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Modifications to this product not authorized by Cisco Systems, Inc. could void the FCC approval and negate your authority to operate the product.
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New and Changed Information

The Cisco MDS 9200 Series Hardware Installation Guide applies to the Cisco MDS SAN-OS Release
2.0(1b) or later.

Table 1 lists the new and changed features available with each supported Cisco MDS SAN-OS release
for the Cisco MDS 9200 Series, with the latest release first.

Table 1 Documented Features for the Cisco MDS 9200 Series Hardware Installation Guide
Changed in
Feature Description Release Where Documented
32-port Fibre Added 32-port Fibre Channel Storage 2.0(2b) 32-Port Fibre
Channel Storage Services Module (SSM). Channel Storage
Services Module Services Module,
(SSM) page 1-18
14/2-port Added 14/2-port Multiprotocol Services 2.0(1b) 14/2-Port
Multiprotocol module. Multiprotocol
Services Services Module,
(MPS-14/2) module page 1-12

Cisco MDS 9200 Series Hardware Installation Guide
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Audience

Preface

This preface describes the audience, organization, and conventions of the
Cisco MDS 9200 Series Hardware Installation Guide . It also provides information on how to obtain
related documentation.

To use this installation guide, you need to be familiar with electronic circuitry and wiring practices and
preferably be an electronic or electromechanical technician.

Organization

This guide is organized as follows:

Chapter Title Description
Chapter 1 Product Overview |Provides an overview of the Cisco MDS 9200 Series and its
components.
Chapter 2 Installing the Cisco |Describes how to install the Cisco MDS 9200 Series, and
MDS 9200 Series |includes installing modules, power supplies, and fan assemblies.
Chapter 3 Connecting the Describes how to connect the Cisco MDS 9200 Series, including
Cisco MDS 9200 the modules.
Series
Appendix A |Cabinet and Rack  |Provides guidelines for selecting an enclosed cabinet, and the
Installation procedure for installing a switch using the optional Telco and
EIA Shelf Bracket Kit.
Appendix B |Troubleshooting Provides troubleshooting procedures for problems encountered
during installation.
Appendix C |Technical Lists the Cisco MDS 9200 Series specifications, and includes
Specifications safety information, site requirements, and power connections.
Appendix D |Cable and Port Lists cable and port specifications for the Cisco MDS 9200
Specifications Series.
Appendix E |Site Planning and  |Provides site planning and maintenance records.

Maintenance
Records

| oL-6984-01
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Conventions

This document uses the following conventions for notes, cautions, and safety warnings.
Notes and Cautions contain important information that you should be aware of.

N,

Note = Means reader take note. Notes contain helpful suggestions or references to material not
covered in the publication.

A

Caution  Means reader be careful. You are capable of doing something that might result in equipment damage or
loss of data.

Safety warnings appear throughout this publication in procedures that, if performed incorrectly, may
harm you. A warning symbol precedes each warning statement.

.

Warning  This warning symbol means danger. You are in a situation that could cause bodily
injury. Before you work on any equipment, be aware of the hazards involved with
electrical circuitry and be familiar with standard practices for preventing accidents. To
see translations of the warnings that appear in this publication, refer to the Regulatory
Compliance and Safety Information document that accompanied this device.

Cisco MDS 9200 Series Hardware Installation Guide
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Related Documentation

The documentation set for the Cisco MDS 9000 Family includes the following documents:

Cisco MDS 9000 Family Release Notes for Cisco MDS SAN-OS Releases
Cisco MDS 9000 Family Interoperability Support Matrix

Cisco MDS SAN-OS Release Compatibility Matrix for IBM SAN Volume Controller Software for
Cisco MDS 9000

Cisco MDS SAN-OS Release Compatibility Matrix for VERITAS Storage Foundation for Networks
Software

Regulatory Compliance and Safety Information for the Cisco MDS 9000 Family
Cisco MDS 9500 Series Hardware Installation Guide

Cisco MDS 9200 Series Hardware Installation Guide

Cisco MDS 9216 Switch Hardware Installation Guide

Cisco MDS 9100 Series Hardware Installation Guide

Cisco MDS 9000 Family Software Upgrade Guide

Cisco MDS 9000 Family Configuration Guide

Cisco MDS 9000 Family Command Reference

Cisco MDS 9000 Family Fabric Manager Configuration Guide

Cisco MDS 9000 Family Fabric and Device Manager Online Help

Cisco MDS 9000 Family SAN Volume Controller Configuration Guide

Cisco MDS 9000 Family MIB Quick Reference

Cisco MDS 9000 Family CIM Programming Reference

Cisco MDS 9000 Family System Messages Reference

Cisco MDS 9000 Family Troubleshooting Guide

Cisco MDS 9000 Family Port Analyzer Adapter 2 Installation and Configuration Note
Cisco MDS 9000 Family Port Analyzer Adapter Installation and Configuration Note

For information on VERITAS Storage Foundation™ for Networks for the Cisco MDS 9000 Family, refer
to the VERITAS website: http://support.veritas.com/

For information on IBM TotalStorage SAN Volume Controller Storage Software for the Cisco MDS
9000 Family, refer to the IBM TotalStorage Support website:
http://www.ibm.com/storage/support/2062-2300/

Obtaining Documentation

Cisco documentation and additional literature are available on Cisco.com. Cisco also provides several
ways to obtain technical assistance and other technical resources. These sections explain how to obtain
technical information from Cisco Systems.

| oL-6984-01
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Cisco.com

You can access the most current Cisco documentation at this URL:
http://www.cisco.com/univercd/home/home.htm

You can access the Cisco website at this URL:
http://www.cisco.com

You can access international Cisco websites at this URL:

http://www.cisco.com/public/countries_languages.shtml

Ordering Documentation

You can find instructions for ordering documentation at this URL:
http://www.cisco.com/univercd/cc/td/doc/es_inpck/pdi.htm
You can order Cisco documentation in these ways:

e Registered Cisco.com users (Cisco direct customers) can order Cisco product documentation from
the Ordering tool:

http://www.cisco.com/en/US/partner/ordering/index.shtml

e Nonregistered Cisco.com users can order documentation through a local account representative by
calling Cisco Systems Corporate Headquarters (California, USA) at 408 526-7208 or, elsewhere in
North America, by calling 1 800 553-NETS (6387).

Documentation Feedback

You can send comments about technical documentation to bug-doc @cisco.com.

You can submit comments by using the response card (if present) behind the front cover of your
document or by writing to the following address:

Cisco Systems

Attn: Customer Document Ordering
170 West Tasman Drive

San Jose, CA 95134-9883

We appreciate your comments.

Obtaining Technical Assistance

For all customers, partners, resellers, and distributors who hold valid Cisco service contracts, Cisco
Technical Support provides 24-hour-a-day, award-winning technical assistance. The Cisco Technical
Support Website on Cisco.com features extensive online support resources. In addition, Cisco Technical
Assistance Center (TAC) engineers provide telephone support. If you do not hold a valid Cisco service
contract, contact your reseller.

Cisco MDS 9200 Series Hardware Installation Guide
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Cisco Technical Support Website

Note

The Cisco Technical Support Website provides online documents and tools for troubleshooting and
resolving technical issues with Cisco products and technologies. The website is available 24 hours a day,
365 days a year, at this URL:

http://www.cisco.com/techsupport

Access to all tools on the Cisco Technical Support Website requires a Cisco.com user ID and password.
If you have a valid service contract but do not have a user ID or password, you can register at this URL:

http://tools.cisco.com/RPF/register/register.do

Use the Cisco Product Identification (CPI) tool to locate your product serial number before submitting
a web or phone request for service. You can access the CPI tool from the Cisco Technical Support
Website by clicking the Tools & Resources link under Documentation & Tools. Choose Cisco Product
Identification Tool from the Alphabetical Index drop-down list, or click the Cisco Product
Identification Tool link under Alerts & RMAs. The CPI tool offers three search options: by product ID
or model name; by tree view; or for certain products, by copying and pasting show command output.
Search results show an illustration of your product with the serial number label location highlighted.
Locate the serial number label on your product and record the information before placing a service call.

Submitting a Service Request

Using the online TAC Service Request Tool is the fastest way to open S3 and S4 service requests. (S3
and S4 service requests are those in which your network is minimally impaired or for which you require
product information.) After you describe your situation, the TAC Service Request Tool provides
recommended solutions. If your issue is not resolved using the recommended resources, your service
request is assigned to a Cisco TAC engineer. The TAC Service Request Tool is located at this URL:

http://www.cisco.com/techsupport/servicerequest

For S1 or S2 service requests or if you do not have Internet access, contact the Cisco TAC by telephone.
(S1 or S2 service requests are those in which your production network is down or severely degraded.)
Cisco TAC engineers are assigned immediately to S1 and S2 service requests to help keep your business
operations running smoothly.

To open a service request by telephone, use one of the following numbers:

Asia-Pacific: +61 2 8446 7411 (Australia: 1 800 805 227)
EMEA: +32 2 704 55 55
USA: 1800 553-2447

For a complete list of Cisco TAC contacts, go to this URL:

http://www.cisco.com/techsupport/contacts

Definitions of Service Request Severity

To ensure that all service requests are reported in a standard format, Cisco has established severity
definitions.

Severity 1 (S1)—Your network is “down,” or there is a critical impact to your business operations. You
and Cisco will commit all necessary resources around the clock to resolve the situation.

| oL-6984-01
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Severity 2 (S2)—Operation of an existing network is severely degraded, or significant aspects of your
business operation are negatively affected by inadequate performance of Cisco products. You and Cisco
will commit full-time resources during normal business hours to resolve the situation.

Severity 3 (S3)—Operational performance of your network is impaired, but most business operations
remain functional. You and Cisco will commit resources during normal business hours to restore service
to satisfactory levels.

Severity 4 (S4)—You require information or assistance with Cisco product capabilities, installation, or
configuration. There is little or no effect on your business operations.

Obtaining Additional Publications and Information

Information about Cisco products, technologies, and network solutions is available from various online
and printed sources.

Cisco Marketplace provides a variety of Cisco books, reference guides, and logo merchandise. Visit
Cisco Marketplace, the company store, at this URL:

http://www.cisco.com/go/marketplace/

The Cisco Product Catalog describes the networking products offered by Cisco Systems, as well as
ordering and customer support services. Access the Cisco Product Catalog at this URL:

http://cisco.com/univercd/cc/td/doc/pcat/

Cisco Press publishes a wide range of general networking, training and certification titles. Both new
and experienced users will benefit from these publications. For current Cisco Press titles and other
information, go to Cisco Press at this URL:

http://www.ciscopress.com

Packet magazine is the Cisco Systems technical user magazine for maximizing Internet and
networking investments. Each quarter, Packet delivers coverage of the latest industry trends,
technology breakthroughs, and Cisco products and solutions, as well as network deployment and
troubleshooting tips, configuration examples, customer case studies, certification and training
information, and links to scores of in-depth online resources. You can access Packet magazine at
this URL:

http://www.cisco.com/packet

iQ Magazine is the quarterly publication from Cisco Systems designed to help growing companies
learn how they can use technology to increase revenue, streamline their business, and expand
services. The publication identifies the challenges facing these companies and the technologies to
help solve them, using real-world case studies and business strategies to help readers make sound
technology investment decisions. You can access iQ Magazine at this URL:

http://www.cisco.com/go/igmagazine

Internet Protocol Journal is a quarterly journal published by Cisco Systems for engineering
professionals involved in designing, developing, and operating public and private internets and
intranets. You can access the Internet Protocol Journal at this URL:

http://www.cisco.com/ipj

World-class networking training is available from Cisco. You can view current offerings at
this URL:

http://www.cisco.com/en/US/learning/index.html

Cisco MDS 9200 Series Hardware Installation Guide


http://www.cisco.com/go/marketplace/
http://cisco.com/univercd/cc/td/doc/pcat/
http://www.ciscopress.com
http://www.cisco.com/packet
http://www.cisco.com/go/iqmagazine
http://www.cisco.com/ipj
http://www.cisco.com/en/US/learning/index.html

Send documentation comments to mdsfeedback-doc@cisco.com.

Note

CHAPTER 1

Product Overview

The Cisco MDS 9200 Series of multilayer fabric switches supports storage area network (SAN)
applications. It provides scalability, multi-transport capability, security, and manageability to enterprise
SANs. The Cisco MDS 9200 Series shares a consistent architecture with the Cisco MDS 9500 Series of
multilayer directors, making it an intelligent and flexible fabric switch series. The Cisco MDS 9200
Series incudes the Cisco MDS 9216i Multilayer Fabric Switch and the Cisco MDS 9216A Multilayer
Fabric Switch.

The Cisco MDS 9200 Series provides the following features:
e An interface module providing local and remote management interfaces for the supervisor module.
e A spare slot for an optional hot-swappable switching or services module.
e Redundant and hot-swappable power supplies and fan modules.
e Power and cooling management and environmental monitoring.

e Switch module port interfaces that support field-replaceable, hot-swappable small form-factor
pluggable (SFP) transceivers.

e Nondisruptive code load and activation.
e Redundant and self-monitoring system clocks.

The Cisco 92161 Switch includes a nonremovable supervisor module with an integrated 14-port Fibre
Channel and 2-port Gigabit Ethernet switching module. The integrated supervisor module supports IP
Services on the 2 Gigabit Ethernet ports. It also provides switching and local and remote management.

The Cisco 9216A Switch includes a nonremovable supervisor module with an integrated 16-port Fibre
Channel switching module. The integrated supervisor module provides switching and local and remote
management.

The Cisco MDS 9200 Series enhances the Cisco MDS 9216 Switch with a flexible backplane that is
designed to meet the needs of future linecards in the Cisco MDS 9000 family, while maintaining
backward compatibility with all existing linecards. The Cisco MDS 9200 Series is also compatible with
all existing Cisco MDS 9216 power supplies and fan trays, and provides a COM1 port interface that is
compatible with a standard RJ45 to DB9 adapter.

For information about how to configure the Cisco MDS 9200 Series, refer to the Cisco MDS 9000 Family
Configuration Guide.

The Cisco MDS 9200 Series requires Cisco MDS SAN-OS Release 2.0(x) or later.

| oL-6984-01
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The following hot-swappable, field-replaceable modules are supported by the Cisco MDS 9200 Series:
e 16-port Fibre Channel switching module.
e 32-port Fibre Channel switching module.
e 4-port IP Storage services (IPS-4) module.
e 8-port IP Storage services (IPS-8) module.
e 14/2-port Multiprotocol Services (MPS-14/2) module.
e Advanced Services Module (ASM).
e Storage Services Module (SSM).
e Caching Services Module (CSM).
This chapter includes the following information:
e Chassis, page 1-3
e Integrated Supervisor Modules, page 1-4
e Interface Module, page 1-7
e Switching Modules, page 1-9
e Services Modules, page 1-13
e Fan Modules, page 1-26
e Supported SFP Transceivers, page 1-26
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Chassis

The Cisco MDS 9200 Series switches have two-slot chassis . The Cisco MDS 9216i (see Figure 1-1) has
a nonremovable supervisor module (in slot 1) with an integrated 14-port Fibre Channel and 2-port
Gigabit Ethernet switching module. See the “Cisco MDS 9216i Integrated Supervisor Module” section
on page 1-5.

The Cisco MDS 9216A (see Figure 1-2) has a nonremovable supervisor module (in slot 1) with an
integrated 16-port Fibre Channel switching module. See the “Cisco MDS 9216A Integrated Supervisor
Module” section on page 1-5.

Figure 1-1  Cisco MDS 9216i Chassis
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1 |Supervisor module with integrated 14-port 3 |Fan module
Fibre Channel and 2-port Gigabit Ethernet
switching module

2 |Switching module or services module (such as |4 |Interface module
the IPS module)

Cisco MDS 9200 Series Hardware Installation Guide
[ oL-698s-01 .m



Chapter1  Product Overview |

M Integrated Supervisor Modules

Send documentation comments to mdsfeedback-doc@cisco.com.

Figure 1-2  Cisco MDS 9216A Chassis
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1 |Supervisor module with integrated 16-port 3 |Fan module
Fibre Channel switching module

2 |Switching module or services module (such as |4 |Interface module
the IPS module)

The Cisco MDS 9200 Series supports the following additional modules:

e The nonremovable interface module (located above the integrated supervisor module), provides the
console port (COM1 port) and the MGMT 10/100 Ethernet port for the integrated supervisor
module. See the “Interface Module” section on page 1-7.

e An optional module in the open slot (slot 2).
e Two power supplies that are redundant by default and can be configured to be combined if desired.

¢ A hot-swappable fan module with four fans provides redundancy. See the “Fan Modules” section on
page 1-26.

Integrated Supervisor Modules

The Cisco MDS 9200 Series switches have nonremovable integrated supervisor modules in each chassis.
These modules include the following:

e Cisco MDS 9216i Integrated Supervisor Module, page 1-5
e Cisco MDS 9216A Integrated Supervisor Module, page 1-5

Cisco MDS 9200 Series Hardware Installation Guide



| Chapter1

Product Overview

Integrated Supervisor Modules Il

Send documentation comments to mdsfeedback-doc@cisco.com.

Cisco MDS 9216i Integrated Supervisor Module

Note

The nonremovable Cisco MDS 9216i integrated supervisor module provides the control and
management functions for the Cisco MDS 92161 Switch, and it includes an integrated 14-port Fibre
Channel switching and 2-port Gigabit Etherenet with IP services module. The Cisco MDS 9216i
integrated supervisor module provides multiple communication and control paths to avoid a single point
of failure.

For a description of the integrated 14/2-port Multiprotocol Services module and its capabilities, see the
“14/2-Port Multiprotocol Services Module” section on page 1-13.

Figure 1-3 shows a Cisco MDS 9216i integrated supervisor module.

Figure 1-3 Cisco MDS 9216i Supervisor Module with Integrated 14-Port Fibre Channel and 2-Port
Gigabit Ethernet Module
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1 |Status LED 4 |Gigabit Ethernet ports
2 | 1-Gbps/2-Gbps Fibre Channel ports 5 |Link LEDs

Link LEDs (under ports, on left) and Speed
LEDs (under ports, on right)

(-]

Asset tag

The Cisco MDS 9216i integrated supervisor module has a Pentium III class processor, I GB of DRAM,
and an internal CompactFlash card that provides 256 MB of storage for software images.

Cisco MDS 9216A Integrated Supervisor Module

Note

The nonremovable Cisco MDS 9216A integrated supervisor module provides the control and
management functions for the Cisco MDS 9216A Switch, and it includes an integrated 16-port switching
module. The Cisco MDS 9216A integrated supervisor module provides multiple communication and
control paths to avoid a single point of failure.

For a description of the integrated 16-port switching module and its capabilities, see the “16-Port
1-Gbps/2-Gbps Fibre Channel Switching Module” section on page 1-9.
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Figure 1-4 shows a Cisco MDS 9216A supervisor module.

Figure 1-4 Cisco MDS 9216A Supervisor Module with Integrated 16-Port Switching Module.

91670

1 |Status LED 4 |Link LEDs (under ports, on left) and Speed
LEDs (under ports, on right)
2 | 1-Gbps/2-Gbps Fibre Channel ports 5 |Asset tag

The Cisco MDS 9216A integrated supervisor module has a Pentium III class processor, 1 GB of DRAM,
and an internal CompactFlash card that provides 256 MB of storage for software images.

LEDs on the Cisco MDS 9200 Series Integrated Supervisor Modules

Table 1-1 describes the LEDs for the Cisco MDS 9200 Series integrated supervisor modules.

Table 1-1  LEDs for the Cisco MDS 9200 Series Supervisor Modules

LED Status Description

Status |Green All diagnostics pass. The module is operational (normal
initialization sequence).

Orange The module is booting or running diagnostics (normal
initialization sequence).

or

The inlet air temperature of the system exceeded the
maximum system operating temperature limit (a minor
environmental warning). To ensure maximum product life,
you should immediately correct the environmental
temperature and restore the system to normal operation.

Red The diagnostic test failed. The module is not operational
because a fault occurred during the initialization sequence.

or

The inlet air temperature of the system exceeded the safe
operating temperature limits of the card (a major
environmental warning). The card shut down to prevent
permanent damage. The system will be shut down after two
minutes if this condition is not cleared.
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Table 1-1  LEDs for the Cisco MDS 9200 Series Supervisor Modules (continued)

LED Status Description
Speed |On 2-Gbps mode.
Off 1-Gbps mode.

Link |Solid green |Link is up.

Flashing Link is up (beacon used to identify port).

green
Solid Link is disabled by software.
yellow

Flashing A fault condition exists.
yellow

Off No link.

Interface Module

The nonremovable interface module is located above slot 1 (see Figure 1-5) and is identical for all Cisco
MDS 9200 Series switches. It provides the following local and remote management interfaces:

e RS-232 (EIA/TIA-232) console port with an RJ-45 connection that you can use to:
— Configure the switch from the CLI.
— Monitor network statistics and errors.
— Configure SNMP agent parameters.

e MGMT 10/100 Ethernet port with an RJ-45 connection that provides network management
capabilities.

e RS-232 COM1 port with a DB-9 connector, that can be attached to a modem.

Figure 1-5 Interface Module for the Cisco MDS 9200 Series
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Sk MDS 9216i | g & fﬁ W @ o I<_@

1 |ESD socket (for ESD strap) 6 MGMT 10/100 Ethernet port (with
integrated Link and Activity LEDs)

2 |Grounding pad (beneath tape) 7 |COM1 port

3 |Status and System LEDs 8 |Asset tag

4 |Reset button 9 |Interface module

5 |Console port
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The clock module is also part of the interface module.

N,

Note  The system clocks in the Cisco MDS 9200 Series have a field-measured mean time between failures
(MTBF) of approximately 3.2 million hours or 365 years. In the unlikely event of a clock module failure,
the system generates an error message and a switchover from one clock module to the other occurs,
causing the system to reset automatically.

LEDs on the Interface Module

Table 1-2 describes the LEDs for the Cisco MDS 9200 Series interface module.

Table 1-2 LEDs on the Cisco MDS 9200 Series Interface Module

LED Status

Description

Status Green

All diagnostics pass. The module is operational
(normal initialization sequence).

Orange

The module is booting or running diagnostics
(normal initialization sequence).

or

The inlet air temperature of the system exceeded the
maximum system operating temperature limit (a
minor environmental warning). To ensure maximum
product life, you should immediately correct the
environmental temperature and restore the system to
normal operation.

Red

The diagnostic test failed. The module is not
operational because a fault occurred during the
initialization sequence.

or

The inlet air temperature of the system exceeded the
safe operating temperature limits of the card (a major
environmental warning). The card shut down to
prevent permanent damage.

System Green

All chassis environmental monitors are reporting OK.

Orange

The power supply failed or the power supply fan
failed.

or
Incompatible power supplies are installed.
or

The redundant clock failed.

Red

The temperature of the supervisor module exceeded
the major threshold.

Cisco MDS 9200 Series Hardware Installation Guide



| Chapter1

Product Overview

Switching Modules

Send documentation comments to mdsfeedback-doc@cisco.com.

Table 1-2 LEDs on the Cisco MDS 9200 Series Interface Module(continued)

LED Status |Description

MGMT 10/100 |Green |Link is up.
Ethernet Link Off No link.

LED
MGMT 10/100 |Green |Traffic is flowing through port.
Ethernet Off No link or no traffic.

Activity LED

Switching Modules

Note

The Cisco MDS 9200 Series supports the following hot-swappable Fibre Channel switching modules:
e 16-Port 1-Gbps/2-Gbps Fibre Channel Switching Module
e 32-Port 1-Gbps/2-Gbps Fibre Channel Switching Module

The Cisco MDS 9200 Series supports one hot-swappable switching or services module in addition to the
integrated module that is part of the supervisor module.

The Fibre Channel switching modules provide system-wide power management and autonegotiation,
which allows ports to negotiate for speed at the other end of the link. Each module has temperature
sensors and an EEPROM that stores serial number and model number information.

The Fibre Channel port interfaces support hot-swappable Fibre Channel SFP transceivers, that can be
short wavelength (SWL) or long wavelength (LWL). The port interfaces also support coarse
wavelength-division multiplexing (CWDM) SFP transceivers, which can be used for extended long
wavelength (ELWL) transmission or for CWDM. See the “Supported SFP Transceivers” section on
page 1-26.

The internal bootflash installed on the modules are not field replaceable units. Do not remove or replace
internal bootflash on the modules. Modifying the factory installed bootflash is not supported.

16-Port 1-Gbps/2-Gbps Fibre Channel Switching Module

The 16-port 1-Gbps/2-Gbps switching module is best used for applications requiring high bandwidth;
for example, Inter-Switch Link (ISL) connections between switches and high-performance host or
storage controllers. The 16-port switching module supports a sustained data rate of up to 2 Gbps in each
direction, on all ports simultaneously. Figure 1-6 shows a 16-port 1-Gbps/2-Gbps switching module.

The autosensing 1-Gbps/2-Gbps ports of the 16-port Fibre Channel switching module deliver up to
64 Gbps of continuous, aggregate bandwidth when attached to high performance servers and storage
subsystems.
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Figure 1-6 Cisco MDS 9000 Family 16-Port 1-Gbps/2-Gbps Switching Module
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1 |Status LED 3 |Link LED (to left of port) and
Speed LED (to right of port)
2 |1-Gbps/2-Gbps Fibre Channel 4 |Assettag
ports

32-Port 1-Gbps/2-Gbps Fibre Channel Switching Module

The 32-port 1-Gbps/2-Gbps Fibre Channel switching module can be used to allocate bandwidth
optimally, and it delivers the industry’s highest linecard port density. The module is organized into eight
four-port groups. Only the first port in each four-port group can be an ISL. If the first port is an ISL, the
other three ports in the group are disabled. The four ports within a port group share a single internal
channel resulting in a subscription ratio of approximately 3.2:1. The 32-port 1-Gbps/2-Gbps switching
module provides more ports at a lower price per port. Figure 1-7 shows a 32-port switching module.

Tip For a full 2-Gbps bandwidth between two hosts, connect one host to the first port group and the second
host to the second port group.

Figure 1-7 Cisco MDS 9000 Family 32-Port 1-Gbps/2-Gbps Switching Module

1 |Status LED 3 |Link LED (to left of port) and
Speed LED (to right of port)

2 |1-Gbps/2-Gbps Fibre Channel port |4 |Asset tag
group
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Switching Module Features

Note

Each switching module draws its power from the 42 V supplied on the backplane with local DC/DC
power converters and regulators.

The control processor on the switching module provides power-on, offline, and online diagnostics. The
control processor can be used to configure devices on the switching module and to gather statistical data
from each port.

The control processor can determine which slot it is plugged into, and it can monitor its DC/DC power
source and temperature. The control processor signals the supervisor module and displays an alarm on
its front panel when a problem is detected.

The front panel on the switching module provides basic status information, such as power-on, self-test
running, self-test passed, alarm, and ready.

The binary image for the switching module is downloaded from the supervisor module. Prior to the
image download, the control processor on the switching module runs from code stored on its local
CompactFlash card.

Routine software downloads are not required.

The integrated supervisor module can force areset on the switching module and controls whether power
is applied to the switching module.

If a single component or a set of components on the switching module fails, this does not disable other
switching modules if that is the only failure in the system.

Each switching module has a hardware watchdog timer to detect most component failures. The watchdog
timer resets the card if it is not serviced periodically.
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LEDs on the Switching Modules

Table 1-3 describes the LEDs for the 16-port and 32-port switching modules.

Table 1-3  LEDs for the Cisco MDS 9000 Family Fibre Channel Switching Modules
LED Status Description
Status |Green All diagnostics pass. The module is operational (normal initialization
sequence).
Orange The module is booting or running diagnostics (normal initialization
sequence).
or
The inlet air temperature of the system exceeded the maximum system
operating temperature limit (a minor environmental warning). To ensure
maximum product life, you should immediately correct the
environmental temperature and restore the system to normal operation.
Red The diagnostic test failed. The module is not operational because a fault
occurred during the initialization sequence.
or
The inlet air temperature of the system exceeded the safe operating
temperature limits of the card (a major environmental warning). The card
shut down to prevent permanent damage.
Speed |On 2-Gbps mode.
Off 1-Gbps mode.
Steady Link is up (beacon used to identify port).
flashing
green
Link |Solid green |Link is up.
Intermittent |Link is up (traffic on port).
flashing
green
Solid Link is disabled by software.
yellow
Flashing A fault condition exists.
yellow
Off No link.

The Fibre Channel switching modules provide auto-configuring Fibre Channel ports that support Fibre
Channel speeds of 1.0625 Gbps and 2.125 Gbps. For more information about supported port types, refer
to http://www.cisco.com/univercd/cc/td/doc/product/sn5000/mds9000/index.htm.
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Services Modules

Note

The Cisco MDS 9200 Series supports the following hot-swappable sevices modules:
e 14/2-Port Multiprotocol Services Module
e [P Storage Services Modules
e 32-Port Fibre Channel Advanced Services Module
e 32-Port Fibre Channel Storage Services Module
e Caching Services Module

The Cisco MDS 9200 Series supports one hot-swappable switching or services module in addition to the
integrated module that is part of the supervisor module. Each module has temperature sensors and an
EEPROM that stores serial number and model number information.

The internal bootflash installed on the modules are not field replaceable units. Do not remove or replace
internal bootflash on the modules. Modifying the factory installed bootflash is not supported.

14/2-Port Multiprotocol Services Module

The 14/2-port Multiprotocol Services (MPS-14/2) module provides 14 1-Gbps/2-Gbps Fibre Channel
autosensing ports and two 1-Gigabit Ethernet ports for iSCSI and FCIP over Gigabit Ethernet. The
MPS-14/2 module supports the intelligent features available on other modules, including VSANSs,
security, and traffic management.

The 14 1-Gbps/2-Gbps autosensing Fibre Channel ports (labeled 1 through 14) are best used for
applications requiring high bandwidth; for example, Inter-Switch Link (ISL) connections between
switches and high-performance host or storage controllers. Each Fibre Channel port supports a sustained
data rate of up to 2 Gbps in each direction.

The Cisco MDS 9216 Switch supports one MPS-14/2 module. The two Gigabit Ethernet ports(labeled 1
and 2) provide 1-Gbps throughput for IP services, including iSCSI and FCIP over Gigabit Ethernet. The
MPS-14/2 also supports hardware-based encryption and compression for these Gigabit Ethernet ports.
This hardware-based encryption handles the computationally intensive IPsec feature for IP services.

The MPS-14/2 modules support FCIP compression to maximize the effective WAN bandwidth of SAN
extension solutions. It achieves up to a 30 to 1 compression ratio, with typical ratios of 2 to 1 over a wide
variety of data sources. With the addition of hardware-based compression, the MPS-14/2 module is able
to provide optimal levels of compressed throughput for implementations across low to high-bandwidth
links.

The Gigabit Ethernet ports on the MPS-14/2 module support iSCSI protocol, FCIP protocol, or both
protocols simultaneously. For information about configuring the ports, refer to the following website for
the latest Cisco MDS 9000 Family configuration guides:
http://www.cisco.com/univercd/cc/td/doc/product/sn5000/mds9000/index.htm.

The Fibre Channel port interfaces support hot-swappable Fibre Channel SFP transceivers, which can be
short wavelength (SWL) for connectivity up to 500 meters (1640 feet), or long wavelength (LWL) for
connectivity up to 10 km (6.2 miles). All interfaces are autosensing 1-Gbps or 2-Gbps compatible. The
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port interfaces also support coarse wavelength-division multiplexing (CWDM) SFP transceivers, which
can be used for extended long wavelength (ELWL) transmission or for CWDM. See the “Supported SFP
Transceivers” section on page 1-26.

Note  Cisco MDS 9200 Series switches running Cisco MDS SAN-OS Release 2.0(1b) or later support the
MPS-14/2 module.

Figure 1-8 shows an MPS-14/2 module.

Figure 1-8 MPS-14/2 Module
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LEDs on the 14/2-Port Multiprotocol Services Module

Table 1-4 describes the LEDs for the MPS-14/2 modules.

Table 1-4  LEDs for the Cisco MDS 9000 Family MPS-14/2 Modules

LED Status Description

Status |Green All diagnostics pass. The module is operational (normal
initialization sequence).

Orange |The module is booting or running diagnostics (normal
initialization sequence).

or

The inlet air temperature of the system exceeded the
maximum system operating temperature limit (a minor
environmental warning). To ensure maximum product life,
you should immediately correct the environmental
temperature and restore the system to normal operation.

Red The diagnostic test failed. The module is not operational
because a fault occurred during the initialization sequence.

or

The inlet air temperature of the system exceeded the safe
operating temperature limits of the card (a major
environmental warning). The card shut down to prevent
permanent damage.

Speed |On 2-Gbps mode.
Off 1-Gbps mode.
Flashing |Link is up (beacon used to identify port).
green

Link |Solid Link is up.
green
Solid Link is disabled by software.
yellow
Flashing |A fault condition exists.
yellow
Off No link.

IP Storage Services Modules

The 4-port and 8-port IP Storage services (IPS-4 and IPS-8) modules provide four or eight 1-Gigabit
Ethernet ports for iSCSI as well as FCIP over Gigabit Ethernet, and they support the intelligent features

available on other modules, including VSANS, security, and traffic management.

The IPS module ports supports the iSCSI protocol, the FCIP protocol, or both protocols simultaneously.
For information about configuring the ports, refer to the following websitefor the latest Cisco MDS 9000

Family configuration guides:
http://www.cisco.com/univercd/cc/td/doc/product/sn5000/mds9000/index.htm.
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The Fibre Channel port interfaces support hot-swappable Fibre Channel SFP transceivers, which can be
short wavelength (SWL) for connectivity up to 500 meters (1640 feet), or long wavelength (LWL) for
connectivity up to 10 km(6.2 miles). The port interfaces also support coarse wavelength-division
multiplexing (CWDM) SFP transceivers, which can be used for extended long wavelength (ELWL)
transmission or for CWDM. See the “Supported SFP Transceivers” section on page 1-26.

Figure 1-9 shows anIPS-4 module.

Figure 1-9  Cisco MDS 9000 Family IPS-4 Module
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Figure 1-10 shows an IPS-8 module.
Figure 1-10 Cisco MDS 9000 Family IPS-8 Module
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LEDs on IP Storage Services Modules

Table 1-5 describes the LEDs for the IPS module.

Table 1-5 LEDs for the Cisco MDS 9000 Family IPS Modules

LED Status Description

Status |Green All diagnostics pass. The module is operational (normal
initialization sequence).

Orange |The module is booting or running diagnostics (normal
initialization sequence).

or

The inlet air temperature of the system exceeded the
maximum system operating temperature limit (a minor
environmental warning). To ensure maximum product life,
you should immediately correct the environmental
temperature and restore the system to normal operation.

Red The diagnostic test failed. The module is not operational
because a fault occurred during the initialization sequence.

or

The inlet air temperature of the system exceeded the safe
operating temperature limits of the card (a major
environmental warning). The card shut down to prevent
permanent damage.

Link |Solid Link is up.
green

Flashing |Link is up (beacon used to identify port).

green
Solid Link is disabled by software.
yellow

Flashing |A fault condition exists.
yellow

Off No link.

32-Port Fibre Channel Advanced Services Module

The Cisco MDS 9000 Family 32-port Fibre Channel Advanced Services Module (ASM) enables pooling
of heterogeneous storage for increased storage utilization, simplified storage management, and reduced
total cost of storage ownership. The Advanced Services Module incorporates all the capabilities of the
Cisco MDS 9000 DS-X9032 Fibre Channel switching module and also provides scalable, in-band storage
virtualization services. The module makes it possible to allocate bandwidth optimally and delivers the
industry’s highest line-card port density.

The Fibre Channel port interfaces support hot-swappable Fibre Channel SFP transceivers, which can be
short wavelength (SWL) for connectivity up to 500 meters (1640 feet), or long wavelength (LWL) for
connectivity up to 10 km (6.2 miles). All interfaces are autosensing 1-Gbps or 2-Gbps compatible. The
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Note

port interfaces also support coarse wavelength-division multiplexing (CWDM) SFP transceivers, which
can be used for extended long wavelength (ELWL) transmission or for CWDM. See the “Supported SFP
Transceivers” section on page 1-26.

Figure 1-11 shows the Fibre Channel ASM.

Figure 1-11 Fibre Channel ASM

1 |Status LED 3 |Link and Speed LEDs
2 |1-Gbps/2-Gbps Fibre Channel port |4 |Asset tag
group

Each module draws power from the 42 V supplied on the backplane with local DC/DC power converters
and regulators.

The control processor on the module provides power-on, offline, and online diagnostics. The control
processor can be used to configure devices on the switching module and to gather statistical data from
each port.

The control processor monitors the DC/DC power source and temperature. The control processor signals
the supervisor module and displays an alarm on its front panel when a problem is detected.

The front panel on the services module provides basic status information, such as power-on, self-test
running, self-test passed, alarm, and ready.

The binary image for the services module is downloaded from the supervisor module. Prior to the image
download, the control processor on the switching module runs from code stored on its local
CompactFlash card. The image for an ASM-SFN can be specified using the ASM-SFN boot variable.
For details on how to specify the SSI boot variable, refer to the Cisco MDS 9000 Family Configuration
Guide.

Software downloads are only necessary when a revision of the code is needed.

The supervisor module can force a reset on the services module and controls whether power is applied
to the switching module.

If a single component or a set of components on the switching module fails, this failure does not disable
another switching module if that is the only failure in the system.

Each ASM has a hardware watchdog timer to detect most component failures. The watchdog timer resets
the card if it is not serviced periodically.
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LEDs on the Fibre Channel Advanced Services Modules

Table 1-6 describes the LEDs for the ASM.

Table 1-6 LEDs for the Cisco MDS 9000 Family Fibre Channel ASM

LED

Status

Description

Status

Green

All diagnostics pass and the module is operational (normal
initialization sequence).

Orange

The module is booting or running diagnostics (normal
initialization sequence).

or

The inlet air temperature of the system exceeded the maximum
system operating temperature limit (a minor environmental
warning). To ensure maximum product life, you should
immediately correct the environmental temperature and restore
the system to normal operation.

Red

The diagnostic test failed. The module is not operational
because a fault occurred during the initialization sequence.

or

The inlet air temperature of the system exceeded the safe
operating temperature limits of the card (a major environmental
warning). The card shut down to prevent permanent damage.

Speed

On

2-Gbps mode.

Off

1-Gbps mode.

Link

Solid green

Link is up.

Steady flashing
green

Link is up (beacon used to identify port).

Intermittent
flashing green

Link is up (traffic on port).

Solid yellow

Link is disabled by software.

Flashing yellow

A fault condition exists.

Off

No link.

32-Port Fibre Channel Storage Services Module

The 32-port Fibre Channel Storage Services Module (SSM) for the Cisco MDS 9000 Family supports
up to 32 Fibre Channel ports, provides distributed intelligent storage services, and supports future

storage services.

m Cisco MDS 9200 Series switches running Cisco MDS SAN-OS Release 2.0(2b) or later support the

SSM.

| oL-6984-01
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Note

The Fibre Channel ports support hot-swappable Fibre Channel SFP transceivers, which can be short
wavelength (SWL) for connectivity up to 500 m, or long wavelength (LWL) for connectivity up to

10 km. All interfaces are autosensing 1-Gbps/2-Gbps compatible. The ports also support coarse
wavelength-division multiplexing (CWDM) SFP transceivers, which can be used for extended long
wavelength (EWL) transmission or for CWDM. For more information about SFP transceivers, see the
“Supported SFP Transceivers” section on page 1-26.

Figure 1-12 shows the SSM, which has the part number “DS-X9032-SSM” on the left side.

Figure 1-12 Cisco MDS 9000 Family SSM

1 |Status LED 3 |Link and speed LEDs
2 |1-Gbps/2-Gbps Fibre Channel port |4 |Asset tag
group

Each module draws power from the 42 V supplied on the backplane with local DC/DC power converters
and regulators.

The control processor on the module provides power-on, offline, and online diagnostics. The control
processor can be used to configure devices on the switching module and to gather statistical data from
each port.

The control processor monitors the DC/DC power source and temperature. The control processor signals
the supervisor module and displays an alarm on its front panel when it detects a problem.

The front panel on the services module provides basic status information, such as power-on, self-test
running, self-test passed, alarm, and ready.

The binary image for the services module is downloaded from the supervisor module. Prior to the image
download, the control processor on the services module runs from code stored on its local CompactFlash
card. The image for an SSM can be specified using the SSI boot variable. For details on how to specify the
SSI boot variable, refer to the Cisco MDS 9000 Family Configuration Guide.

Software downloads are only necessary when a revision of the code is needed.

The supervisor module can force a reset on the services module and controls whether or not power is
applied to the switching module.

If a single component or a set of components on the switching module fails, this failure will not disable
another switching module if that is the only failure in the system.

For the detection of most component failures, each switching module has a hardware watchdog timer
that resets the card if it is not serviced periodically.
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LEDs on the Storage Services Module

Caching Services Module

Table 1-7 describes the LEDs for the Storage Services Module.

Table 1-7  LEDs for the Cisco MDS 9000 Family Storage Services Module

LED

Status

Description

Status

Green

All diagnostics pass. The module is operational (normal
initialization sequence).

Orange

The module is booting or running diagnostics (normal
initialization sequence).

or

The inlet air temperature of the system exceeded the maximum
system operating temperature limit (a minor environmental
warning). To assure maximum product life, you should
immediately correct the environmental temperature and restore
the system to normal oper