed, wherein the port comprises
a single transmission connection to the transceiver
module which is configured for either optical or elec-
trical transmission;

computer code that [determines] configures and special-

izes the processor to determine that the port has the
second transmission connection #ype that is different
than the port is configured;

computer code that configures [a] and specializes the

processor to modify a second register of the integrated
circuit to specify the port that has the transmission
connection is changed to the second transmission con-
nection type that is different than the first transmission
connection type for which the port is configured by
setting a value of the second register to correspond to
whether a signal detect (SD) pin for the port is left
foating which indicates that the transmission connec-
tion for the port is electrical,

computer code that configures [a] and specializes the

processor to instruct the integrated circuit to reset the
port specified by the second register to the transmission
connection at the port to match the second transmission
comnnection type; and

a computer readable medium that stores the computer

codes.

21. An apparatus that selects optical or electrical trans-
missions on a port of a line card in a network device, the line
card including an integrated circuit that supports optical and
electrical transmissions, comprising:

means for, at powerup of the line card of the network

device, configuring the port for a first transceiver
module of a first transmission connection type con-
nected to the line card;

means for, afier powerup of the line card of the network

device, detecting that the first transceiver module has
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been swapped for a second transceiver module of a
second transmission connection type;

means for receiving on the port signals having a format

and encoding that is different depending on a whether
a physical media used for a transmission connection to
the port is optical or electrical;

means for monitoring a first register of the integrated

circuit to determine whether, due to the swap from the
first transceiver module to the second transceiver mod-
ule, the port has [a] the transmission connection to a
transceiver module that is different than the port is
configured and resetting the port when a value in the
register has changed, wherein the port comprises a
single transmission connection to the transceiver mod-
ule which is configured for either optical or electrical
transmission;

means for determining that the port has the second

transmission connection #ype that is different than the
port is configured;
means for moditying a second register of the integrated
circuit to specify the port that has the transmission
connection is changed to the second transmission con-
nection type that is different than the first transmission
connection type for which the port is configured,
wherein the means for modifying the second register
comprises means for setting a value of the second
register to correspond to whether a signal detect (SD)
pin for the port is left floating which indicates that the
transmission connection for the port is electrical; and

means for instructing the integrated circuit to reset the
port specified by the second register to the transmission
connection at the port to match the second transmission
connection type.

22. A line card for a network device that selects optical or
electrical transmissions on a port of a line card in a network
device, the line card including an integrated circuit that
supports optical and electrical transmissions, comprising:

computer code that configures and specializes a processor

to, at powerup of the line card of the network device,
cause the integrated circuit to configure the port for a
first transceiver module of a first transmission connec-
tion type connected to the line card;

computer code that configures and specializes the pro-

cessor to, after powerup of the line card of the network
device, detect that the first transceiver module has been
swapped for a second transceiver module of a second
transmission connection type;

computer code that configures and specializes the pro-

cessor to cause the integrated circuit to receive on the
port signals having a format and encoding that is
different depending on a whether a physical media used
for a transmission connection to the port is optical or
electrical;

computer code that configures [a] and specializes the

processor to monitor a first register of the integrated
circuit to determine whether, due to the swap from the
first transceiver module to the second transceiver mod-
ule, the port has [a] the transmission connection to a
transceiver module that is different than the port is
configured and resetting the port when a value in the
first register has changed, wherein the port comprises
a single transmission connection to the transceiver
module which is configured for either optical or elec-
trical transmission;

computer code that [determines] configures and special-

izes a processor to determine that the port has the
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second transmission connection #ype that is different
than the port is configured;

computer code that configures and specializes the pro-

cessor to modify a second register of the integrated
circuit to specify the port that has the transmission
connection is changed to the second transmission con-
nection type that is different than the first transmission
connection type for which the port is configured by
setting a value of the second register to correspond to
whether a signal detect (SD) pin for the port is left
foating which indicates that the transmission connec-
tion for the port is electrical,

computer code that configures and specializes the pro-

cessor to instruct the integrated circuit to reset the port
specified by the second register to the transmission
connection at the port to match the second transmission
comnnection type; and

a computer readable medium that stores the computer

codes.

23. The method of claim 1, wherein the transceiver
module is a small form-factor pluggable (SFP) module.

24. The method of claim 23, wherein the integrated circuit
stores in the register the values of the SD pin for each of the
ports of the line card.

25. The method of claim 24, wherein the monitoring the
integrated circuit comprises monitoring the register to
detect changes in the register.

26. The method of claim 23, wherein the instructing the
integrated circuit comprises sending an instruction to the
integrated circuit to reset the port as is specified in the
register.

27. The method of claim 26, further comprising modifying
the register to specify the port.

28. The method of claim 23, wherein the integrated circuit
is designed to configure the transmission connection of each
port of the line card at powerup.

29. The method of claim 23, wherein resetting the port
changes a protocol utilized with signals from the transmis-
sion connection.

30. The method of claim 29, wherein the protocol is NRZI
for optical or 3-Level MLT3 for electrical.

31. The computer program product of claim 10, wherein
the transceiver module is a small form-factor pluggable
(SFP) module.

32. The apparatus of claim 11, wherein the transceiver
module is a small form-factor pluggable (SFP) module.

33. The line card of claim 12, wherein the transceiver
module is a small form-factor pluggable (SFP) module.

34. The method of claim 13, wherein the transceiver
module is a small form-factor pluggable (SFP) module.

35. The method of claim 34, wherein the integrated circuit
stores in the first register the values of the SD pin for each
of the ports of the line card.

36. The method of claim 35, wherein the monitoring the
integrated circuit comprises monitoring the first register to
detect changes in the first register.

37. The method of claim 34, wherein the integrated circuit
is designed to configure the transmission connection of each
port of the line card at powerup.

38. The method of claim 34, wherein resetting the port
changes a protocol utilized with signals from the transmis-
sion connection.

39. The method of claim 38, wherein the protocol is NRZI
for optical or 3-Level MLT3 for electrical.

40. The computer program product of claim 20, wherein
the transceiver module is a small form-factor pluggable

(SFP) module.
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41. The apparatus of claim 21, wherein the transceiver
module is a small form-factor pluggable (SFP) module.

42. The line card of claim 22, wherein the transceiver
module is a small form-factor pluggable (SFP) module.

#* #* #* #* #*



