CHAPTER 5

Troubleshooting the Installation

Your Cisco 12012 went through extensive testing and burn-in before leaving the factory.
However, if you encounter problems starting up the router, use the information in this
chapter to help isolate the cause of the problems.

This chapter contains the following sections:

® Troubleshooting Overview

®  Troubleshooting the Power Subsystem

® Troubleshooting the Processor Subsystem

® Troubleshooting the Cooling Subsystem

® Additional Reference Information for Troubleshooting

The proceduresin this chapter assume that you are troubleshooting theinitial Cisco 12012
system startup, and that the system isin the original factory configuration. If you have
removed or replaced components or changed any default settings, the recommendationsin
this chapter might not apply.

At theinitial system boot, you should verify the following:
® External power cables are connected, and proper source power is being supplied.
®  The system blower modules are operating.

® The Cisco 10S software boots successfully.

TheRPandlinecardsare properly installed in their slots, and each initializes (isenabled
by the system software) without problems.
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Troubleshooting Overview

If you are unable to easily solve a problem, contact a service representative for assistance
and further instructions. Before you call, have the following information ready to help your
service provider assist you as quickly as possible:

The date you received the router and the system serial number.

Theline cards you have installed. (Use the show har dwar e command to determine
this.)

Thetype of Cisco |OS software running and its rel ease number. (Use the show version
command to determine this.)

A brief description of the problem you are having and the steps you have already taken
to isolate and resolve the problem.

Any maintenance agreement or warranty information.

Troubleshooting Overview

This section describes the troubl eshooting methods used in this chapter and describes how
the Cisco 12012 is divided into subsystems for more efficient problem solving.

Problem Solving with Subsystems

The key to solving problemsin the system isto try to isolate the problem to a specific
subsystem. Thefirst stepin solving startup problemsisto compare what the systemisdoing
to what it should be doing. Since a startup problem is usually attributable to asingle
component, it ismore efficient to first isolate the problem to a subsystem rather than
troubleshoot each component in the system.
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Troubleshooting Overview

For the troubleshooting procedures in this chapter, the Cisco 12012 consists of the
following subsystems:

®  Power subsystem—consists of the following components:

— AC-input power supplies or DC-input power supplies. The Cisco 12012 can be
configured for source AC power or source DC power. A minimally configured
Cisco 12012 system operating with source AC power has two AC-input power
suppliesinstalled. Adding athird and fourth AC-input power supply provides
power supply redundancy and current sharing among the power supplies.

A Cisco 12012 system operating with source DC power has one DC-input power
supply installed. Adding a second DC-input power supply provides power supply
redundancy and current sharing between the power supplies.

Caution Do not mix AC-input power supplies and DC-input power suppliesin a
A Cisco 12012.

— DC-DC converters. A DC-DC converter isinstalled on each card in the upper and
lower card cages. The converter isunder control of the MBus module, another
component on each card. The DC-DC converter takes—48 VDC and convertsit into
+3.3VDC and +5 VDC for use by the card circuitry.

— Harnesses. Two harnesses link the backplane with the two blower modules.

® Cooling subsystem—comprises the two blower modul es, which includes the individual
blowers, the blower speed control card, the faceplate LEDs, and the air filter. The two
blower modules should be operating whenever the system power is on.

The variable speed feature in the Cisco 12012 allows a blower to operate at a slower
speed and provide quieter operation when the internal system temperatureiswithin the
normal operating range. If the internal temperature exceeds a specific temperature, the
blower speed increases to move more cooling air through the system. Asaresult, it
might be difficult to determine whether or not the blower is operating in noisy,
air-conditioned rooms. If you determine that the blower is not operating, contact a
service representative immediately; there are no installation adjustments that you can
make.
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Troubleshooting Overview

®  Processor subsystem—includes the Route Processor RP, and all line cards. Each card
has an onboard processor. The RP downloadsacopy of the Cisco |OSimageto eachline
card processor. A line card or RP that is partially installed in the backplane might cause
the system to hang and crash. Two 4-character a phanumeric LED displaysat the bottom
of each line card or RP faceplate display status and error messages, which can aid in
troubleshooting.

Identifying Startup Problems

Startup problems are commonly due to source power or to acard not properly seated in the
backplane. Although an overtemperature condition is unlikely at initial startup, the
environmental monitoring functions are included in this chapter because they also monitor
internal voltages.

When you start up the router for the first time, you should observe the startup sequence.
This section contains a description of the normal startup sequence as follows:

® Each card in the system has an MBus module and at least one DC-DC converter. Each
M Bus modul e controls the DC-DC converter. The MBus module receives +5 VDC
directly from the power supplies through the backplane. When the power supply power
switches are turned on, each M Bus modul e boots from an onboard electrically erasable
programmabl e read-only memory (EEPROM) device. Each MBus modul e processor
reads a set of identification pinson the card to the backplane connector telling the MBus
modul e processor what kind of card it ismounted on, which in turn, determines how the
MBus module will function.

® Theclock and scheduler card (CSC), containing the system clock, immediately powers
up.

® The MBus module on the RP monitors the progress of the clock and scheduler card
power up. When the CSC has powered up, the MBus module on the RP turns on its
DC-DC converter powering up the RP.
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Troubleshooting Overview

® The RP sends the instructions to each line card to power up. Each line card processor
beginsto perform its own boot process. Each line card, through its MBus module,
notifies the RP when the boot processis complete.

® The RP sends acommand to each switch fabric card to power up. Aseach switch fabric
card powers up, its progress is monitored by its MBus module processor. When the
power-up process is complete, the switch fabric card MBus modul e notifies the RP that
the switch fabric card is online.

As the boot process progresses for each card, the card’s status is displayed in the
aphanumeric LED displays. The top display is powered by the DC-DC converter on the
card; the bottom display is powered by the +5 VDC that powers the MBus module.

By checking the state of the LEDs on the power supplies and the a phanumeric displayson
the RP and line cards, you can determine when and where the system failed in the startup
sequence.

When you start up the system by turning on the power supply power switches, thefollowing
should occur:

®  Thepower supply greeninput OK (DC-input power supply) or AC OK (AC-input power
supply) LED should go on immediately; it should remain on aslong asthe systemis
receiving source power and the power switch isinthe ON (]) position. If thisLED does
not go on, or if it goes off while the power switch is still on, there could be a problem
with either the source power, the internal DC voltages (+5 VDC and —48 VDC) that the
power supplies distribute to the internal components, or the cooling subsystem.

The green input OK LED indicates the status of the power supplies and internal
DC voltages. This LED stays on when all of the following conditions are met:

— Power supplies are on and receiving 180 to 264 VAC, 50 to 60 Hz (or 48 VDC to
—60 VDC) source power.

— Power supplies are providing the +5 and 48 VVDC to internal components.
— All internal DC voltages are within tolerance.

If the AC (or DC) source power or any of the internal DC voltages exceed allowable
tolerances, the output OK LED will not go on, or will go off shortly after you turn on
the power. Because both the RP (which use +5 and +3.3 VDC), and the blower modules
(whichuses—48VDC) arerequired for operation, aproblem with any of theinternal DC
lines can prevent the system from starting up or continuing operation.
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Troubleshooting Overview

For example, if there is a problem with the —48 VDC line that supplies the blower
module, the system will start up, but will also recognize that the blower is not operating.
The system will initiate a blower failure shutdown sequence, display the appropriate
warning messages, then shut down after two minutes. If there is a problem with any of
the other DC lines, the RP will not be able to initialize the system software, so the
system might attempt to start up and fail during the boot sequence.

Depending on when the red output OK LED goes off, proceed as follows:

If theinput OK LED (or AC OK LED on an AC-input power supply) stays off (if it
never goes on) when you turn on the power switch, there is a problem with either
the DC (or AC) source power or the DC power that is distributed to the internal
components. Proceed to the section “ Troubleshooting the Power Subsystem.”

If theinput OK LED (or AC OK LED on an AC-input power supply) goes on
temporarily, then goes off within 30 seconds, the system is most likely shutting
itself down because it detected an out-of-tolerance power or temperature condition
within the power supplies. Proceed to the section “ Troubleshooting the Power
Subsystem.”

If theinput OK LED (AC OK LED on an AC-input power supply) goeson, and the
system starts up as expected but then displays the following message and shuts
down after two minutes, thereisaproblem with one of the blower modules. Proceed
to the section “ Troubleshooting the Cooling Subsystem.”

%$ENVM-2-FAN: Fan has failed, shutdown in 2 minutes

If thered output fail LED (common to both AC-input and DC-input power supplies)
stays off, yet the system starts up correctly, displays the preceding message, and
then shuts down after about two minutes, there is a problem with the—48 VDC line
to the blower module. Proceed to the section “ Troubleshooting the Power
Subsystem.”
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Troubleshooting the Power Subsystem

®  When the system is powered on, the blower modulesimmediately begin operating. The
green fan OK LED should be lit on both blower modules.

— If theinput OK LED ison, but ablower moduleis not operating, thereisaproblem
with the blower. (The system will shut itself down if it detects that one or both of
the blower modulesis not functioning properly.) Proceed to the section
“Troubleshooting the Cooling Subsystem.”

— If theinput OK LED ison at startup and ablower is operating, but the system shuts
down after two minutes, there might be a problem with the blower control board.
Proceed to the section “ Troubleshooting the Cooling Subsystem.”

® When the system is powered on, the a phanumeric LED displays on the RP indicate the
following:

— Thetop display indicates which RP software component is running.

— The bottom display indicates the phase of the boot process that is currently
occurring.

Troubleshooting the Power Subsystem

The power subsystem in the Cisco 12012 consists of the AC-input or DC-input power
supplies, the MBus modules, the DC-DC converters, and the power distribution system.
The power supplies provide +5 and —48 VDC output. The +5 VDC output from the power
supply powers the MBus modules on each card in the system. The MBus modules, in turn,
control the DC-DC converters also present on each card in the system. The DC-DC
converter takes —48 VDC from the power supply and convertsit into +5 and +3.3 VDC,
which is distributed to the card circuitry.

Begin checking the power subsystem by first looking at the two L EDs on the power supply
faceplate. The input OK LED on a DC-input power supply, or the AC OK LED on an
AC-input power supply goes on when the power supply power switch isturned on (|) and
the power supply is receiving source AC or DC power.

The red output fail LED is normally off, but goes on if the power supply detects a fault.

In systems with a single DC-input power supply, and in systems with redundant power
when both power supplies are being shut down, the output fail LED lights momentarily as
the system ramps down, but is off when the power supply has completely shut down.
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Troubleshooting the Power Subsystem

The AC-input and DC-input power suppliesare monitored by the M Bus module and the RP
for internal temperature conditions and for overvoltage and overcurrent conditions.

Continue by checking the following to help isolate the problem with the power subsystem:

® Arethe power supply input OK LEDs on?

If yes, the power source is good, and the power supplies are functional.

If no, but the blower modul es are operating and the al phanumeric LED displayson
the RP and line cards are on, suspect a faulty power supply LED. The MBus
modules driving the a phanumeric displays are powered by +5 VDC directly from
the power supply, and the blower modules use —48 VVDC; therefore, if both the RP
and the blower modules are operating, al internal DC voltages are within tolerance.
Use the show environment command to check the voltages on each card.

If no and there is not other obvious activity, first suspect that the power supply
power switch is not fully in the ON (]) position. Rotate the power supply power
switch clockwise and ensure that it is set completely in the ON (|) position.

If the power supply power switch is set correctly and the input OK LED remains
off, suspect the AC (or DC) source or the power cable. Turn the power supply power
switch OFF (STANDBY on an AC-input power supply), and check the source AC
(or DC) circuit breaker. Verify that the breaker is on and has not tripped. Verify that
the source AC (or DC) circuit breaker has the proper current rating. Each power
supply inthe Cisco 12012 should be attached to a separate power source. Inthe case
of systems powered by source AC, there might be an uninterruptable power supply
(UPS) for each AC-input power supply in the system. Check that the UPSis
functioning correctly.

Check the power cable or power cord from the power source to the Cisco 12012.
Verify that it isin good shape and is not damaged. If the insulation appears cracked
or broken, or the plugs appear 1oose, do not use the cable. Immediately replace it
with anew cord or cable.
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— |f the LED failsto go on after you connect the power supply to anew power source,
exchangethe power cablewith areplacement, if oneisavailable, and turn the power
switch back on. If the AC (or input) OK LED then goes on, return the first power
cable for replacement.

— |f the LED still failsto go on when connected to adifferent power sourcewith anew
power cable, the power supply is probably faulty. If a spare power supply is
available, replace the existing power supply with the spare and restart the system.

If the Input OK LED then goes on, return the faulty power supply for replacement.

If you are unableto resolve the problem or if you determine that either the power supply
or power cable isfaulty, contact a service representative for assistance.

Troubleshooting the Processor Subsystem

The Cisco 12012 processor subsystem consists of the RP, the line cards, and the alarm card.
The RP and the line cards each have two processors: one processor is the card’s main
processor; and the other processor isacomponent in the MBus module. The MBus module
begins operation as soon as power is applied to the system. The M Bus module determines
the type of card it is mounted on and whether it should turn on the DC-DC converter. The
RP MBusmoduleturnson card power after abrief delay; theline card MBus modules del ay
turning on power until they receive acommand from the RP.

A Cisco 12012 requires one RP be installed. The system cannot operate unlessthe RP is
installed properly; however, the system can operate without any line cardsinstalled aslong
asnonearein partial contact with the backplane pins. A line card that ispartially connected
to the backplane will send incomplete signals to the RP, which could cause the system to
hang. Therefore, first ensure that the RP isinstalled properly and the system software has
initialized successfully. Then, if necessary, you can troubleshoot individual line cards.

A power-on self-test (POST) runsimmediately at power-on to determine the condition of
the RP memory. Results are displayed in the alphanumeric LED display as a pass/fail

message.
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Troubleshooting the Processor Subsystem

Troubleshooting the RP
Check the following to help isolate a problem with the RP:

® Are both the alphanumeric LED displays on?

— Thetwo displays are powered separately. The top display receives power from the
DC-DC converter on the RP. The bottom display ispowered directly from the power
supply; therefore, even if the RP has not powered up, its bottom display could be
on. If both displays are off, the RP may not be fully plugged into the backplane
connector, there might be a problem with the MBus modul e on the RP, or the system
power supply might be off.

— If both displays are on, check the message being displayed. As soon asthe DC-DC
converter isturned on by the MBus modul e, the processor on the RP beginsthe boot
process. Status messages are displayed as the boot process continues. (See
Table 5-1, which provides alist of messages that can be displayed by the RP
alphanumeric LED display.) If one of the messages appearsfrozen, the boot process
could be halted. Note the message being displayed on apiece of paper. Turn off the
system power supply power switches, then turn them back on to reset the system
and start the boot process again. If the system halts again, the RP could be faulty
and might need to be replaced.

Table 5-1 RP Alphanumeric LED Display Messages

LED Display? Indications?

LMEM Low memory test running
TEST
LCAH Lower 15k cacheinitialization
INIT
BSS Initialize main memory for ROM
INIT
NVRAM Initialize NVRAM
INIT
EXPT Initialize interrupt handlers
INIT
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Table 5-1 RP Alphanumeric LED Display Messages (Continued)
LED Display?  Indications?
TLB Initialize TLB
INIT
CACH Initialize CPU data and instruction cache
INIT
CACH Enable CPU cache parity
PARY
MEM Initialize main memory
INIT
NVRAM Size of the NVRAM
SIZE
PCMC Initialize the PCMCIA
INIT
EXIT Exit the initialization sequence
INIT
10S The Cisco 10S softwareis up and running
UP
MSTR The RP is enabled and recognized by the system
RP

1. The messages shown do not indicate a specific sequence.
2. Some messages appear briefly (millisecond duration); otherslast several seconds.

— If the power supplies and blowers appear operational but none of the RP LEDs or
displays are on, suspect that the RP has not been properly installed or that the
+5 VDC output from the power suppliesis faulty. Turn the power supply power
switch OFF (STANDBY on an AC-input power supply) on each power supply,
|oosen the two captive screws on the top and bottom of the RP faceplate, and use
the gjector leversto gject and reseat the RP. Tighten the captive screws, then power
up the system by turning the power supply power switchesto ON (]).
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® |sacritical, mgor, or minor darm LED on the alarm card on?

— |If any of the three dlarm card LEDs s on, afault has been detected in the system.
Check the console for messages indicating the source of the problem.

— There could be afalse error indication originating from the RP. You might want to
reseat or replace the RP.

Caution TheRPreset switch resetsthe RP and the entire system. To prevent system errors
and problems, useit only at the direction of a Cisco-certified service representative.

Troubleshooting the Line Cards

Line cards can beinstalled in slots 0 through 11 in the upper card cage. As each line card
powers up, apower-on self-test (POST) is performed on the line card memory. A full set of
field diagnostics can also berun on aline card from the system consol e providing apass/fail
message both in the line card alphanumeric LED display and on the system console. (For
information on diagnostic testing, refer to the chapter “ Running Diagnostics on the
Cisco 12012.)

Check the following to help isolate a problem with the line cards:
® Are both the alphanumeric LED displays on?

— Thetwo displays are powered separately. The top display receives power from the
DC-DC converter on theline card. The bottom display ispowered directly from the
power supply. So, evenif theline card has not powered up, the bottom display could
be on. If both displays are off, the line card might not be fully plugged into the
backplane connector, there might be a problem with the MBus module on the line
card, or the system power supply may be off.

— |If both displays are on, check the message being displayed. As soon asthe DC-DC
converter is turned on by the MBus module, the processor on the line card begins
the boot process. Status messages are displayed in the al phanumeric displays asthe
boot process continues on the line card.
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Table 5-2 provides a list of messages that can be displayed by the line card a phanumeric
LED display. Some of these messages are displayed only for afew milliseconds; otherscan
last for several seconds.

Table 5-2 Line Card Alphanumeric LED Display Messages

LED Display? Indications?

MEM POST memory test running
TEST
LROM After POST memory test
RUN
BSS Initialize main memory for ROM
INIT
RST Save reset reason register
SAVE
10 Reset the 1/0 system on the card
RST
EXPT Initialize interrupt handlers
INIT
TLB Initialize TLB
INIT
CACH Initialize CPU data and instruction cache
INIT
MEM Initialize main memory
INIT
LROM Ready to access download
RDY
ROMI Getting ROM images
GET
FABL Wait for load of fabric downloader
WAIT
FABL The fabric downloader |oads
DNLD
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Table 5-2 Line Card Alphanumeric LED Display Messages (Continued)

LED Display?  Indications?

FABL The fabric downloader launches
STRT
FABL The fabric downloader launch is complete
RUN
10S The Cisco 10S software downloads
DNLD
10S The Cisco 10S software launches
STRT
10S The Cisco 10S software runsin DRAM
upP
10S Theline card is enabled and ready for use
RUN

1. The messages shown do not indicate a specific sequence.
2. Some messages appear briefly (millisecond duration); others last several
seconds.

Troubleshooting Using the Alarm Card

Theaarm card isinstalled in the rightmost slot in the upper card cage. The slot islabeled
Alarm card and is dlightly narrower than the rest of the slotsin the upper card cage. In
addition, the alarm card slot backplane connector is different from the rest of the backplane
connectors in the upper card cage.

The alarm card has three primary functions:

® Providesavisual display of the three stages of system alarm (critical, major, and minor)
detected by the system’s environmental monitor. Three pairsof LEDs (two pair of LEDs
arered, one pair of LEDsis amber) on the alarm card faceplate are driven by the
environmental monitor software in the system.

When the environmental software detects an abnormal condition (such as
overtemperature or overvoltage), the software determines the severity of the condition
and sets the appropriate pair of alarm card LEDs. The alarm card LEDs are paired for
redundancy.
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®  Provides a connection point for the system to connect to two site-wide external
audio/visual alarm systems. Two redundant 25-pin D-sub connectors on the alarm card
faceplate are tied directly to the critical, major, and minor alarm relays on the alarm
card. (Only safety extra-low voltage [SELV] external alarm circuits can be attached to
the two external alarm connectors.)

A switch on the alarm card faceplate can reset an audio alarm that signalsthat acritical,
major, or minor error has occurred. The visual alarm must be reset by the environmental
monitor software.

® Providesavisual status of the cardsin the lower card cage through five pairs of LEDs
(one pair for each slot in the lower card cage).

A green enabled LED indicates the card in the slot has been detected by the system and
isOK.

A yellow fail LED indicates afault in the card in that lower card cage slot has been
detected by the system.

Note Check the alarm card for critical, mgjor, or minor error LEDs that are on. If any of
the six LEDs are on, check the system console for messages describing the fault.

Troubleshooting the Cooling Subsystem

The Cisco 12012 has two blower modules that provide cooling air for the other system
components. The top blower module is mounted in the frame above the upper card cage.
The bottom blower module is mounted in the frame bel ow the power supply bay. Each
blower module receives power and signals though harnesses attached to the frame. A
connector recessed in the back of the blower module mates with a connector mounted on
the frame when the blower module isinstalled in the frame.
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Both blower modules are needed to provide sufficient cooling air through the system. Each
blower modul e containsthree variabl e speed fansand acontroller card. Therearetwo LEDs
on the blower modul e faceplate visible through the blower modul e front cover.

The green LED, when lit, indicates that the blower module is functioning. Check the
following to help isolate a problem with the cooling system:

® When you start up the system, do the blower modules go on?

Note To determineif ablower module is operating, visually check the two LEDs. Under
normal operation the green fans OK LED should be on. Listen for the blower fans. In noisy
environments, place your hand at the back of the frame, behind the blower modules, both
top and bottom, to feel for air being forced out the exhaust vents.

— If the blower modules come on, the —48 VDC line from the power supply to the
blower is good.

— |If one or both of the blower modules do not come on, there could a problem with
either the blower module or the 48 VDC power. If both blower modules do not
come on, it islikely there is problem with the —-48 VVDC output from the power
supply. Check the red output fail LED on each power supply. If the output fail LED
on apower supply is on, the power supply is faulty and should be replaced.

— |f one or both of the blower modules do not come on and the power supply output
fail LED isoff (-48 VDC is OK), ensure that the blower module is seated properly
in the frame. Remove the blower module snap-on front cover, loosen the two
captive screws on the blower modul e faceplate, grasp the blower module handleand
pull the blower module out and then firmly push to reseat the blower modulein the
frame. Reinstall the blower module front cover.

— If the blower module does not come on, there could be a problem with the blower
module controller card. The controller card controls the speed of each fan. Fan
speed is dependent on the air temperature detected on the cards in the upper and
lower card cages and the power suppliesin the power supply bay. Changesin air
temperature in one of those locations changes the fan speed which forces less or
more cooling air through both card cages and the power supply bay.
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The following message indicates that the system has detected an overtemperature
condition or out-of-tolerance power inside the system:

Queued messages:
$ENVM-1-SHUTDOWN: Environmental Monitor initiated shutdown

If an environmental shutdown results from an out-of-tolerance power condition, the
output fail LED on the power supply will go on before the system shuts down. Refer to
the section “ Troubleshooting the Power Subsystem.”

— Although an overtemperature condition is unlikely at initial startup, ensure that
heated exhaust air from other equipment is not entering the air filter, and that there
is sufficient clearance (at least 12-inches, 30.5 cm) around the front and rear of the
chassisto allow cooling air to enter and hot air to exhaust.

— Check the condition of the air filter located in a hinged tray in front of the lower
card cage. If the air filter appears dirty, you should remove the filter and either
vacuum it or replaceit.

— The preceding message could also indicate a faulty component or temperature
sensor. Before the system shuts down, use the show environment all or show
environment table commandsto display the internal system environment
including voltages and temperatures measured at each card.

There are no field replaceable components in the blower module. If the blower moduleis
faulty, you must replace the entire blower module.

If you are still unableto resolve the problem, contact a service representative for assistance.

Additional Reference Information for Troubleshooting

This section provides alist of additional Cisco reference material for troubleshooting your
Cisco 12012 installation:

The configuration notes that shipped with your individual line cards
The chapter “Running Diagnostics on the Cisco 12012”
Troubleshooting I nternetworking Systems

Debug Command Reference

System Error Messages
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