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About the Documentation

« Junos Documentation and Release Notes on page xxv
« Objectives on page xxv

« Audience on page xxvi

« Documentation Conventions on page xxvi

« Documentation Feedback on page xxvii

« Requesting Technical Support on page xxviii

Junos Documentation and Release Notes

For a list of related Junos documentation, see
http://www.juniper.net/techpubs/software/junos/ .

If the information in the latest release notes differs from the information in the
documentation, follow the Junos Release Notes.

To obtain the most current version of all Juniper Networks® technical documentation,
see the product documentation page on the Juniper Networks website at
http://www.juniper.net/techpubs/ .

Objectives

This documentation describes hardware components, installation, basic configuration,
and basic troubleshooting procedures for the Juniper Networks MX480 3D Universal
Edge Router. It explains how to prepare your site for hardware installation, unpack and
install the hardware, power on the hardware platform, perform initial software
configuration, and perform routine maintenance. After completing the installation and
basic configuration procedures covered in this documentation, see the Junos OS
configuration guides for information about further Junos OS configuration.

o NOTE: Foradditionalinformation about Juniper Networks 3D Universal Edge
routers and the line cards they support—either corrections to or information
that might have been omitted from this guide—see the hardware release
notes at http://www.juniper.net/.

Copyright © 2011, Juniper Networks, Inc. XXV

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MX480 3D Universal Edge Router Hardware Guide

Audience

This documentation is designed for network administrators who are installing and
maintaining Juniper Networks hardware equipment or preparing a site for hardware
installation. To use the documentation, you need a broad understanding of networks in
general, the Internet in particular, networking principles, and network configuration. Any
detailed discussion of these concepts is beyond the scope of this hardware
documentation.

Documentation Conventions

Table 1Ton page xxvi defines the notice icons used in this guide.

Table 1: Notice Icons

Icon Meaning Description

e Informational note Indicates important features or instructions.
g Caution Indicates a situation that might result in loss of data or hardware damage.
a Warning Alerts you to the risk of personal injury or death.
% Laser warning Alerts you to the risk of personal injury from a laser.

Table 2 on page xxvi defines the text and syntax conventions used in this guide.

Table 2: Text and Syntax Conventions

Convention Description Examples

Bold text like this Represents text that you type. To enter configuration mode, type the
configure command:

user@host> configure

Fixed-width text like this Represents output that appears on the user@host> show chassis alarms

terminal screen. R
No alarms currently active

Italic text like this « Introduces important new terms. « Apolicy term is a named structure
. Identifies book names. that defines match conditions and
actions.

« |dentifies RFC and Internet draft titles.
« Junos OS System Basics Configuration

Guide
« RFC1997 BGP Communities Attribute
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Table 2: Text and Syntax Conventions (continued)

Convention Description Examples
Italic text like this Represents variables (options for which  Configure the machine’s domain name:
you substitute a value) in commands or
configuration statements. [edit]
root@# set system domain-name
domain-name
Text like this Represents names of configuration « To configure a stub area, include the

< > (angle brackets)

statements, commandes, files, and
directories; interface names;
configuration hierarchy levels; or labels
on routing platform components.

Enclose optional keywords or variables.

stub statement at the [edit protocols
ospf area area-id] hierarchy level.

« Theconsole portislabeled CONSOLE.

stub <default-metric metric >;

| (pipe symbol)

Indicates a choice between the mutually
exclusive keywords or variables on either
side of the symbol. The set of choices is
often enclosed in parentheses for clarity.

broadcast | multicast

(string1 | string2 | string3)

# (pound sign)

Indicates a comment specified on the
same line as the configuration statement
to which it applies.

rsvp { # Required for dynamic MPLS only

[ 1 (square brackets)

Indention and braces ({})

Enclose a variable for which you can
substitute one or more values.

Identify a level in the configuration
hierarchy.

; (semicolon)

Identifies a leaf statement at a
configuration hierarchy level.

community name members [
community-ids ]

[edit]
routing-options {
static {
route default {
nexthop address;
retain;
1
1
}

J-Web GUI Conventions

Bold text like this

Represents J-Web graphical user
interface (GUI) items you click or select.

« Inthe Logical Interfaces box, select
All Interfaces.

« To cancel the configuration, click
Cancel.

> (bold right angle bracket)

Separates levels in a hierarchy of J-Web
selections.

In the configuration editor hierarchy,
select Protocols>Ospf.

Documentation Feedback

We encourage you to provide feedback, comments, and suggestions so that we can
improve the documentation. You can send your comments to
techpubs-comments@juniper.net, or fill out the documentation feedback form at
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https://www.juniper.net/cgi-bin/docbugreport/ . If you are using e-mail, be sure to include
the following information with your comments:

« Document or topic name
« URL or page number

. Software release version (if applicable)

Requesting Technical Support

Technical product support is available through the Juniper Networks Technical Assistance
Center (JTAC). If you are a customer with an active J-Care or JNASC support contract,
or are covered under warranty, and need post-sales technical support, you can access
our tools and resources online or open a case with JTAC.

« JTAC policies—For a complete understanding of our JTAC procedures and policies,
review the JTAC User Guide located at
http://www.juniper.net/us/en/local/pdf/resource-guides/7100059-en.pdf .

« Product warranties—For product warranty information, visit
http://www.juniper.net/support/warranty/ .

« JTAC hours of operation—The JTAC centers have resources available 24 hours a day,
7 days a week, 365 days a year.

Self-Help Online Tools and Resources

For quick and easy problem resolution, Juniper Networks has designed an online
self-service portal called the Customer Support Center (CSC) that provides you with the
following features:

« Find CSC offerings: http://www.juniper.net/customers/support/

« Search for known bugs: http://www2.juniper.net/kb/

« Find product documentation: http://www.juniper.net/techpubs/

. Find solutions and answer questions using our Knowledge Base: http://kb.juniper.net/

. Download the latest versions of software and review release notes:
http://www.juniper.net/customers/csc/software/

« Search technical bulletins for relevant hardware and software notifications:
https://www.juniper.net/alerts/

. Join and participate in the Juniper Networks Community Forum:
http://www.juniper.net/company/communities/

« Open a case online in the CSC Case Management tool: http://www.juniper.net/cm/

To verify service entitlement by product serial number, use our Serial Number Entitlement
(SNE) Tool: https://tools.juniper.net/SerialNumberEntitlementSearch/
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MX480 3D Universal Edge Router
Overview

« MX480 Router Overview on page 3
« MX480 Hardware Components on page 7
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CHAPTERI1

MX480 Router Overview

« MX480 Router Description on page 3
« MX480 Component Redundancy on page 4

MX480 Router Description

The MX480 3D Universal Edge Router is an Ethernet-optimized edge router that provides
both switching and carrier-class Ethernet routing. The MX480 router has a capacity of
up to 720 gigabits per second (Gbps), full duplex. The MX480 router enables a wide
range of business and residential applications and services, including high-speed transport
and VPN services, next-generation broadband multiplay services, and high-volume
Internet data center internetworking.

The MX480 chassis provides redundancy and resiliency. The hardware system is fully
redundant, including power supplies, Routing Engines, and Switch Control Boards (SCBs).

The MX480 router is eight rack units (U) tall. Five routers can be stacked in a single
floor-to-ceiling rack, forincreased port density per unit of floor space. The router provides
eight slots that can be populated with up to six Dense Port Concentrators (DPCs) or
Modular Port Concentrators (MPCs), three Flexible PIC Concentrators (FPCs), and two
SCBs. Each FPC holds up to two PICs and each MPC holds up to two Modular Interface
Cards (MICs).

Fully populated, the MX480 router provides an aggregate throughput of up to 720 Gbps,
with line-rate throughput on 72 10-Gigabit Ethernet ports, or oversubscribed forwarding
at a gross ratio of 3:4 on all 96 10-Gigabit Ethernet ports.

Each DPCincludes either two or four Packet Forwarding Engines. Each Packet Forwarding
Engine enables a throughput of 10 Gbps. Many types of DPCs are available. For a list of
the DPCs supported, see the MX Series 3D Universal Edge Routers Line Card Guide.

The MX480 supports up to 3 FPCs containing up to 6 PICs or up to 6 MPCs containing
up to 12 MICs. For a list of the supported line cards, see the MX Series 3D Universal Edge
Routers Line Card Guide.

The connections between DPCs, FPCs, MPCs, and SCBs are organized in three groups:

« Switch fabric—Connects the interface cards and provides for packet transport between
DPCs, FPCs, and MPCs.

Copyright © 2011, Juniper Networks, Inc. 3
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Related .
Documentation

Control plane—Gigabit Ethernet links between the combined SCBs/Routing Engines
and each DPC, FPC, or MPC. All board-to-board information is passed over Ethernet
except for low-level status and commands.

Management signals—Provide for low-level status diagnostic support.

MX480 Component Redundancy on page 4
MX480 Chassis Description on page 7

MX480 Host Subsystem Description on page 20
MX480 Craft Interface Description on page 28
MX480 Power System Description on page 32
MX480 Cooling System Description on page 38
MX480 Router Physical Specifications on page 265

MX480 Component Redundancy

A fully configured router is designed so that no single point of failure can cause the entire
system to fail. Only a fully configured router provides complete redundancy. All other
configurations provide partial redundancy. The following major hardware components
are redundant:

« Host subsystem—The host subsystem consists of a Routing Engine functioning together

with an SCB. The router can have one or two host subsystems. If two host subsystems
are installed, one functions as the master and the other functions as the backup. If the
master host subsystem (or either of its components) fails, the backup can take over
as the master. To operate, each host subsystem requires a Routing Engine installed
directly into in an SCB.

If the Routing Engines are configured for graceful switchover, the backup Routing Engine
automatically synchronizes its configuration and state with the master Routing Engine.
Any update to the master Routing Engine state is replicated on the backup Routing
Engine. If the backup Routing Engine assumes mastership, packet forwarding continues
through the router without interruption. For more information about graceful switchover,
see the Junos OS System Basics Configuration Guide.

Power supplies—In the low-line (110 V) AC power configuration, the router contains
three or four AC power supplies, located horizontally at the rear of the chassis in slots
PEMO through PEM3 (left to right). Each AC power supply provides power to all
components in the router. When three power supplies are present, they share power
almost equally within a fully populated system. Four AC power supplies provide full
power redundancy. If one power supply fails or is removed, the remaining power supplies
instantly assume the entire electrical load without interruption. Three power supplies
provide the maximum configuration with full power for as long as the router is
operational.

In the high-line (220 V) AC power configuration, the router contains two or four AC
power supplies located horizontally at the rear of the chassis in slots PEMO through

4
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PEMS3 (left to right). Each AC power supply provides power to all components in the
router. When two or more power supplies are present, they share power almost equally
within a fully populated system. Four AC power supplies provide full power redundancy.
If one power supply fails or is removed, the remaining power supplies instantly assume
the entire electrical load without interruption. Two power supplies provide the maximum
configuration with full power for as long as the router is operational.

In the DC configuration, two power supplies are required to supply power to a fully
configured router. One power supply supports approximately half of the components
in the router, and the other power supply supports the remaining components. The
addition of two power supplies provides full power redundancy. If one power supply
fails or is removed, the remaining power supplies instantly assume the entire electrical
load without interruption. Two power supplies provide the maximum configuration
with full power for as long as the router is operational.

« Cooling system—The cooling system has redundant components, which are controlled
by the host subsystem. If one of the fans fails, the host subsystem increases the speed
of the remaining fans to provide sufficient cooling for the router indefinitely.

Related . MX480 Router Description on page 3

D tati
ocumentation « MX480 Chassis Description on page 7
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CHAPTER 2

MX480 Hardware Components

« MX480 Chassis Description on page 7

« MX480 Midplane Description on page 9

« MX480 Dense Port Concentrator (DPC) Overview on page 10
« MX480 Modular Port Concentrator (MPC) Overview on page 13
« MX480 Modular Interface Card (MIC) Overview on page 15

« MX480 Flexible PIC Concentrator (FPC) Overview on page 16
« MX480 PIC Overview on page 19

« MX480 Host Subsystem Overview on page 20

« MX480 Switch Control Board (SCB) Overview on page 21

« MX480 Routing Engine Overview on page 23

« MX480 Craft Interface Overview on page 28

« MX480 Power Supply Overview on page 32

« MX480 Cooling System Overview on page 38

« MX480 Cable Management Brackets on page 40

MX480 Chassis Description

The router chassis is a rigid sheet metal structure that houses all the other router
components (see Figure 1 on page 8, Figure 2 on page 8, and Figure 3 on page 9). The
chassis measures 14.0 in. (35.6 cm) high, 17.45 in. (44.3 cm) wide, and 24.5in. (62.2 cm)
deep (from the front to the rear of the chassis). The chassis installs in standard 800-mm
(or larger) enclosed cabinets, 19-in. equipment racks, or telco open-frame racks. Up to
five routers can be installed in one standard 48-U rack if the rack can handle their
combined weight, which can be greater than 818 |b (371.0 kg).
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Figure 1: Front View of a Fully Configured Router Chassis
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Figure 2: Rear View of a Fully Configured AC-Powered Router Chassis
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Figure 3: Rear View of a Fully Configured DC-Powered Router Chassis
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Related . MX480 Router Description on page 3
Documentation « MX480 Midplane Description on page 9

« MX480 Router Physical Specifications on page 265

MX480 Midplane Description

The midplane is located toward the rear of the chassis and forms the rear of the card
cage (see Figure 4 on page 10). The line cards and SCBs install into the midplane from
the front of the chassis, and the power supplies install into the midplane from the rear
of the chassis. The cooling system components also connect to the midplane.

The midplane performs the following major functions:

. Data path—Data packets are transferred across the midplane between the line cards
through the fabric ASICs on the SCBs.

- Power distribution—The router power supplies connect to the midplane, which
distributes power to all the router components.

« Signal path—The midplane provides the signal path to the line cards, SCBs, Routing
Engines, and other system components for monitoring and control of the system.

Copyright © 2011, Juniper Networks, Inc. 9
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Figure 4: Midplane
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Related . MX480 Router Description on page 3
Documentation « MX480 Chassis Description on page 7
« MX480 Dense Port Concentrator (DPC) Description on page 10
« MX480 Modular Port Concentrator (MPC) Description on page 13
« MX480 Switch Control Board (SCB) Description on page 21
« MX480 Flexible PIC Concentrator (FPC) Description on page 16

« MX480 Power System Description on page 32

MX480 Dense Port Concentrator (DPC) Overview

« MX480 Dense Port Concentrator (DPC) Description on page 10
« MX480 Dense Port Concentrator (DPC) LEDs on page 12

MX480 Dense Port Concentrator (DPC) Description

A Dense Port Concentrator (DPC) is optimized for Ethernet density (see Figure 5 on
page 11). The DPC assembly combines packet forwarding and Ethernet interfaces on a
single board, with either two or four 10-Gbps Packet Forwarding Engines. Each Packet
Forwarding Engine consists of one I-chip for Layer 3 processing and one Layer 2 network
processor. The DPCs interface with the power supplies and Switch Control Boards (SCBs).

The DPC slots are located in the front of the router (see Figure 5 on page 11). The router
has six dedicated DPC slots that are numbered 0 through 5. A DPC can be installed in
any DPC slot on the router. You can install any combination of DPC types in the router.

If aslotis not occupied by a DPC, a DPC blank panel must be installed to shield the empty
slot and to allow cooling air to circulate properly through the router.
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DPCs are hot-removable and hot-insertable, as described in “MX480 Field-Replaceable
Units (FRUs)” on page 153. When you install a DPC in an operating router, the Routing
Engine downloads the DPC software, the DPC runs its diagnostics, and the Packet
Forwarding Engines housed on the DPC are enabled. Forwarding on other DPCs continues
uninterrupted during this process.

Figure 5 on page 11 shows typical DPCs supported on the MX480 router. For more
information about DPCs, see the MX Series 3D Universal Edge Routers Line Card Guide.

Figure 5: Typical DPCs Supported on the Router
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DPC Components

Each DPC consists of the following components:

« DPC cover, which functions as a ground plane and a stiffener.
« Fabric interfaces.

. Two Gigabit Ethernet interfaces that allow control information, route information, and
statistics to be sent between the Routing Engine and the CPU on the DPCs.

« Two interfaces from the SCBs that enable the DPCs to be powered on and controlled.
« Physical DPC connectors.

« Two or four Packet Forwarding Engines.

. Midplane connectors and power circuitry.

« Processor subsystem, which includes a 1.2-GHz CPU, system controller, and 1 GB of
SDRAM.

« Online button—Takes the DPC online or offline when pressed.

« LEDs on the DPC faceplate. For more information about LEDs on the DPC faceplate,
see the MX Series 3D Universal Edge Routers Line Card Guide.

Two LEDs, located on the craft interface above the DPC, display the status of the DPC
and are labeled OK and FAIL.

Related . MX480 Dense Port Concentrator (DPC) LEDs on page 12

Documentation « DPC and MPC LEDs on the MX480 Craft Interface on page 30

« Replacing an MX480 DPC on page 182

MX480 Dense Port Concentrator (DPC) LEDs

Two LEDs, located on the craft interface above the DPC, display the status of the DPC
and are labeled OK and FAIL. For more information about the DPC LEDs on the craft
interface, see “DPC and MPC LEDs on the MX480 Craft Interface” on page 30.

Each DPC also has LEDs located on the faceplate. For more information about LEDs on
the DPC faceplate, see the “LEDs” section for each DPC in the MX Series 3D Universal Edge
Routers Line Card Guide.

Related . MX480 Dense Port Concentrator (DPC) Description on page 10

D tati
ocumentation | Maintaining MX480 DPCs on page 123

. Replacing an MX480 DPC on page 182
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MX480 Modular Port Concentrator (MPC) Overview

« MX480 Modular Port Concentrator (MPC) Description on page 13
« MX480 Modular Port Concentrator (MPC) LEDs on page 15

MX480 Modular Port Concentrator (MPC) Description

Modular Port Concentrators (MPCs) provide packet forwarding services that deliver up
to 120 Gbps of full-duplex traffic per MPC. The MPCs are inserted into a slot in a router.
Modular Interface Cards (MICs) provide the physical interfaces and install into the MPCs.
You can install up to two MICs of different media types on the same MPC as long as the
MPC supports those MICs.

A specialized fixed configuration MPC provides higher port density over MICs and combines
packet forwarding and Ethernet interfaces onto a single line card. The fixed configuration
MPC is inserted into a slot in a router and contains no slots for MICs.

MICs receive incoming packets from the network and transmit outgoing packets to the
network. During this process, each MIC performs framing and high-speed signaling for
its media type. Before transmitting outgoing data packets through the MIC interfaces,
the MPCs encapsulate the packets received. Each MPC is equipped with up to four Junos
Trio chipsets, which perform control functions tailored to the MPC’s media type. The
MPCs interface with the power supplies and Switch Control Boards (SCBs). You must
install redundant SCBs to support full line-rate.

The MX480 router supports up to six MPCs. You must install a high-capacity fan tray to
use an MPC. For power requirements, see “Calculating Power Requirements for MX480
Routers” on page 269.

The router has six dedicated line card slots for DPCs, MPCs, or FPCs that are numbered
0 through 5 bottom to top. An MPC can be installed in any slot on the router that supports
MPCs. You can install any combination of line card types in the router.

When a slot is not occupied by an MPC or other line card, you must insert a blank DPC
panel to fill the empty slot and ensure proper cooling of the system.

MPCs are hot-removable and hot-insertable. When you install an MPC in an operating
router, the Routing Engine downloads the MPC software, the MPC runs its diagnostics,
and the Packet Forwarding Engines housed on the MPC are enabled. Forwarding on other
MPCs continues uninterrupted during this process.

Figure 8 on page 14 shows a typical MPC supported on the MX480 router. For more
information about MPCs, see the MX Series 3D Universal Edge Routers Line Card Guide.

Copyright © 2011, Juniper Networks, Inc. 13
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Figure 7: Typical MPC Supported on the MX Series Router
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MPC Components

Each MPC consists of the following components:

« MPC card carrier, which includes two MIC slots (excludes the fixed configuration MPC).
. Fabric interfaces.

. Two Gigabit Ethernet interfaces that allow control information, route information, and
statistics to be sent between the Routing Engine and the CPU on the MPCs.

. Two interfaces from the SCBs that enable the MPCs to be powered on and controlled.

14 Copyright © 2011, Juniper Networks, Inc.
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« Physical MPC connectors.

« Up to four Junos Trio chipsets, which perform control functions tailored to the MPC'’s
media type.

. Midplane connectors and power circuitry.

« Processor subsystem, which includes a 1.5-GHz CPU, system controller, and 1 GB of
SDRAM.

« Online button which takes the MPC online or offline when pressed.

« OK/Fail LED on the MPC faceplate. For more information about LEDs on the MPC
faceplate, see the MX Series 3D Universal Edge Routers Line Card Guide.

Two LEDs, located on the craft interface above the MPC, display the status of the line
cards and are labeled OK and FAIL.

Related . MPCs Supported by MX240, MX480, and MX960 Routers
Documentation « MX480 Modular Port Concentrator (MPC) LEDs on page 15
« MX480 Field-Replaceable Units (FRUs) on page 153

« Replacing an MX480 MPC on page 195

MX480 Modular Port Concentrator (MPC) LEDs

Two LEDs, located on the craft interface above the MPC, display the status of the line
cards and are labeled OK and FAIL. For more information about the line card LEDs on the
craft interface, see “DPC and MPC LEDs on the MX480 Craft Interface” on page 30.

Each MPC also has LEDs located on the faceplate. For more information about LEDs on
the MPC faceplate, see the “LEDs” section for each MPC in the MX Series 3D Universal
Edge Routers Line Card Guide.

Related . MX480 Modular Port Concentrator (MPC) Description on page 13
Documentation « Maintaining MX480 MPCs on page 127
. Troubleshooting the MX480 MPCs on page 148

« Replacing an MX480 MPC on page 195

MX480 Modular Interface Card (MIC) Overview

« MX480 Modular Interface Card (MIC) Description on page 15
« MX480 Modular Interface Card (MIC) LEDs on page 16

MX480 Modular Interface Card (MIC) Description

Modular Interface Cards (MICs) install into Modular Port Concentrators (MPCs) and
provide the physical connections to various network media types. MICs allow different
physical interfaces to be supported on a single line card. You can install MICs of different
media types on the MPC as long as the MPC supports those MICs.

Copyright © 2011, Juniper Networks, Inc. 15
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MICs receive incoming packets from the network and transmit outgoing packets to the
network. During this process, each MIC performs framing and high-speed signaling for
its media type. Before transmitting outgoing data packets through the MIC interfaces,
the MPCs encapsulate the packets received.

MICs are hot-removable and hot-insertable. You can install up to two MICs in the slots
in each MPC.

Related . MICs Supported by MX Series Routers
Documentation /480 Modular Interface Card (MIC) LEDs on page 16
« Maintaining MX480 MICs on page 129
« Troubleshooting the MX480 MICs on page 150

« Replacing an MX480 MIC on page 200

MX480 Modular Interface Card (MIC) LEDs

Each MIC has LEDs located on the faceplate. For more information about LEDs on the
MIC faceplate, see the “LEDs” section for each MIC in the MX Series 3D Universal Edge
Routers Line Card Guide.

Related . MICs Supported by MX Series Routers
Documentation « MX480 Modular Interface Card (MIC) Description on page 15
« Maintaining MX480 MICs on page 129
« Troubleshooting the MX480 MICs on page 150

« Replacing an MX480 MIC on page 200

MX480 Flexible PIC Concentrator (FPC) Overview

« MX480 Flexible PIC Concentrator (FPC) Description on page 16
« MX480 Flexible PIC Concentrator (FPC) LEDs on page 18
« FPCs Supported by the MX480 Router on page 19

MX480 Flexible PIC Concentrator (FPC) Description

A Flexible PIC Concentrator (FPC) occupies two DPC slots on an MX Series router. The
router has six dedicated DPC slots that are numbered 0 through 5, bottom to top. Up to
three FPCs can be installed horizontally on the front of the router (see Figure 9 on

page 17). The interface corresponds to the lowest numbered DPC slot for which the FPC
is installed.
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Figure 9: FPC Installed in the MX480 Router Chassis
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Figure 10 on page 17 shows the typical FPCs supported on the MX480 router.

Figure 10: Typical FPCs Supported on the MX480 Router
MX-FPC2 FPC3

If a slot is not occupied by a DPC, an FPC, or an SCB, a blank panel must be installed to
shield the empty slot and to allow cooling air to circulate properly through the router.

Each FPC supports up to two PICs. On an FPC2, one Packet Forwarding Engine receives
incoming packets from the PICs installed on the FPC and forwards them through the
switch planes to the appropriate destination port. On an FPC3, two Packet Forwarding
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Engines receive incoming packets from the PICs installed on the FPC and forwards them
through the switch planes to the appropriate destination port. The FPCs interface with
the power supplies and SCBs.

FPCs are hot-removable and hot-insertable, as described in “MX480 Component
Redundancy” on page 4. When you install an FPC into a functioning router, the Routing
Engine downloads the FPC software, the FPC runs its diagnostics, and the PICs, housed
on the FPC, are enabled. Forwarding continues uninterrupted during this process. When
you remove or install an FPC, packet forwarding between other DPCs or FPCs is not
affected.

FPC Components

Each FPC consists of the following components:

« FPC card carrier, which includes two PIC slots

« Up to two Packet Forwarding Engines, each consisting of one I-chip for Layer 3
processing and one Layer 2 network processor

. Midplane connectors and power circuitry

« Processor subsystem (PMB), which includes a 1.2-GHz CPU, system controller, 1 GB of
SDRAM, and two Gigabit Ethernet interfaces

« Two LEDs, located on the craft interface above the FPC, that display the status of the
FPC and are labeled OK and FAIL

« FPC online/offline button, located on the craft interface above the FPC

Related . MX480 Flexible PIC Concentrator (FPC) LEDs on page 18
Documentation -\, itaining MX480 FPCs on page 125
« MX480 FPC Terminology on page 135
« Troubleshooting the MX480 FPCs on page 146

« Replacing an MX480 FPC on page 186

MX480 Flexible PIC Concentrator (FPC) LEDs

Two LEDs, located on the craft interface above the FPC, that display the status of the
FPC and are labeled OK and FAIL. For more information about the FPC LEDs located on
the craft interface, see “FPC LEDs on the MX480 Craft Interface” on page 31.

Related . MX480 Flexible PIC Concentrator (FPC) Description on page 16
Documentation /- intaining MX480 FPCs on page 125
« MX480 FPC Terminology on page 135
« Troubleshooting the MX480 FPCs on page 146

. Replacing an MX480 FPC on page 186
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FPCs Supported by the MX480 Router

An FPC occupies two slots when installed in an MX Series router. The MX480 router
supports up to three FPCs. Table 3 on page 19 lists FPCs supported by MX Series routers.

Table 3: FPCs Supported by MX480 Routers

Maximum Maximum

Number of PICs | Throughput perFPC | First Junos OS
FPC Type FPC Name FPC Model Number Supported (Full-duplex) Release
3 FPC3 MX-FPC3 2 20 Gbps 9.4
2 FPC2 MX-FPC2 2 10 Gbps 9.5

Related . MX480 Flexible PIC Concentrator (FPC) LEDs on page 18
Documentation /i taining MX480 FPCs on page 125
« MX480 FPC Terminology on page 135
« Troubleshooting the MX480 FPCs on page 146

« Replacing an MX480 FPC on page 186

MX480 PIC Overview

« MX480 PIC Description on page 19
« MX480 PIC LEDs on page 20

MX480 PIC Description

PICs provide the physical connection to various network media types, receiving incoming
packets from the network and transmitting outgoing packets to the network. During this
process, each PIC performs framing and line-speed signaling for its media type. Before
transmitting outgoing data packets, the PICs encapsulate the packets received from the
FPCs. Each PIC is equipped with an ASIC that performs control functions specific to the
media type of that PIC.

PICs are hot-removable and hot-insertable. Up to two PICs can be installed in the slots
in each FPC. Up to three FPCs can be installed in an MX480 router. PICs used in a Type
2 FPC have captive screws at their upper and lower corners. PICs used in a Type 3 FPC
have an upper ejector handle and a lower captive screw.

Related . PICs Supported by MX240, MX480, and MX960 Routers

Documentation « Replacing an MX480 PIC on page 191
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MX480 PIC LEDs

Each PIC has LEDs located on the faceplate. For more information about LEDs on the
PIC faceplate, see the “LEDs” section for each PIC in the MX Series 3D Universal Edge
Routers Line Card Guide.

Related . PICs Supported by MX240, MX480, and MX960 Routers
Documentation « MX480 PIC Description on page 19
« Replacing an MX480 PIC on page 191

« Maintaining MX480 PICs on page 126

MX480 Host Subsystem Overview

« MX480 Host Subsystem Description on page 20
« MX480 Host Subsystem LEDs on page 20

MX480 Host Subsystem Description

The host subsystem provides the routing and system management functions of the
router. You can install one or two host subsystems on the router. Each host subsystem
functions as a unit; the Routing Engine must be installed directly into the Switch Control
Board.

e NOTE: We recommend that you install two host subsystems for redundant
protection. If you install only one host subsystem, we recommend that you
install it in slot O.

Each host subsystem has three LEDs that display its status. The host subsystem LEDs
are located on the upper left of the craft interface.

Related . MX480 Host Subsystem LEDs on page 20

Documentation « Maintaining the MX480 Host Subsystem on page 120

« Taking an MX480 Host Subsystem Offline on page 164

MX480 Host Subsystem LEDs

Each host subsystem has three LEDs that display its status. The host subsystem LEDs
are located on the upper left of the craft interface. For more information, see “Host
Subsystem LEDs on the MX480 Craft Interface” on page 30.

Related . MX480 Host Subsystem Description on page 20

Documentation
v : « Maintaining the MX480 Host Subsystem on page 120

. Taking an MX480 Host Subsystem Offline on page 164
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MX480 Switch Control Board (SCB) Overview

« MX480 Switch Control Board (SCB) Description on page 21
« MX480 Switch Control Board (SCB) LEDs on page 22

MX480 Switch Control Board (SCB) Description
The Switch Control Board (SCB) provides the following functions:
- Powers on and powers off DPCs, FPCs, and MPCs

« Controls clocking, system resets, and booting

« Monitors and controls system functions, including fan speed, board power status, PDM
status and control, and the craft interface

« Provides interconnections to all the DPCs, FPCs, and MPCs within the chassis through
the switch fabrics integrated into the SCB

The Routing Engine installs directly into a slot on the SCB (see Figure 11 on page 21).

Figure 11: SCB
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SCB Slots

You can install one or two. The SCBs install horizontally into the front of the chassis in
the slots labeled 0 and 1. If any slots are empty, you must install a blank panel.
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SCB Redundancy

If two SCBs are installed, one SCB functions as the master SCB and the other as its
backup. If the master fails or is removed, the backup restarts and becomes the master.

SCB Components

Each SCB consists of the following components:

« Chassis management Ethernet switch

. 12C bus logic, used for low-level communication with each component
. Component redundancy circuitry

. Control Board/Routing Engine mastership mechanism

. Gigabit Ethernet switch that is connected to the embedded CPU complex on all
components

« Switch fabric—Provides the switching functions for the DPCs, FPCs, and MPCs

« Control FPGA—Provides the Peripheral Component Interconnect (PCl) interface to
the Routing Engine

« 1000Base-T Ethernet controller—Provides a 1-Gbps Ethernet link between the Routing
Engines

« Ethernet switch—Provides 1-Gbps link speeds between the Routing Engine and the
DPCs, FPCs, and MPCs

« Circuits for chassis management and control
- Power circuits for the Routing Engine and SCB

« LEDs—Provide status

Related . MX480 Host Subsystem Description on page 20
D tati
ocumentation « MX480 Routing Engine Description on page 23

« MX480 Switch Control Board (SCB) LEDs on page 22

MX480 Switch Control Board (SCB) LEDs

Thre