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About This Guide

Use this guide to install hardware and perform initial software configuration, routine maintenance, and
troubleshooting for the EX9204 switch. After completing the installation and basic configuration
procedures covered in this guide, refer to the Junos OS documentation for information about further

software configuration.

EX9204 Switch Quick Start


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/topic-collections/hardware/ex-series/ex9200/quick-start-ex9204.pdf

CHAPTER

Fast Track: Initial Installation

IN THIS CHAPTER

Fast Track to Rack Installation and Power | 2
Claim, Onboard, and Configure EX9204 | 12




Fast Track to Rack Installation and Power

SUMMARY IN THIS SECTION

This procedure guides you through the simplest Install the EX9204 Switch in a Rack | 2
steps for the most common installation to get your
EX9204 switch in a rack and connect it to power.
Have more complex installation needs? See
Installing and Connecting an EX9204 Switch.

Connect to Power | 7

Install the EX9204 Switch in a Rack

IN THIS SECTION

Mounting an EX9200 Switch on a Rack or Cabinet Using a Mechanical Lift | 2
Mounting an EX9204 Switch on a Rack or Cabinet Without Using a Mechanical Lift | 5

Before beginning installation of the EX9204 switch in a rack or cabinet, follow instructions in Unpacking
the EX9200 Switch.

You can mount the switch in a rack or cabinet using a mechanical lift or without using a mechanical lift.

Mounting an EX9200 Switch on a Rack or Cabinet Using a Mechanical Lift

Before you install the switch:
e Prepare the site for installation as described in Site Preparation Checlist for an EX9204 Switch.

e Ensure the site has adequate clearance for both airflow and hardware maintenance as described in
Clearance Requirements for Airflow and Hardware Maintenance for an EX9204 Switch.

e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.

e Unpack the switch as described in Unpacking the EX9200 Switch.


https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-unpacking-mounting.html#id-installing-and-connecting-an-ex9204-switch
https://www.juniper.net/documentation/us/en/hardware/ex9214/topics/topic-map/ex9214-unpacking-mounting-switch.html#id-unpacking-the-ex9200-switch
https://www.juniper.net/documentation/us/en/hardware/ex9214/topics/topic-map/ex9214-unpacking-mounting-switch.html#id-unpacking-the-ex9200-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/concept/ex9204-site-preparation-checklist.html
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-site-guidelines-requirements.html#id-clearance-requirements-for-airflow-and-hardware-maintenance-for-an-ex9204-switch
https://www.juniper.net/documentation/us/en/hardware/jrr200/topics/concept/safety/prevent-esd-damage.html
https://www.juniper.net/documentation/us/en/hardware/jrr200/topics/concept/safety/prevent-esd-damage.html
https://www.juniper.net/documentation/us/en/hardware/ex9214/topics/topic-map/ex9214-unpacking-mounting-switch.html#id-unpacking-the-ex9200-switch

In a four-post rack or open-frame rack, install the mounting shelf. See Installing a Mounting Shelf in a
Rack or Cabinet for an EX9204 Switch.

Review chassis lifting guidelines described in Chassis Lifting Guidelines for EX2200 Switches.

Ensure that you have the following parts and tools available to install the switch:

A mechanical lift

7/16-in. (11-mm) nut driver

Phillips (+) screwdrivers, number 1 and 2

ESD grounding wrist strap

Because of the size and weight of the switch, we strongly recommend using a mechanical lift to install
the switch.

A CAUTION: Do not install line cards in the chassis until after you mount the chassis
securely on a rack or cabinet.

A CAUTION: Before front-mounting the switch on a rack or cabinet, have a qualified
technician verify that the rack or cabinet is strong enough to support the weight of the
switch and is adequately supported at the installation site.

A CAUTION: If you are installing more than one switch in a rack or cabinet, install the first
switch at the bottom of the rack.

To install the switch using a mechanical lift:

1.

Attach the ESD grounding strap to your bare wrist and connect the strap to the ESD point on the
chassis.

Ensure that the rack or cabinet is placed in its permanent location and is secured to the building.
Ensure that the installation site allows adequate clearance for both airflow and maintenance.

Load the switch onto the lift, making sure it rests securely on the lift platform.

Using the lift, position the switch in front of the rack or cabinet, centering it in front of the
mounting shelf installed in the rack.

Lift the chassis approximately 0.75 in. (1.9 cm) above the surface of the mounting shelf and position
it as close as possible to the shelf.


https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-unpacking-mounting.html#id-installing-a-mounting-shelf-in-a-rack-or-cabinet-for-an-ex9204-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-unpacking-mounting.html#id-installing-a-mounting-shelf-in-a-rack-or-cabinet-for-an-ex9204-switch
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/safety/chassis-ex9200-lifting-guidelines.html

10.

11.

Carefully slide the switch onto the mounting shelf so that the bottom of the chassis and the
mounting shelf overlap by approximately two inches.

Slide the switch onto the mounting shelf until the mounting brackets contact the rack rails. The
shelf ensures that the holes in the mounting brackets of the chassis align with the holes in the rack
rails.

Move the lift away from the rack.

Install a mounting screw into each of the open front-mounting holes aligned with the rack, starting
from the bottom.

Visually inspect the alignment of the switch. If the switch is installed properly in the rack, all the
mounting screws on one side of the rack are aligned with the mounting screws on the opposite side
and the switch is level.

The following Figure 1 on page 5 shows installing an EX9208 switch in an open-frame rack. The
procedure is the same for all EX9200 switches.



Figure 1: Installing the Switch in an Open-Frame Rack
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Mounting an EX9204 Switch on a Rack or Cabinet Without Using a Mechanical Lift

Before you install the switch:
e Prepare the site for installation as described in Site Preparation Checklist for an EX2204 Switch.

e Ensure the site has adequate clearance for both airflow and hardware maintenance as described in
Clearance Requirements for Airflow and Hardware Maintenance for an EX9204 Switch.

e Unpack the switch as described in Unpacking the EX9200 Switch.

A CAUTION: If you are installing more than one switch in a rack, install the lowest one
first. Installing a switch in an upper position in a rack or cabinet requires a lift


https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/concept/ex9204-site-preparation-checklist.html
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-site-guidelines-requirements.html#id-clearance-requirements-for-airflow-and-hardware-maintenance-for-an-ex9204-switch
https://www.juniper.net/documentation/us/en/hardware/ex9214/topics/topic-map/ex9214-unpacking-mounting-switch.html#id-unpacking-the-ex9200-switch

A CAUTION: Before front mounting the switch in a rack, have a qualified technician verify
that the rack is strong enough to support the weight of the switch and is adequately
supported at the installation site.

@ NOTE: Lifting the chassis and mounting it in a rack requires two people. The empty
chassis weighs approximately 52 |b (23.6 kg).

To mount an EX9204 Switch on a rack or cabinet without using a mechanical lift.

1.

Remove all components except the midplane from the chassis. See:
e Removing an SF Module from an EX2200 Switch.

e Removing an AC Power Supply from an EX9204 Switch.

e Removing a DC Power Supply from an EX2204 Switch.

e Removing a Fan Tray from an EX9200 Switch.

Ensure that the rack is in its permanent location and is secured to the building. Ensure that the
installation site allows adequate clearance for both airflow and maintenance.

Position the switch in front of the rack or cabinet, centering it in front of the mounting shelf. Use a
pallet jack if one is available.

With one person on each side, hold onto the bottom of the chassis and carefully lift it onto the
mounting shelf.

A WARNING: To prevent injury, keep your back straight and lift with your legs, not your
back. Avoid twisting your body as you lift. Balance the load evenly, and be sure that
your footing is solid.

Slide the switch onto the mounting shelf until the mounting brackets contact the rack rails. The shelf
ensures that the holes in the mounting brackets of the chassis align with the holes in the rack rails.

Install a mounting screw into each of the open mounting holes aligned with the rack, starting from
the bottom.

Visually inspect the alignment of the switch. If the switch is installed properly in the rack, all the
mounting screws on one side of the rack must be aligned with the mounting screws on the opposite
side and the switch must be level. See the following Figure 2 on page 7.


https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9200-host-subsystem-maintain.html#id-removing-an-sf-module-from-an-ex9200-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-maintaining-power-supply.html#id-removing-an-ac-power-supply-from-an-ex9204-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-maintaining-power-supply.html#id-removing-a-dc-power-supply-from-an-ex9204-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9200-cooling-maintain.html#id-removing-a-fan-tray-from-an-ex9200-switch

Figure 2: Installing the Switch in an Open-Frame Rack
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8. After you install the mounting screws and securely bolt the chassis to the rack, reinstall the

components in the chassis. See:

e Installing an SF Module in an EX9200 Switch.
o Installing a Fan Tray in an EX9200 Switch.
e Installing an AC Power Supply in an EX9204 Switch.

e Installing a DC Power Supply in an EX9204 Siwtch.

I Connect to Power

IN THIS SECTION

®  Ground the EX9204 Switch | 7
®  Connect the EX9204 Switch to Power | 8

Ground the EX9204 Switch

To connect earth ground to an EX9204 series switch:


https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9200-host-subsystem-maintain.html#id-installing-an-sf-module-in-an-ex9200-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9200-cooling-maintain.html#id-installing-a-fan-tray-in-an-ex9200-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-maintaining-power-supply.html#id-installing-an-ac-power-supply-in-an-ex9204-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-maintaining-power-supply.html#id-installing-a-dc-power-supply-in-an-ex9204-switch

1. Verify that a licensed electrician has attached the cable lug to the grounding cable.

2. Connect one end of the grounding cable to a proper earth ground, such as the rack in which the
switch is mounted.

3. Attach an ESD grounding strap to your bare wrist, and connect the strap to the ESD grounding point
on the switch.

4. Place the grounding lug attached to the grounding cable over the protective earthing terminal, see
Figure 3 on page 8

Figure 3: Connecting a Grounding Cable to an EX Series Switch
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5. Secure the grounding lug to the protective earthing terminal with the washers and screws.

6. Dress the grounding cable and ensure that it does not touch or block access to other switch
components and that it does not drape where people could trip over it.

Connect the EX9204 Switch to Power
Depending on the requirements as appropriate for your site, connect AC or DC power to the EX9204
switch. The following section instructs you how to connect the switch to an AC power source. Read

Connecting DC Power to an EX9204 Switch to read on how to connect DC power to the EX9204
switch.

Connecting AC Power to an EX9204 Switch

Before you begin to connect power to the switch:


https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-connecting-to-power.html#id-connecting-dc-power-to-an-ex9204-switch

e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.

e Ensure that you have connected the device chassis to earth ground.

A CAUTION: For installations that require a separate grounding conductor to the chassis,
have a licensed electrician complete this connection before you connect the switch to
power. For instructions on connecting earth ground, see Connect Earth Ground to an
EX Series Switch.

¢ Install power supplies in the switch. See Installing an AC Power Supply in an EX9204 Switch.

Ensure that you have the following parts and tools available to connect power to the switch:

e ESD grounding strap

e Power cords appropriate for your geographical location (not provided). See AC Power Cord
Specifications for an EX9204 Switch.

@ NOTE: Power cords are not provided with shipment; they must be purchased separately.

Power cords are not provided with shipment; they must be purchased separately.

EX9204 switches can be configured with up to four AC power supplies.

A CAUTION: Do not mix AC and DC power supplies in the same chassis.
@ NOTE: Each power supply must be connected to a dedicated AC power source outlet.

A WARNING: Ensure that the power cords do not block access to switch components or
drape where people can trip on them.

To connect AC power to an EX9204 switch:

1. Attach the ESD grounding strap to your bare wrist, and connect the strap to the ESD point on the
chassis.

2. Ensure that the power supply is fully inserted and latched securely in the chassis.

3. If needed, move the AC input switch next to the appliance inlet on the power supply faceplate, to the
Off (O) position.


https://www.juniper.net/documentation/us/en/hardware/jrr200/topics/concept/safety/prevent-esd-damage.html
https://www.juniper.net/documentation/us/en/hardware/jrr200/topics/concept/safety/prevent-esd-damage.html
https://www.juniper.net/documentation/us/en/hardware/ex2300/topics/topic-map/connecting-ex2300-power.html#id-connecting-earth-ground-to-an-ex-series-switch
https://www.juniper.net/documentation/us/en/hardware/ex2300/topics/topic-map/connecting-ex2300-power.html#id-connecting-earth-ground-to-an-ex-series-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-maintaining-power-supply.html#id-installing-an-ac-power-supply-in-an-ex9204-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-power-system.html#id-ac-power-cord-specifications-for-an-ex9204-switch
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-power-system.html#id-ac-power-cord-specifications-for-an-ex9204-switch
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4. Insert the coupler end of the power cord into the AC appliance inlet on the AC power supply
faceplate.

5. If the AC power source outlet has a power switch, set it to the Off (O) position.
6. Insert the power cord plug into an AC power source outlet.
7. If the AC power source outlet has a power switch, set it to the On (|) position.

8. Move the AC input switch next to the appliance inlet on the power supply to the On (|) position and
observe the status LEDs on the power supply faceplate. If the power supply is correctly installed and
functioning normally, the AC OK and DC OK LEDs glow steady green, and the PS FAIL LED is not lit.

9. Repeat steps 2 through 9 for the remaining power supplies.

Figure 4: Connecting the Power Supply Cord to an EX9204 Switch

Protective earthing
{on chassis)

Powering on the Switch

Before you power on the switch, ensure that:

e You have installed all required switch components.



e You have installed the required number of power supplies to support redundant operation for the
switch configuration.

e You understand how to protect the switch from electrostatic discharge (ESD) damage. See
Prevention of Electrostatic Discharge Damage.

Ensure that you have the following parts and tools available:
o An ESD wrist strap
¢ An external management device such as a PC

e A cable to connect the external management device to the CONSOLE port or the Ethernet
management <...> port on the primary Routing Engine module (RE module).

e For connecting a management device to the console port, see Connecting an EX2200 Switch to a
Management Console or an Auxiliary Device. For connecting a management device to the Ethernet
management port, see Connecting an EX9200 Switch to a Network for Out-of-Band Management.

To power on the switch:

1. Wrap and fasten one end of the ESD wrist strap around your bare wrist, and connect the other end
of the strap to the ESD point on the switch.

2. Connect the external management device to the Ethernet management (<...>) port on the primary RE
module.

3. Turn on the power to the external management device.

4. Ensure that the power supplies are fully inserted in the chassis and that each of their handles is flush
against the faceplate.

5. Ensure that the source power cord is inserted securely into the appliance inlet for each AC power
supply.

6. Switch on the dedicated customer site circuit breakers for the power supplies. Follow the ESD and
safety instructions for your site.

7. Flip the AC input switch on the power supply to the On (|) position. Observe the power supply
faceplate LEDs. If the power supply is installed correctly and functioning normally, the AC OK and
DC OK LEDs glow steady green. The PS FAIL LED does not glow.

8. Repeat Step 7 for the remaining power supplies installed in the switch.

If any of the status LEDs indicates that the power supply is not functioning normally, repeat the
installation and cabling procedures. See Connecting AC Power to an EX9204 Switch.

9. On the external management device, monitor the startup process to ensure that the system boots
properly.


https://www.juniper.net/documentation/us/en/hardware/jrr200/topics/concept/safety/prevent-esd-damage.html
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/connecting-ex9200-management-devices.html#id-connecting-an-ex9200-switch-to-a-management-console-or-an-auxiliary-device
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/connecting-ex9200-management-devices.html#id-connecting-an-ex9200-switch-to-a-management-console-or-an-auxiliary-device
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/connecting-ex9200-management-devices.html#id-connecting-an-ex9200-switch-to-a-network-for-out-of-band-management
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9204-connecting-to-power.html#id-connecting-ac-power-to-an-ex9204-switch

@ NOTE: After you power on a power supply, wait for at least 60 seconds before you turn
it off. After you power off a power supply, wait for at least 60 seconds before you turn it
back on.

If the system is completely powered off when you switch on a power supply, the RE
module boots as the power supply completes its startup sequence. If the Routing Engine
finishes booting and you need to power off the system again, first issue the CLI request

system halt command.

After you power on a power supply, it can take up to 60 seconds for status indicators
such as power supply LEDs and the show chassis operational mode CLI command display
to indicate that the power supply is functioning normally. Ignore any error indicators that
might appear during the first 60 seconds.

Claim, Onboard, and Configure EX9204

SUMMARY

This topic provides you the pointers to onboard and configure EX9204 switches using Mist, or
configure EX9204 switches using Junos CLI.

EX9204 switch is a cloud-ready switch, and you can manage this switch using Mist Al cloud portal. If
you have a Mist Wired Assurance license, you can follow a few simple steps to get an EX9204 up and
running in the Juniper Mist Al cloud portal. See Table 1 on page 12 for more information.

You can use Juniper Routing Director (formerly Juniper Paragon Automation) to onboard, manage, and
monitor EX9200 switch. See the Juniper Routing Director Documentation page for more information.

Table 1: Onboard and Configure EX9204 Using Mist

If you want to Then

Claim and Onboard to Mist See Cloud-Ready EX and QFX Switches with Mist


https://manage.mist.com
https://www.juniper.net/documentation/product/us/en/routing-director/
https://www.juniper.net/documentation/us/en/quick-start/hardware/cloud-ready-switches/topics/topic-map/step-1-begin.html

Table 1: Onboard and Configure EX9204 Using Mist (Continued)

If you want to Then
Configure Wired Assurance See Juniper Mist Wired Configuration Guide
See all documentation available for Wired Assurance Visit Wired Assurance Documentation

If you do not have a Mist Wired Assurance license, you can configure EX9204 using Junos CLI. See Table
2 on page 13 for more information.

Table 2: Configure EX9204 Using Junos CLI

If you want to Then
Customize basic configuration See Configure Junos OS on the EX9204
Explore the software features supported on EX9204 See Feature Explorer

Configure Junos features on EX9204 See User Guides


https://www.juniper.net/documentation/us/en/software/mist/mist-wired/index.html
https://www.juniper.net/documentation/product/us/en/mist-wired-assurance/
https://www.juniper.net/documentation/us/en/hardware/ex9204/topics/topic-map/ex9200-configure-junos-os.html
https://apps.juniper.net/feature-explorer/
https://www.juniper.net/documentation/product/us/en/ex4400/#cat=user_guides
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Juniper Networks EX9204 Ethernet Switches provide high performance, scalable connectivity, and
carrier-class reliability for high-density environments such as campus-aggregation and data-center
networks. The EX9204 switch has a throughput of up to 1.6 terabits per second (Tbps) or up to
240 gigabits per second (Gbps) per slot full duplex.

You can manage EX9204 switches by using the same interfaces that you use for managing other devices
running the Juniper Networks Junos operating system (Junos OS)—the CLI, the Network and Security
Manager (NSM), and Junos Space.



In addition to the device CLI, the EX9200 switch can be managed and monitored by using Juniper
Routing Director (formerly Juniper Paragon Automation).

Benefits of the EX9204 Switch

Simplified network architecture—EX9204 switches deliver a simple, secure, virtualized network
environment that increases business agility. They are ideal for simplifying campus, data center, and
combined campus and data center network environments by collapsing network layers. In a multichassis
link aggregation (MC-LAG) configuration in the campus, you can use EX9204 switches to eliminate
Spanning Tree Protocol (STP); they collapse the core and aggregation layers, thereby simplifying the
network architecture and network operations. In a data center, you can use EX9204 switches to collapse
core and aggregation layers. In combined campus and data center environments, EX9204 switches
consolidate network layers to simplify the network architecture and operations.

Support for MACsec—EX9200-40F-M and EX9200-40XS line cards and EX2200-20F-MIC for EX9200-
MPC line card supports IEEE 802.1AE MACsec with AES-256 bit encryption, ensuring link-layer data
confidentiality, data integrity, and data origin authentication.

Software

Juniper Networks EX Series Ethernet Switches run Junos OS, which provides Layer 2 and Layer 3
switching, routing, and security services.

Front and Rear Views of an EX9204 Switch

The EX9204 switch is five rack units (5 U) in size. Nine EX9204 switches can fit in a standard 48 U rack.
Each EX9204 switch is designed to optimize rack space and cabling. See Figure 5 on page 17, Figure 6
on page 17, Figure 7 on page 18, and Figure 8 on page 19.



Figure 5: Front View of an EX9204 Switch
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Figure 6: Rear View of an EX9204 Switch with AC Power Supplies (Low-Line Configuration)
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Figure 7: Rear View of an EX9204 Switch with AC Power Supplies (High-Line Configuration)
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Figure 8: Rear View of an EX9204 Switch with DC Power Supplies
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Host Subsystem

Switching and routing functionality, system management, and system control functions of an EX9204
switch are performed by the host subsystem. The host subsystem consists of a Routing Engine
functioning together with a Switch Fabric.

An EX9204 is a 4-slot chassis that provides two dedicated slots—labeled 1 and 2—for line cards, one
dedicated slot—labeled O—for a host subsystem, and one multifunction slot—labeled 1|0—for either a
line card or a host subsystem.

You can install either one or two host subsystems in an EX2204 switch. A base-configuration EX9204
switch has one host subsystem. A redundant-configuration EX9204 switch has a second host
subsystem. For more information, see "EX9204 Switch Configurations" on page 22.

Line Cards

Line cards are field-replaceable units (FRUs) that you can install in the line card slots and in the
multifunctional slot on the front of the switch chassis. All line cards are hot-removable and hot-
insertable.

19



You can install up to three line cards in an EX9204 switch. Each EX9204 switch has two dedicated line
card slots—labeled 1 and 2—and a multifunction slot—labeled 1|0—that you can use for either a line card

or a host subsystem.

The line cards in EX9204 switches combine a Packet Forwarding Engine and Ethernet interfaces in a
single assembly. Table 3 on page 20 lists the line cards available for EX9204 switches.

Table 3: Line Cards Available for EX9204 Switches

Model

EX9200-2C-8XS

EX9200-4QS

EX9200-6QS

EX9200-MPC

EX9200-12QS

EX9200-15C

Description

A line card with two 100-Gigabit
Ethernet ports and eight 10-
Gigabit Ethernet ports

A line card with four 40-Gigabit
Ethernet ports

A line card with six 40-Gigabit
Ethernet ports and 24 10-Gigabit
Ethernet ports

A modular line card that accepts
any of the following MICs:

e EX9200-10XS-MIC
e EX9200-20F-MIC

e EX9200-40T-MIC

A line card with six 40-Gigabit
Ethernet rate-selectable ports,
each of which can house
transceivers

line card with 15 rate-selectable
ports. All ports can operate at 10-
Gbps, 25-Gbps, 40-Gbps, or 100-
Gbps speeds

Additional Information

"EX9200-2C-8XS Line Card" on page 92

"EX9200-4QS Line Card" on page 94

"EX9200-6QS Line Card" on page 96

"EX9200-MPC Line Card" on page 98

"EX9200-12QS Line Card" on page 102

"EX9200-15C Line Card" on page 105



Table 3: Line Cards Available for EX9204 Switches (Continued)

Model Description Additional Information

EX9200-32XS A line card with 32 10-Gigabit "EX9200-32XS Line Card" on page 109
Ethernet ports

EX9200-40T A line card with 40 "EX9200-40T Line Card" on page 110
10/100/1000BASE-T ports that
support RJ-45 connectors

EX9200-40F A line card with 40 1-Gigabit "EX9200-40F Line Card" on page 112
Ethernet ports

EX9200-40F-M A line card with 40 1-Gigabit "EX9200-40F-M Line Card" on page 114
Ethernet ports with Media Access
Control Security (MACsec)
capability

EX9200-40XS A line card with 40 10-Gigabit "EX9200-40XS Line Card" on page 116
Ethernet ports with Media Access
Control Security (MACsec)
capability, each of which can house
10-gigabit small form-factor
pluggable plus (SFP+) transceivers

Cooling System

The cooling system in an EX9204 switch is a field-replaceable unit (FRU). It consists of a hot-removable
and hot-insertable fan tray. The fan tray contains three fans. The fan tray installs vertically on the right
back of the chassis and provides side-to-side chassis cooling. See "EX2204 Cooling System" on page
50.

Power Supplies

Power supplies for the EX9204 switch are fully redundant, load-sharing, and hot-removable and hot-
insertable FRUs. Each EX9204 switch chassis can hold up to four AC or up to two DC power supplies.

Table 4 on page 22 shows the details of the power supplies available for EX9204 switches.



Table 4: Power Supplies Supported on EX9204 Switches

Power Supply Input Voltage Output Power

2520 W AC Low-voltage line (100-120 VAC) 1027 W
High-voltage line (200-240 VAC) 1590 W

2400 W DC -40 VDC through -70 VDC 2400 W to 2600 W

A base-configuration EX9204 switch ships with two low-line (100-120 VAC) AC power supplies or one
high-line (200-240 VAC) AC power supply. An AC-powered, redundant-configuration EX9204 switch
ships with four low-line (100-120 VAC) or two high-line (200-240 VAC) AC power supplies. See "AC
Power Supply in an EX9204 Switch" on page 53.

A DC-powered, redundant-configuration EX9204 switch ships with two DC power supplies. See "DC
Power Supply in an EX9204 Switch" on page 61.

A CAUTION: Do not mix AC and DC power supplies in the same chassis.

EX9204 Switch Configurations

Table 5 on page 23 lists the three hardware configurations for an EX9204 switch—one base
configuration (AC) and two redundant configurations (AC and DC)—and the components included in
each configuration.



Table 5: EX9204 Switch Hardware Configurations

Switch Configuration

EX9204-BASE3C-AC

EX9204-RED3C-AC

(redundant configuration with
2520 W AC power supplies)

Configuration Components

Chassis with craft interface and midplane
One EX9200-SF3 module

One EX9200-RE2 module

One fan tray

Two 2520 W AC power supplies (low-line AC)
One 2520 W AC power supply (high-line AC)
Blank panels for empty power supply slots

Blank panels for line card slots

Chassis with craft interface and midplane

Two EX9200-SF3 modules

Two EX9200-RE2 modules

One fan tray

Four 2520 W AC power supplies (low-line AC)
Two 2520 W AC power supplies (high-line AC)

Blank panels for line card slots

First Junos OS
Release

20.3R1

20.3R1



Table 5: EX9204 Switch Hardware Configurations (Continued)

Switch Configuration

EX9204-RED3C-DC

(redundant configuration with
2520 W DC power supplies)

EX9204-BASE3B-AC

EX9204-AC-BND2

(comprises EX9204-BASE3B-AC
and line card EX9200-32XS,
shipped separately as two items)

Configuration Components

Chassis with craft interface and midplane
Two EX9200-SF3 modules

Two EX9200-RE2 modules

One fan tray

Two 2520 W DC power supplies

Blank panels for line card slots

Chassis with craft interface and midplane
One EX9200-SF2 module

One EX9200-RE2 module

One fan tray

Two 2520 W AC power supplies

Blank panels for empty power supply slots

Blank panels for line card slots

Chassis with craft interface and midplane
One EX9200-SF2 module

One EX9200-RE2 module

One fan tray

Two 2520 W AC power supplies

Blank panels for line card slots

Blank panels for empty power supply slots

First Junos OS
Release

20.3R1

17.1R1

17.1R1



Table 5: EX9204 Switch Hardware Configurations (Continued)

Switch Configuration

EX9204-RED3B-AC

(redundant configuration with
2520 W AC power supplies)

EX9204-RED3B-DC

(redundant configuration with
2520 W DC power supplies)

EX9204-BASE3A-AC

Configuration Components

Chassis with craft interface and midplane
Two EX9200-SF2 modules

Two EX9200-RE2 modules

One fan tray

Four 2520 W AC power supplies

Blank panels for line card slots

Chassis with craft interface and midplane
Two EX9200-SF2 modules

Two EX9200-RE2 modules

One fan tray

Four 2520 W DC power supplies

Blank panels for line card slots

Chassis with craft interface and midplane
One EX9200-SF2 module

One EX9200-RE module

One fan tray

Two 2520 W AC power supplies

Blank panels for empty power supply slots

Blank panels for line card slots

First Junos OS
Release

17.1R1

17.1R1

141



Table 5: EX9204 Switch Hardware Configurations (Continued)

Switch Configuration

EX9204-REDUND3A-AC

EX9204-AC-BND1

(comprises of EX9204-BASES3 and
line card EX9200-32XS, shipped
separtely as two items)

Configuration Components

Chassis with craft interface and midplane
Two EX9200-SF2 modules

Two EX9200-RE modules

One fan tray

Two 2520 W AC power supplies

Blank panels for empty power supply slots

Blank panels for line card slots

Chassis with craft interface and midplane
One EX9200-SF2 module

One EX9200-RE module

One fan tray

Two 2520 W AC power supplies

Blank panels for empty power supply slots

Blank panels for line card slots

First Junos OS
Release

141

141



Table 5: EX9204 Switch Hardware Configurations (Continued)

Switch Configuration

EX9204-REDUND3A-DC

EX9204-BASE-AC

(base configuration with 2520 W
AC power supplies)

Configuration Components

Chassis with craft interface and midplane
Two EX9200-SF2 modules

Two EX9200-RE modules

One fan tray

One air filter

Two 2400 W DC power supplies

Blank panels for line card slots

Blank panels for empty power supply slots

Chassis with craft interface and midplane
One EX9200-SF module

One EX9200-RE module

One fan tray

One air filter

Two 2520 W AC power supplies

One cover panel for multifunctional module
Two cover panels for line card slots

Cover panels for empty power supply slots

First Junos OS
Release

141

12.3R2



Table 5: EX9204 Switch Hardware Configurations (Continued)

Switch Configuration Configuration Components First Junos OS
Release
EX9204-REDUND-AC e Chassis with craft interface and midplane 12.3R2

(redundant configuration with
2520 W AC power supplies)

e Two EX9200-SF modules

e Two EX9200-RE modules

e One fan tray

e Oneair filter

e Four 2520 W AC power supplies

e One cover panel for multifunctional module
e Two cover panels for line card slots

e Cover panels for empty power supply slots

EX9204-REDUND-DC o Chassis with craft interface and midplane 12.3R2

(redundant configuration with
2400 W DC power supplies)

e Two EX9200-SF modules

e Two EX9200-RE modules

e One fan tray

e One air filter

e Two 2400 W DC power supplies

e Two cover panels for line card slots

e Cover panels for empty power supply slots

@ NOTE: You can install up to three line cards (in any combination) in the switch.



@ NOTE: Line cards are not part of the base or redundant configuration. You must order
them separately.

@ NOTE: Power cords and additional power supplies (AC or DC) must be purchased
separately.

EX9204 Switch Hardware and CLI Terminology Mapping

This topic describes the hardware terms used in EX9204 switch documentation and the corresponding
terms used in the Junos OS CLI. See Table 6 on page 29.

Table 6: CLI Equivalents of Terms Used in Documentation for EX9204 Switches

Hardware Description (CLI) Value (CLI) Item in Additional Information
Item (CLI) Documentation
Chassis EX9204 - Switch chassis "Chassis Physical

Specifications of an
EX9204 Switch" on

page 34
Midplane One of the - Switch midplane Midplane in an
following: EX9200 Switch
e [EX9204-BP
e [EX9204-BP3
FPM Board Front Panel Display @ - Craft interface Craft Interface in an

EX2200 Switch



Table 6: CLI Equivalents of Terms Used in Documentation for EX9204 Switches (Continued)

Hardware
Item (CLI)

PEM (n)

Routing
Engine (n)

CB(n)

Description (CLI)

One of the
following:

e PS
1.4-2.52 kW;
90-264 V ACin

e DC24kwW
Power Entry
Module

One of the
following:

e RE-S-EX9200
-1800X4

e RE-S-EX9200
-2X00x6

One of the
following:

e EX9200-SCBE
e EX9200-SF2

e EX9200-SF3

Value (CLI)

nis a value in the range

0-3. The value
corresponds to the
power supply slot
number.

nis a value in the range

0-1.

In base configuration,
only one entry appears.

In redundant
configuration, two

entries appear; one for

each Routing Engine
module (RE module)

installed in the chassis.

nis a value in the range

of 0-1.

Multiple line items
appear in the CLI if

more than one Switch

Fabric modules (SF

modules) is installed in

the chassis.

CBO and CB1 stand for

SF modules.

Item in
Documentation

AC or DC power
supply

RE module

SF module

Additional Information

e "AC Power Supply
in an EX9204
Switch" on page
53

e "DC Power Supply
in an EX9204
Switch" on page
61

"Routing Engine
Module in an EX9200
Switch" on page 69

"Switch Fabric Module
in an EX9200 Switch"
on page 76



Table 6: CLI Equivalents of Terms Used in Documentation for EX9204 Switches (Continued)

Hardware

Item (CLI)

FPC (n)

Description (CLI)

Abbreviated name
of the line card.

One of the
following:

e EX9200-2C-8X
S

e EX9200 4x40G
QSFP

e EX9200
24x10GE
+6x40GE

e EX9200-MPC
e EX9200-12QS
e EX9200-15C

e EX9200
32x10G SFP

e [EX9200 40x1G
Copper

e EX9200-40x1G
-SFP

e EX9200-40FE

e EX9200-40XS

Value (CLI)

nis a value in the range

of 0-2. The value

corresponds to the line

card slot number in

which the line card is

installed.

Item in
Documentation

Line card (The switch
does not have actual
FPCs—the line cards
are the FPC
equivalents on the
switch)

Additional Information

"EX9200-2C-8XS
Line Card" on page
92

"EX9200-4QS Line
Card" on page 94

"EX9200-6QS Line
Card" on page 96

"EX9200-MPC
Line Card" on page
98

"EX9200-12QS
Line Card" on page
102

"EX9200-15C Line
Card" on page 105

"EX9200-32XS
Line Card" on page
109

"EX9200-40T Line
Card" on page 110

"EX9200-40F Line
Card" on page 112

"EX9200-40F-M
Line Card" on page
114

"EX9200-40XS
Line Card" on page
116
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Table 6: CLI Equivalents of Terms Used in Documentation for EX9204 Switches (Continued)

Hardware
Item (CLI)

MIC (n)

Description (CLI)

Abbreviated name
of the Modular
Interface Card
(MIC).

One of the
following if
EX9200-MPC line
card is installed:

e 10X10GE SFPP

e 20X1GE SFP
MACSEC

e 40x1GE RJ45

Value (CLI)

nis a value in the range
0-1.

Item in
Documentation

Line card

NOTE: The switch
does not have
actual MICs except
in the EX9200-
MPC line card—the
line cards are the
MIC equivalents on
the switch.
EX9200-MPCiis a
modular line card
that accepts any of
the following
MICs:

e EX9200-10XS-
MIC

e EX9200-20F-
MIC

e EX9200-40T-
MIC

Additional Information

"EX9200-2C-8XS
Line Card" on page
92

"EX9200-4QS Line
Card" on page 94

"EX9200-6QS Line
Card" on page 96

"EX9200-MPC
Line Card" on page
98

"EX9200-12QS
Line Card" on page
102

"EX9200-15C Line
Card" on page 105

"EX9200-32XS
Line Card" on page
109

"EX9200-40T Line
Card" on page 110

"EX9200-40F Line
Card" on page 112

"EX9200-40F-M
Line Card" on page
114

"EX9200-40XS
Line Card" on page
116
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Table 6: CLI Equivalents of Terms Used in Documentation for EX9204 Switches (Continued)

Hardware Description (CLI) Value (CLI)

Item (CLI)

PIC (n) Abbreviated name nis a value in the range
of the Physical 0-3.
Interface Card
(PIC).

Item in
Documentation

Line card (The switch

does not have actual
PICs.)

Additional Information

"EX9200-2C-8XS
Line Card" on page
92

"EX9200-4QS Line
Card" on page 94

"EX9200-6QS Line
Card" on page 96

"EX9200-MPC
Line Card" on page
98

"EX9200-12QS
Line Card" on page
102

"EX9200-15C Line
Card" on page 105

"EX9200-32XS
Line Card" on page
109

"EX9200-40T Line
Card" on page 110

"EX9200-40F Line
Card" on page 112

"EX9200-40F-M
Line Card" on page
114

"EX9200-40XS
Line Card" on page
116



Table 6: CLI Equivalents of Terms Used in Documentation for EX9204 Switches (Continued)

Hardware
Item (CLI)

Xevr (n)

Fan tray

Description (CLI)

Abbreviated name
of the transceiver.

Enhanced Fan Tray

Value (CLI)

nis a value equivalent
to the number of the
port in which the
transceiver is installed.

Item in
Documentation

Optical transceivers

Fan tray

Chassis Physical Specifications of an EX9204 Switch

Additional Information

"Pluggable
Transceivers
Supported on EX9200
Switches" on page 145

"EX9204 Cooling
System" on page 50

The EX9204 switch chassis is a rigid sheet-metal structure that houses the other switch components.
Table 7 on page 34 summarizes the physical specifications of the EX9204 switch chassis.

Table 7: Physical Specifications of the EX9204 Switch Chassis

Description

Chassis

Routing Engine
module

Weight

Chassis with

Height

8.7in.(22.1 cm)

midplane, craft
interface (front-panel
display), fan tray, and
air filter: 52.0 Ib
(23.6 kg)

Maximum
configuration:
128.0Ib (58.1 kg)

2.41b (1.09 kg)

1.25in.(3.2 cm)

Width

17.5in.(44.5 cm)

11in.(27.9 cm)

Depth

24.5in. (62.2 cm)
(from front to chassis
rear)

7.75in.(19.7 cm)



Table 7: Physical Specifications of the EX9204 Switch Chassis (Continued)

Description

Switch Fabric
module

EX9200-SF3
Switch Fabric
module

Fan Tray

Air filter

AC power supply

DC power supply

EX9200-2C-8XS
line card

EX9200-4QS line
card

EX9200-6QS line
card

EX9200-MPC
line card

EX9200-10XS-
MIC

EX9200-20F-
MIC

Weight

9.6 Ib (4.4 kg) (with

Routing Engine
installed)

13.6 Ib (6.2 kg)

4.21b (1.9 kg)

1.01b (0.5 kg)

6.6 1b (2.99 kg)

6.2 1b (2.81 kg)

19.4 b (8.8 kg)

16.81b (7.6 kg)

211b (9.25 kg)

15.96 Ib (7.3 kg)

1.54 b (0.7 kg)

1.2 1b (0.54 kg)

Height

1.25in.(3.2 cm)

1.2 in. (3.05 cm)

6.5in.(16.5 cm)

5.0in.(12.7 cm)

1.75in. (4.4 cm)

1.75in. (4.4 cm)

1.25in.(3.2 cm)

1.25in.(3.2 cm)

1.25in.(3.2 cm)

1.25in.(3.2 cm)

1.25in.(3.2 cm)

1.25in.(3.2 cm)

Width

17 in. (43.2 cm)

15.7 in. (39.87 cm)

1.76 in. (4.5 cm)

0.31in. (0.8 cm)

14.5 in. (36.8 cm)

14.5 in. (36.8 cm)

17 in. (43.2 cm)

17 in. (43.2 cm)

17 in. (43.2 cm)

17 in. (43.2 cm)

6.67 in.(16.9 cm)

6.67 in. (16.9 cm)

Depth

22 in. (55.9 cm)

21.2iin.(53.85 cm)

23.3in.(59.2 cm)

22.23in.(56.5 cm)

4in.(10.2 cm)

4in.(10.2 cm)

22 in. (55.9 cm)

22 in.(55.9 cm)

22in.(55.9 cm)

22 in. (55.9 cm)

7.86in. (20 cm)

7.86in. (20 cm)



Table 7: Physical Specifications of the EX9204 Switch Chassis (Continued)

Description

EX9200-40T-
MIC

EX9200-12QS
line card

EX9200-15C line
card

EX9200-32XS
line card

EX9200-40T line
card

EX9200-40F line
card

EX9200-40F-M
line card

EX9200-40XS
line card

Weight

1.91b (0.9 kg)

15.7 1b (7.12 kg)

20.4 1b (9.25 kg)

19.21b (8.7 kg)

14.0 Ib (6.6 kg)

14.8 b (6.7 kg)

14.8 1b (6.7 kg)

171b (7.7 kg)

Height

1.25in.(3.2 cm)

1.25in.(3.2 cm)

1.2 in. (3.05 cm)

1.25in.(3.2 cm)

1.25in.(3.2 cm)

1.25in.(3.2 cm)

1.25in.(3.2 cm)

1.25in.(3.2 cm)

Width

13.36in.(33.9 cm)

17 in. (43.2 cm)

15.7 in. (39.87 cm)

17 in. (43.2 cm)

17 in. (43.2 cm)

17 in. (43.2 cm)

17 in. (43.2 cm)

17 in. (43.2 cm)

Depth

22in.(55.9 cm)

22in.(55.9 cm)

21.2in.(53.85 cm)

22in.(55.9 cm)

22in.(55.9 cm)

22 in. (55.9 cm)

22in.(55.9 cm)

22in.(55.9 cm)

You can mount an EX9204 switch on a standard 19-in. four-post rack or a standard 800-mm enclosed
cabinet. You can mount up to eight EX9204 switches in a standard (48 rack unit (U)) rack.

Field-Replaceable Units in an EX9200 Switch

Field-replaceable units (FRUs) are switch components that you can replace at your site. The EX9200

switch uses the following types of FRUs:

e Hot-insertable and hot-removable—You can remove and replace these components without powering

off the switch or disrupting the switching function.



e Hot-pluggable—You can remove and replace these components without powering off the switch, but
the switching function is interrupted until you replace the component.

Table 8 on page 37 lists the FRUs for the EX9200 switch and their types.

Table 8: FRUs in an EX9200 Switch

FRU Type

Power supplies Hot-insertable and hot-removable.
Fan tray and air filter Hot-insertable and hot-removable.
Routing Engine module (RE module) Redundant configuration:

e Primary RE module is hot-pluggable.
e Backup RE module is hot-insertable and hot-removable.
Base configuration:

e You must disable the switch before removing any RE
module. See "Taking the Host Subsystem Offline in an
EX9200 Switch" on page 230.

See "EX9204 Switch Configurations" on page 22, EX9208
Switch Configurations, and EX9214 Switch Configurations.

Switch Fabric module (SF module) Redundant configuration:
e Primary SF module is hot-pluggable.
e Backup SF module is hot-insertable and hot-removable.
Base configuration:

e You must disable the switch before removing any SF
module. See "Taking the Host Subsystem Offline in an
EX9200 Switch" on page 230.

See "EX9204 Switch Configurations" on page 22, EX9208
Switch Configurations, and EX9214 Switch Configurations.
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Table 8: FRUs in an EX9200 Switch (Continued)

FRU Type

Line cards Hot-insertable and hot-removable. We recommend that you
take the line cards offline before removing them. See
"Removing a Line Card from an EX9200 Switch" on page 269.

SFP, SFP+, QSFP+, and CFP transceivers Hot-insertable and hot-removable.

See "Pluggable Transceivers Supported on
EX9200 Switches" on page 145 for the Junos
OS release in which the transceivers were
introduced.

@ NOTE: Line cards are not part of the base or redundant configuration. You must order
them separately.

@ NOTE: If you have a Juniper J-Care service contract, register any addition, change, or
upgrade of hardware components at https:/www.juniper.net/customers/support/tools/
updateinstallbase/ . Failure to do so can result in significant delays if you need
replacement parts. This note does not apply if you replace existing components with the
same type of component.

EX9204 Chassis

IN THIS SECTION

Understanding EX9204 Switch Component and Functionality Redundancy | 39
Craft Interface in an EX9200 Switch | 40
Midplane in an EX9200 Switch | 47
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Understanding EX9204 Switch Component and Functionality
Redundancy

The Juniper Networks EX9204 Ethernet Switches are available as fully redundant system. A redundant
EX9204 switch configuration is designed so that no single point of failure can cause the entire switch to
fail. See "EX9204 Switch Configurations" on page 22.

The following hardware components provide redundancy to an EX9204 switch:

Host Subsystem —The host subsystem consists of a Routing Engine functioning together with a
Switch Fabric. The host subsystem performs switching and routing functionality, system
management, and system control functions of the switch. The switch can have one or two host
subsystems. If two host subsystems are installed, one functions as the primary and the other
functions as the backup. If the primary host subsystem (or either of its components) fails, the backup
can take over as the primary. To operate, each host subsystem requires a Routing Engine module (RE
module) installed directly into in a Switch Fabric module (SF module).

If the Routing Engines are configured for graceful switchover, the backup Routing Engine
automatically synchronizes its configuration and state with the primary Routing Engine. Any update
to the primary Routing Engine state is replicated on the backup Routing Engine. If the backup
Routing Engine assumes primary role, packet forwarding continues through the switch without
interruption. See "Host Subsystem in an EX9200 Switch" on page 68.

Power supplies—In the low-line (100 V) AC power configuration, the switch contains two 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 switch. When two 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 switch is operational.

In the high-line (200 V) AC power configuration, the switch contains one or two AC power supplies
located horizontally at the rear of the chassis in slots PEMO and PEM2 (left to right). Each AC power
supply provides power to all components in the switch. Each AC power supply provides power to all
components in the switch. When two power supplies are present, they share power almost equally
within a fully populated system. If one power supply fails or is removed, the remaining power supply
assumes the entire electrical load without interruption. One power supply can provide the maximum
configuration with full power for as long as the switch is operational.

See "AC Power Supply in an EX9204 Switch" on page 53.

In the DC configuration, the switch comes with two DC power supply preinstalled. one power supply
is required to supply power to a fully configured switch and the second power supply provides full
power redundancy. If one power supply fails or is removed, the second power supply instantly



assume the entire electrical load without interruption. One power supply provides the maximum
configuration with full power for as long as the switch is operational. See "DC Power Supply in an
EX9204 Switch" on page 61.

e Cooling system—The cooling system in EX9204 switches consists of fan tray and air filter. The fan
tray contains three fans. Under normal operating conditions, the fans in the fan tray run at less than
full speed. If one of the fans fails, the host subsystem increases the speed of the remaining fans to
provide sufficient cooling for the switch indefinitely. See "EX9204 Cooling System" on page 50.

Craft Interface in an EX9200 Switch

IN THIS SECTION

Host Subsystem LEDs | 42

Fan LEDs | 43

Power Supply (PEM) LEDs | 44

Switch Fabric LEDs and Control Buttons | 44
Line Card LEDs and Control Buttons | 45
Alarm LEDs and Alarm Cutoff Button | 45

Alarm Relay Contacts | 46

The craft interface enables you to view status and troubleshooting information at a glance and to
perform many system control functions. The craft interface is located on the front panel of the switch. It
contains LEDs and on and off buttons for switch components, the alarm relay contacts, and an alarm
cutoff button.

Figure 9 on page 41 shows the craft interface in an EX9204 switch. Figure 10 on page 41 shows the
craft interface in an EX9208 switch. Figure 11 on page 42 shows the craft interface in an EX9214
switch.



Figure 9: Craft Interface in an EX9204 Switch
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2— Fan LEDs 6— Alarm cutoff/lamp test button
3— Power supply LEDs 7— Alarm relay contacts
4— Minor alarm LED 8— LEDs and control buttons for Switch Fabric
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@ NOTE: You can install a line card or an SF module in the multifunctional slot labeled 1|0
in EX9204 switches. The corresponding LED displays information depending on the
hardware installed in that slot.
Figure 10: Craft Interface in an EX9208 Switch
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Figure 11: Craft Interface in an EX9214 Switch
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1- Power supply LEDs 6— Alarm cutoff/lamp test button

2— Fan LEDs 7— Alarm relay contacts

3— Host subsystem LEDs 8- Line card LEDs and control buttons

4— Minor alarm LED 9— Switch Fabric/line card LED and control
button

5- Major alarm LED 10— Switch Fabric LEDs and control buttons

@ NOTE: You can install a line card or a Switch Fabric module (SF module) in slot nine—
labeled 2 | 6. The corresponding LED displays information depending on the hardware
installed in that slot.

@ NOTE: At least one Switch Fabric module (SF module) with a Routing Engine module (RE
module) must be installed in the switch for the craft interface to obtain power.

The craft interface has the following components:

Host Subsystem LEDs

Each host subsystem (RE module with SF module) has three LEDs, located on the upper left of the craft
interface, to indicate its status. The LEDs grouped with labels REO and RE1 show the status of the host
subsystems installed in the switch. Table 9 on page 42 describes the functions of these LEDs.

Table 9: Host Subsystem LEDs on the Craft Interface

Label Status Description

MASTER Green Host subsystem is functioning as the primary.



Table 9: Host Subsystem LEDs on the Craft Interface (Continued)

Label Status
Unlit
ONLINE Green
Unlit
OFFLINE Red
Unlit
Fan LEDs

Description

Host subsystem is either functioning as the backup or
not installed.

Host subsystem is online and is functioning normally.

Host subsystem is either offline or not installed.

Host subsystem is installed but Routing Engine is
offline.

Host subsystem is not installed.

The fan LEDs are located on the top left of the craft interface. Table 10 on page 43 describes the

functions of the fan LEDs.

Table 10: Fan LEDs on the Craft Interface

Label Status

OK Green
Unlit

FAIL Red
Unlit

Description

Fan is functioning normally.

Fan is not installed.

Fan has failed.

Fan is not installed or functioning normally.



Power Supply (PEM) LEDs

Each power supply has two LEDs on the craft interface that indicate its status. The LEDs—labeled O
through 3—are located on the craft interface next to the PEM label. Table 11 on page 44 describes the
functions of the power supply LEDs on the craft interface.

Table 11: Power Supply LEDs on the Craft Interface

Label Status Description
OK Green Power supply is functioning normally.
Off Power supply in not installed.
FAIL Red Power supply has failed.
Off Power supply is not installed or functioning normally.

Switch Fabric LEDs and Control Buttons

Each Switch Fabric module has two LEDs on the craft interface that indicates its status. The LEDs—OK
and FAIL—are associated with control buttons and are located along the bottom of the craft interface.
You can turn the SF modules on or off by pressing these buttons on the craft interface.

Table 12 on page 44 describes the status of the SF module LEDs.

Table 12: Switch Fabric Module LEDs on the Craft Interface

Label Status Description
OK Green On steadily—The SF module is functioning
normally.

Blinking—The SF module is coming online or
going offline.

Unlit The SF module is not online.



Table 12: Switch Fabric Module LEDs on the Craft Interface (Continued)

FAIL Red The SF module has failed.

Unlit The SF module is not installed or is not
functioning normally.

Line Card LEDs and Control Buttons
Each line card has two LEDs—OK and FAIL—on the craft interface that indicates its status. The line card
LEDs are associated with control buttons and are located along the bottom of the craft interface. You

can turn a line card online or offline by using its control button on the craft interface. Table 13 on page
45 describes the function of the line card LEDs.

Table 13: Line Card LEDs on the Craft Interface

Label Status Description

OK Green On steadily—Line card is functioning normally.

Blinking—Line card is coming online or going

offline.
Unlit Line card is not online.
FAIL Red Line card has failed.
Unlit Line card is not installed or functioning normally.

Alarm LEDs and Alarm Cutoff Button

Two large alarm LEDs are located at the upper right of the craft interface. The circular LED called major
alarm LED glows to indicate a critical condition that can result in a system shutdown. The triangular LED
called minor alarm LED glows to indicate a less severe condition (warning) that requires monitoring or
maintenance. Both LEDs can be lit simultaneously.

A condition that causes an LED to be lit also activates the corresponding alarm relay contact on the craft
interface.



The alarm cutoff/lamp test (ACO/LT) button, located next to the alarm LEDs, is a control button for
alarms. You can press the ACO/LT button to deactivate major and minor alarms. Deactivating an alarm
turns off both LEDs and deactivates the device attached to the corresponding alarm relay contact on the

craft interface.

Table 14 on page 46 describes the alarm LEDs and the alarm cutoff/lamp test button.

Table 14: Alarm LEDs and Alarm Cutoff/Lamp Test Button

Alarm LEDs and Button Status

Red

Major alarm LED

ey Yellow
I ]

Minor alarm LED

P -

&

Alarm cutoff/lamp test button

Alarm Relay Contacts

Description

Indicates a critical condition that can cause the switch to stop
functioning. Possible causes include component removal,
failure, or overheating.

Indicates a serious but nonfatal error condition, such as
warning for a maintenance or a significant increase in
component temperature.

Deactivates major and minor alarms. Causes all LEDs on the
craft interface to light (for testing) when pressed and held.

The craft interface has two alarm relay contacts for connecting the switch to external alarm devices.
Whenever a system condition triggers either the critical (major alarm) or warning (minor alarm) alarm on
the craft interface, the alarm relay contacts are also activated. The alarm relay contacts are located on

the upper right of the craft interface.

Figure 12 on page 47 shows the alarm relay contacts in EX9200 switches.



Figure 12: Alarm Relay Contacts in EX9200 Switches
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Midplane in an EX9200 Switch

The midplane is located on the rear of the chassis and forms the rear of the card cage. The Switch Fabric
modules (SF modules) and line cards are installed 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:

e Provides a data path—Data packets are transferred across the midplane between the line cards
through the Switch Fabric on the host subsystem.

e Distributes power—The power supplies connect to the midplane, which distributes power to all the
switch components.

e Provides a signal path—The midplane provides the signal path to the line cards, Switch Fabric, and
other system components for monitoring and control of the system.

Figure 13 on page 48 shows the midplane in an EX9204 switch. Figure 14 on page 48 shows the
midplane in an EX9208 switch. Figure 15 on page 49 shows the midplane in an EX9214 switch.



Figure 13: Midplane in an EX9204 Switch
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Figure 14: Midplane in an EX9208 Switch
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Figure 15: Midplane in an EX9214 Switch
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EX9204 Cooling System

IN THIS SECTION

Fan Tray | 50
Airflow Direction in the EX9204 Switch Chassis | 52

The cooling system in an EX9204 switch consists of a fan tray and an air filter. The cooling system
components work together to keep all switch components within the acceptable temperature range.

Fan Tray

The fan tray is a hot-insertable and hot-removable field-replaceable unit (FRU) and contains three fans.
The fan tray and air filter install vertically in the rear of the switch. See Figure 16 on page 51 and
Figure 17 on page 51.



Figure 16: Fan Tray for an EX9204 Switch
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I Airflow Direction in the EX9204 Switch Chassis

The air intake to cool the chassis is located on the side of the chassis next to the air filter. Air is pulled
through the chassis toward the fan tray, where it is exhausted out through the side of the chassis. The

air intake to cool the power supplies is located in the front of the chassis above the craft interface. See
Figure 18 on page 52.

Figure 18: Airflow Through the EX9204 Switch Chassis
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The host subsystem monitors the temperature of switch components. Under normal operating
conditions, the fans in the fan tray run at less than full speed. If a fan fails or the ambient temperature
rises above a threshold, the speed of the remaining fans is automatically adjusted to keep the
temperature within the acceptable range. If the ambient maximum temperature specification is
exceeded and the system cannot be adequately cooled, the Routing Engine shuts down the system by
disabling output power from each power supply.

You cannot replace a single fan. If one or more fans fail, you must replace the entire fan tray.

RELATED DOCUMENTATION

Clearance Requirements for Airflow and Hardware Maintenance for an EX9204 Switch | 138



EX9204 Power System

IN THIS SECTION

AC Power Supply in an EX9204 Switch | 53

AC Power Supply Specifications for EX9204 Switches | 56
AC Power Supply LEDs in an EX9204 Switch | 57

AC Power Cord Specifications for an EX9204 Switch | 58
DC Power Supply in an EX9204 Switch | 61

DC Power Supply Specifications for EX9204 Switches | 64
DC Power Supply LEDs in an EX9204 Switch | 65

Power Requirements for EX9200 Switch Components | 66

AC Power Supply in an EX9204 Switch

IN THIS SECTION

AC Power Supply Description | 54

AC Power Supply Configurations | 55

An EX9204 switch is configurable with one, two, or four AC power supplies. The power supplies
connect to the midplane, which distributes the different output voltages produced by the power
supplies to the switch components, depending on their voltage requirements. Each power supply is
cooled by its own internal cooling system.

A CAUTION: EX9204 switches use either AC or DC power supplies. Do not mix AC and
DC power supplies in a switch. The first type of power supply detected by the switch
when initially powered on determines the type of power supply allowed by the switch.
All installed power supplies of the other type are disabled by the switch. If you install a



power supply of the other type while the switch is operating, the switch disables the
power supply and generates an alarm.

This topic describes the AC power supplies in EX9204 switches:

AC Power Supply Description

The AC power supplies in EX9204 switches are fully redundant, load-sharing, and hot-insertable and
hot-removable field-replaceable units (FRUs).

You can install up to four AC power supplies in an EX9204 switch. Power supplies are installed in the
rear of the chassis in slots PEMO through PEMS3 (left to right).

A WARNING: The switch is installed in a restricted-access location. It has a separate
protective earthing terminal (sized for UNC 1/4-20 ground lugs) provided on the chassis
in addition to the grounding pin of the power supply cord. This separate protective
earthing terminal must be permanently connected to earth.

A CAUTION: Before you begin installing the switch, ensure that a licensed electrician has
attached an appropriate grounding lug to the grounding cable that you supply. Using a
grounding cable with an incorrectly attached lug can damage the switch.

Each AC power supply weighs approximately 6.6 Ib (2.99 kg) and consists of one AC appliance inlet, an
AC input switch, a fan, and LEDs to monitor the status of the power supply. See Figure 19 on page 54.

Figure 19: AC Power Supply for an EX9204 Switch
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Each power supply has its own fan and is cooled by its own internal cooling system.

EX9204 switches support 2520 W AC power supply. The AC power supply supports the low-line (100-
120 VAC) and the high-line(200-240 VAC) AC power configurations.



Each AC power supply has a single AC appliance inlet located on the power supply that requires a
dedicated AC power feed. We recommend that you use a customer site circuit breaker rated for 16.0 A
@ 100 VAC or 16.0 A @ 200 VAC circuit breaker minimum for each AC power supply, or as required by
local code. Doing so enables you to operate the switch in any configuration without upgrading the
power infrastructure.

AC Power Supply Configurations

The EX9204 switch supports either the low-line (100-120 V) AC power configuration or the high-line
(200-240 V) AC power configuration.

e In the low-line (100-120 V) AC power configuration, the EX9204 switch contains either two AC
power supplies in base AC configuration, located horizontally at the rear of the chassis in slots PEMO
and PEM1 (left to right); or four AC power supplies in the redundant AC configuration, located in
slots PEMO through PEMS (left to right). Each AC power supply provides power to all components in
the switch.

The low-line configuration requires minimum two power supplies to provide the maximum
configuration with full power for as long as the switch is operational. When only two power supplies
are present, they share power almost equally within a fully populated system and removing one of
the power supply will disturb switch functions. Four AC power supplies provide full power
redundancy; if one power supply fails or is removed, the remaining power supplies assume the entire
electrical load without interruption.

e In the high-line (200-240 V) AC power configuration, the EX9204 switch contains either one power
supply in the base AC configuration, located horizontally in the slot PEMO; or two power supplies in
the redundant AC configuration, located in slots PEMO and PEM2 (left to right). In a high-line AC
power configuration, each AC power supply provides power to all components in the switch.

In high-line configuration, one power supply provide the maximum configuration with full power for
as long as the switch is operational. Two power supplies provide full power redundancy; if one power
supply fails or is removed, the remaining power supply assume the entire electrical load without
interruption. The high-line configuration requires one power supply, with the second providing
redundancy. See "AC Power Supply Specifications for EX9204 Switches" on page 56.

Ensure that you install sufficient number of power supplies to provide the power necessary for the line
cards you install in the switch. See Power Requirements for EX9200 Switch Components to know the
power required by each component in the switch and "AC Power Supply Specifications for EX9204
Switches" on page 56 for the power supply specifications including the output power provided by the
power supplies.

Table 15 on page 56 shows an example for power requirement calculation. To install three
EX9200-32XS line cards in the switch, the power required is 2300 W, calculated as shown in the table:



Table 15: Example—Power Required to Install Three EX9200-32XS Line Cards in an EX9204 Switch

Component Power Required
Base system 410 W

1 SF module 150 W

1 RE module 90 W

3 EX9200-32XS line cards 1650 W

Total 2300 W

The output power provided by each low-voltage line power supply is 1167 W and the output power
provided by each high-voltage line power supply is 2050 W.

Starting in Junos OS Release 18.4R1, on EX9204 switches, the enhanced AC PEM in the high-line power
configuration supplies a power output of 2400 W. On Junos OS versions prior to 18.4R1, the PEM
provided 2050 W of power output.

Therefore, to provide sufficient power to support three EX9200-32XS line cards, you must install at least
two low-voltage line or high-voltage line power supplies in the switch.

SEE ALSO

AC Power Supply LEDs in an EX9204 Switch | 57
Installing an AC Power Supply in an EX9204 Switch | 222
Removing an AC Power Supply from an EX9204 Switch | 221

AC Power Supply Specifications for EX9204 Switches

Table 16 on page 57 lists the power supply specifications for an AC power supply used in EX9204
switches.



Table 16: AC Power Supply Specifications for an EX9204 Switch

Item Specifications

AC input voltage Operating range:
e Low-voltage line: 100-120 VAC

e High-voltage line: 200-240 VAC

AC input line frequency 50-60 Hz

AC input current rating

Low-voltage line: 16 A

High-voltage line: 15.1 A

AC output power

Low-voltage line: 1167 W

High-voltage line: 2050 W

Table 17 on page 57 lists the AC power system specification for an EX9200 switch.

Table 17: AC Power System Specifications

Item Low-Line High-Line
Redundancy 2+2 1+1
Output power (maximum) per power supply 1167 W 2050 W
Output power (maximum) per system 2334 W 2050 W

AC Power Supply LEDs in an EX9204 Switch

An AC power supply has three LEDs on its faceplate. These LEDs display information about the status of
the AC power supply. The power supply status is also reflected in two LEDs on the craft interface. In
addition, a power supply failure triggers the major alarm LED on the craft interface.



Table 18 on page 58 describes the LEDs on an AC power supply in an EX9204 switch.

Table 18: AC Power Supply LEDs on EX9204 Switches

LED Color
AC OK Green
Yellow
Off
DC OK Green
Off
PS FAIL Red
Off

Description

AC power input is within range. Power supply is
functioning normally.

AC power input is below the range.

Indicates one of the following:

e Power supply is disconnected from AC
power feed.

e No AC power input.

DC power output generated by the power
supply is within the normal operating ranges.

DC power output generated by the power
supply is not within the normal operating
ranges.

Power supply is not functioning normally and its
output voltage is out of regulation limits. Check
AC OK and DC OK LEDs for more information.

Power supply is functioning normally.

AC Power Cord Specifications for an EX9204 Switch

Each AC power supply has a single AC appliance inlet located on the power supply that requires a
dedicated AC power feed. Most sites distribute power through a main conduit that leads to frame-
mounted power distribution panels, one of which can be located at the top of the rack that houses the

switch. An AC power cord connects each power supply to the power distribution panel.



You can order detachable AC power cords, each approximately 8 ft (2.44 m) long that supply AC power
to the switch. The C19 appliance coupler end of the cord inserts into the AC appliance inlet coupler,
type C20 (right angle) as described by International Electrotechnical Commission (IEC) standard 60320.

The plug end of the power cord fits into the power source receptacle that is standard for your

geographical location.

Table 19 on page 59 provides specifications and Figure 20 on page 60 depicts the plug on the AC

power cord provided for each country or region.

Table 19: AC Power Cord Specifications for an EX9204 Switch

Country Model Number Electrical Plug Type
Specification
Australia CBL-M-PWR-RA-AU 240 VAC, 50 Hz AC SAA/3/15
China CBL-M-PWR-RA-CH 220 VAC, 50 Hz AC CH2-16P
Europe (except Denmark, Italy, = CBL-M-PWR-RA-EU 220 or 230 VAC, CEE7/7
Switzerland, and United 50 Hz AC
Kingdom)
Italy CBL-M-PWR-RA-IT 230 VAC, 50 Hz AC CEl 23-16/VII
Japan CBL-PWR-RA-JP15 125 VAC, 50 or 60 Hz | JIS 8303
AC
CBL-M-PWR-RA-JP 220 VAC, 50 or 60 Hz | NEMA L6-20P
AC
North America CBL-PWR-RA-US15 125 VAC, 60 Hz AC NEMA 5-15P
CBL-PWR-RA-TWLK-US15 125 VAC, 60 Hz AC NEMA L5-15P
CBL-M-PWR-RA-US 250 VAC, 60 Hz AC NEMA 6-20
CBL-M-PWR-RA-TWLK-US 250 VAC, 60 Hz AC NEMA L6-20P



Table 19: AC Power Cord Specifications for an EX9204 Switch (Continued))

Country Model Number Electrical Plug Type
Specification
United Kingdom CBL-M-PWR-RA-UK 240 VAC, 50 Hz AC BS89/13

Figure 20: AC Plug Types
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A WARNING: The AC power cord for the switch is intended for use with the switch only
and not for any other use.

A\  WARNING:
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Translation from Japanese: The attached power cable is only for this product. Do not use
the cable for another product.
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@ NOTE: In North America, AC power cords must not exceed 4.5 m (approximately
14.75 ft) in length, to comply with National Electrical Code (NEC) Sections 400-8 (NFPA
75, 5-2.2) and 210-52, and Canadian Electrical Code (CEC) Section 4-010(3). You can
order AC power cords that are in compliance.

A WARNING: The switch is pluggable type A equipment installed in a restricted-access
location. It has a separate protective earthing terminal (sized for UNC 1/4-20 ground
lugs) provided on the chassis in addition to the grounding pin of the power supply cord.
This separate protective earthing terminal must be permanently connected to earth.

A CAUTION: Power cords must not block access to switch components. We recommend
that you route all AC power cord cables through the power cord tray provided with the
switch.

DC Power Supply in an EX9204 Switch

IN THIS SECTION

DC Power Supply Description | 62

DC Power Supply Configurations | 63

An EX9204 switch comes with two DC power supplies. The power supplies connect to the midplane,
which distributes the different output voltages produced by the power supplies to the switch
components, depending on their voltage requirements. Each power supply is cooled by its own internal
cooling system.

A CAUTION: EX9204 switches use either AC or DC power supplies. Do not mix AC and
DC power supplies in a switch. The first type of power supply detected by the switch
when initially powered on determines the type of power supply allowed by the switch.
All installed power supplies of the other type are disabled by the switch. If you install a



power supply of the other type while the switch is operating, the switch disables the
power supply and generates an alarm.

This topic describes the DC power supplies in EX9204 switches:

DC Power Supply Description

The DC power supplies in EX9000 switches are fully redundant, load-sharing, and hot-insertable and
hot-removable field-replaceable units (FRUs).

You can install two DC power supplies in an EX9204 switch. Power supplies are installed in the rear of
the chassis in slots PEMO and PEM2 (left to right).

A DC power supply weighs approximately 6.2 Ib (2.81 kg) and consists of one DC input (-48 VDC and
return), one 70 A (-48 VDC) circuit breaker, a fan, and LEDs to monitor the status of the power supply.
See Figure 21 on page 62.

Each DC power supply has a single DC input (-48 VDC and return) that requires a dedicated circuit
breaker. We recommend that you provision 60 A or 75 A per feed, depending on the selected DIP
switch setting. If you plan to operate a maximally configured DC-powered switch with DC power
supplies, we recommend that you use a dedicated customer site circuit breaker rated for 70 A (-
48 VDC) minimum, or as required by local code.

If you plan to operate a DC-powered switch at less than the maximum configuration, we recommend
that you provision a circuit breaker according to respective National Electrical Code and customer site
internal standards to maintain proper level of protection for the current specified above or each DC
power supply rated for at least 125% of the continuous current that the system draws at -48 VDC.

Figure 21: DC Power Supply for an EX9204 Switch
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DC Power Supply Configurations

In the DC power configuration, the EX9204 switch comes with two DC power supplies located at the
rear of the chassis in slots PEMO and PEM2 (left to right). One power supply provide the maximum
configuration with full power for as long as the switch is operational. Two power supplies provide full
redundancy; if one power supply fails or is removed, the redundant power supply takes over without
interruption. . A single DC power supply provides power to all components and the second DC power
supply provides redundancy. See "DC Power Supply Specifications for EX9204 Switches" on page 64.

@ NOTE: Move the input switch to O for 60 A input and position 1 for 70 A input.

@ NOTE: Do not set the input mode switch if the power supply is installed in the chassis. If
the power supply is already installed, you must remove it before setting the input mode
switch.

Ensure that you install sufficient number of power supplies to provide the power necessary for the line
cards you install in the switch. See Power Requirements for EX9200 Switch Components to know the
power required by each component in the switch and "DC Power Supply Specifications for EX9204
Switches" on page 64 for the power supply specifications including the output power provided by the
power supplies.

Table 20 on page 63 shows an example for power requirement calculation. To install three
EX9200-32XS line cards in the switch, the power required is 2300 W, calculated as shown in the table:

Table 20: Example—Power Required to Install Three EX9200-32XS Line Cards in an EX9204 Switch

Component Power Required
Base system 410 W

1 SF module 150 W

1 RE module 90 W

3 EX9200-32XS line cards 1650 W

Total 2300 W

The output power provided by each power supply is at least 2400 W.



Therefore, one DC power supply can provide sufficient power to support three EX9200-32XS line cards.

DC Power Supply Specifications for EX9204 Switches

Table 21 on page 64 lists the DC power supply specifications for EX9204 switches.

Table 21: DC Power Supply Specifications for an EX9204 Switch

Item Specifications

DC input voltage Operating range:

e Minimum operating range: -40.5 VDC
e Nominal operating range: -48 VDC

e Operating voltage range: -40.5 VDC to -72 VDC

Maximum Input Current = 60 A (DIP=0) 70 A (DIP=1)

Maximum output power = 2400 W 2600 W

DC input current rating = 50 A @ -48 VDC normal operating 54.2 A @ -48 VDC normal operating
voltage voltage

Table 22 on page 64 lists the power system specifications for EX9200 switches.

Table 22: Power System Specifications for an EX9200 Switch

Item Specifications
Redundancy 1+1
Output power (maximum) per supply 60 A (DIP=0) 70 A (DIP=1)

2400 W 2600 W



Table 22: Power System Specifications for an EX9200 Switch (Continued)

ltem Specifications

Output power (maximum) per system 2400 W 2600 W

DC Power Supply LEDs in an EX9204 Switch

A DC power supply has three LEDs on its faceplate: POWER OK, BRKR ON, and INPUT OK LEDs. The
power supply status is also reflected in two LEDs on the craft interface. In addition, a power supply
failure triggers the major alarm LED on the craft interface.

@ NOTE: A host subsystem must be present for the POWER OK LED to be on.

Table 23 on page 65 describes the LEDs on a DC power supply in EX2204 switches.

Table 23: DC Power Supply LEDs in EX9204 Switches

LED Color Description
POWER OK Green Power supply is functioning normally.
Yellow The main output voltage is out of range.
Off Power supply is not functioning normally. Check

the INPUT OK LED for more information.

BRKR ON Green DC power input is present and the DC power
supply circuit breaker is turned on.

Off DC power supply circuit breaker is turned off.

INPUT OK Green DC input is present and is connected in correct
polarity.



Table 23: DC Power Supply LEDs in EX9204 Switches (Continued)

LED

Color Description

Yellow DC input is present, but is not in valid operating

range or connected in reverse polarity.

Off DC input to the power supply is not present.

Power Requirements for EX9200 Switch Components

Table 24 on page 66 lists the power requirements for different hardware components of EX9200

switches.

Table 24: EX9200 Switch Component Power Requirements

Component

Base system

Redundant system

EX9200-SF Switch Fabric module

EX9200-SF2 Switch Fabric module

EX9200-SF3 Switch Fabric module

Typical Power (watt)

EX9204 switch: 410 W

e EX9208 switch: 560 W

e EX9214 switch: 1290 W

e EX9204 switch: 690 W

e EX9208 switch: 800 W

o [EX9214 switch: 1530 W

150 W

155 W

245W

Reserved Power (watt)

e EX9204 switch: 410 W

e EX9208 switch: 560 W

e EX9214 switch: 1670 W

e EX9204 switch: 690 W

e EX9208 switch: 800 W

e EX9214 switch: 1910 W

150 W

155 W

270 W



Table 24: EX9200 Switch Component Power Requirements (Continued)

Component Typical Power (watt) Reserved Power (watt)
Routing Engine module (RE module) = 90 W 90 W
EX9200-2C-8XS line card 530 W 610 W
EX9200-4QS line card 408 W 520 W
EX9200-6QS line card 511 W 607 W
EX9200-MPC line card 461 W 534 W
EX9200-10XS-MIC 29.8 W 29.8 W
EX9200-20F-MIC 37W 37 W
EX9200-40T-MIC 41W 41 W
EX9200-12QS line card 465 W 545 W
EX9200-15C line card 720 W 785 W
EX9200-32XS line card 550 W 610 W
EX9200-40T line card 206 W 239 W
EX9200-40F line card 219 W 239 W
EX9200-40F-M line card 219 W 239 W

EX9200-40XS line card 465 W 545 W



EX9200 Host Subsystem
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Host Subsystem in an EX9200 Switch

Switching and routing functionality, system management, and system control functions of an EX2200
switch are performed by host subsystem. A host subsystem consists of a Routing Engine functioning
together with a Switch Fabric.

You can install either one or two host subsystems in the front panel of an EX9204 or an EX9208 switch.
A base configuration EX9204 and EX9208 switch has one host subsystem. A redundant configuration
EX9204 and EX9208 switch has a second host subsystem.

You can install either two or three host subsystems in the front panel of an EX9214 switch. A base
configuration EX9214 switch has two host subsystems. A redundant configuration EX9214 switch has a
third host subsystem.

@ NOTE: In EX9204 and EX9208 switches, 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 0. In EX9214 switches, we recommend that you
install three host subsystems for redundant protection. If you install only two host
subsystems, we recommend that you install it in slot O and 1.

Each host subsystem has LEDs in the craft interface that display its status. See Craft Interface in an
EX9200 Switch.



SEE ALSO

Taking the Host Subsystem Offline in an EX9200 Switch | 230
Maintaining the Host Subsystem in EX9200 Switches | 260

Routing Engine Module in an EX9200 Switch

The Routing Engine module (RE module) is an Intel-based platform that runs Juniper Networks Junos
operating system (Junos OS). Software processes that run on the RE module maintain the routing tables,
manage the routing protocols used on the switch, control the router interfaces and some of the chassis
components, and provide the interface for system management and user access to the switch.

In an EX9204, EX9208, or EX9214 switch, you can install one or two RE modules in the Switch Fabric
modules (SF modules) that are installed in slots on the front panel of the switch. If you install two RE
modules, one functions as the primary and the other functions as the backup. If the primary RE module
fails or is removed and the backup is configured appropriately, the backup takes over as the primary. The
backup RE module is hot-insertable and hot-removable, whereas the primary RE module is only hot-
insertable. See Figure 22 on page 71 and Figure 23 on page 72. A USB port on the RE module accepts

a USB memory card that loads the Junos OS.

@ NoTE:

e In EX9214 switches, you must install an RE module only in the SF modules installed
in slots 7 and 8 labeled 0 and 1.

¢ If you have installed only one RE module, you must power off the switch before
removing the RE module.

A base-configuration EX9204, EX9208, or EX9214 switch has only one RE module. See "EX9204 Switch
Configurations" on page 22, EX9208 Switch Configurations, and EX9214 Switch Configurations. You can
add a second RE module to the configuration for redundancy.

@ NOTE: We recommend that you install two RE modules in EX9204, EX9208, and
EX9214 switches for redundancy.

The RE module performs the following functions:

e Provides switching functionality to the switch through the switching plane
e Powers the line cards on and off

e Controls system resets and the boot sequence for the switch



e Monitors and controls the fan speed, power status for various chassis components, and craft
interface LEDs

The switch ships with the RE modules preinstalled. There are two copies of the software:

e One copy on the solid-state drive (SSD) in the RE module.

e One copy on a USB flash drive that can be inserted into the slot on the RE module faceplate.

The RE module boots from the storage media in the following order: the USB device (if present), then
the SSD, and finally the LAN.

@

NOTE: Starting with Junos OS Release 17.1R1, EX9200 switches support the EX9200-
RE2 module. The EX9200-RE2 module supports virtual machine (VM) architecture in an
EX9200 switch. Only the EX9200-SF2 module supports the EX9200-RE2 module.
Starting with Junos OS Release 17.1R1, you cannot form a Virtual Chassis using an
EX9200 switch.

CAUTION: The EX9200-RE module and the EX9200-RE2 module are not interoperable.
Do not install both the RE modules in the same switch chassis.

NOTE: Starting with Junos OS Release 16.1, you can use EX9200 switches as an
aggregation device in Junos Fusion Enterprise. Starting with Junos OS Release 17.4, you
can use EX9200 switches with EX9200-RE2 module installed in it as an aggregation
device in Junos Fusion Enterprise. See Understanding Junos Fusion Enterprise Software
and Hardware Requirements for the list of line cards that support this configuration.

Figure 22 on page 71 shows the EX9200-RE module in an EX9200 switch.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/concept/fusion-enterprise-hardware-software-support.html
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/concept/fusion-enterprise-hardware-software-support.html
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Figure 22: EX9200-RE Module in an EX9200 Switch
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Each EX9200-RE module consists of the following components:

Extractor clips—Control the locking system to securely install and remove the EX9200-RE module.
AUX port—Connects the EX9200-RE module to a modem or other auxiliary device.

CONSOLE port—Connects the EX9200-RE module to a system console through a cable with an
RJ-45 connector. See "Connecting an EX9200 Switch to a Management Console or an Auxiliary
Device" on page 195.

ETHERNET port—Connects the EX9200-RE module through an Ethernet connection to a
management LAN (or any other device that plugs into an Ethernet connection) for out-of-band
management. See "Connecting an EX9200 Switch to a Network for Out-of-Band Management" on
page 194.

USB port—Hosts a removable media interface through which you can install the Junos OS manually.
See USB Port Specifications for an EX Series Switch.

SATA SSD 1 and SATA SSD 2 slots—Host primary storage for software images, configuration files,
and microcode. Also provide secondary storage for log files and memory dump files.

RESET button—Reboots the EX2200-RE module when pressed.
ONLINE/OFFLINE button—Turns the EX9200-RE module online or offline when pressed.

Status LEDs—Indicate the status of the EX9200-RE module. Each EX9200-RE module has four LEDs
labeled MASTER, STORAGE, ONLINE, and OK/FAIL on the faceplate.

Captive screws—Secure the EX2200-RE module in place.

Figure 23 on page 72 shows the EX92200-RE2 module in an EX9200 switch.



Figure 23: EX9200-RE2 Module in an EX9200 Switch
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Each EX9200-RE2 module consists of the following components:

Extractor clips—Control the locking system to securely install and remove the EX9200-RE2 module.
AUX port—Connects the EX9200-RE2 module to a modem or other auxiliary device.

CONSOLE port—Connects the EX9200-RE2 module to a system console through a cable with an
RJ-45 connector. See "Connecting an EX9200 Switch to a Management Console or an Auxiliary
Device" on page 195.

MGMT port—Connects the EX92200-RE2 module through an Ethernet connection to a management
LAN (or any other device that plugs into an Ethernet connection) for out-of-band management. See
"Connecting an EX9200 Switch to a Network for Out-of-Band Management" on page 194.

Status LEDs—Indicate the status of the EX9200-RE2 module. Each EX9200-RE2 module has five
LEDs labeled MASTER, ONLINE, OK/FAIL, DISK1, and DISK2 on the faceplate.

ONLINE/OFFLINE button—Turns the EX9200-RE2 module online or offline when pressed.

USB1 and USB2 ports—Host a removable media interface using which you can install the Junos OS
manually. See USB Port Specifications for an EX Series Switch.

SSD 1 and SSD 2 slots—Host primary storage for software images, configuration files, and microcode.
Also provide secondary storage for log files and memory dump files.

RESET button—Reboots the EX9200-RE2 module when pressed.

Captive screws—Secure the EX9200-RE2 module in place.

For the specifications of the Routing Engine modules, see Table 25 on page 73.



Table 25: Routing Engine Module Specifications

RE Module Processor Memory Connecti Disk Media First Junos
on to oS
Packet Release
Forwardin
g Engines
EX9200-RE RE-S- 16 GB Gigabit 32- GBhard  4- GB 12.3R2
EX9200-1800X4 Ethernet disk CompactFlash
card

(4 cores, 1.73 GHz)

EX9200-RE2 RE-S- 64 GB Gigabit 50- GBSSD | No flash 17.1R1
EX9200-2X00x6 Ethernet X2 memory

(6 cores, 2 GHz)

Routing Engine Module LEDs in an EX9200 Switch

Each Routing Engine module (RE module) has LEDs on the module faceplate. Table 26 on page 73
describes the functions of these LEDs on the EX9200-RE and Table 27 on page 74 describes the
functions of these LEDs on the EX9200-RE2.

Table 26: LEDs on the EX9200-RE Routing Engine Module

LED Label Status State and Description
MASTER Blue RE module is functioning as the primary.
Unlit RE module is either functioning as the backup or not
installed.

STORAGE Green Blinking—Indicates activity on the SSD.



Table 26: LEDs on the EX9200-RE Routing Engine Module (Continued)

LED Label Status State and Description

ONLINE Green e On steadily—RE module is operating normally.

e Blinking—RE module is coming online or going offline.

OK/FAIL Red RE module has failed.

Table 27: LEDs on the EX9200-RE2 Routing Engine Module

LED Label Status State and Description
MASTER Blue RE module is functioning as the primary.
Unlit RE module is either functioning as the backup or not
installed.

ONLINE Unlit The RE is powered off



Table 27: LEDs on the EX9200-RE2 Routing Engine Module (Continued)

LED Label

OK/FAIL

DISK1

DISK2

SEE ALSO

Status

Green

Red

Green

Green

State and Description

When the RE module is powering on:

Blinking slowly (LED is lit for a period of time and is
unlit for thrice that period of time that follows, and
this pattern is repeated)—RE module is coming online.

Blinking fast (LED is lit for a period of time and is unlit
for the subsequent same period of time, and this
pattern is repeated)—Linux is booted.

On steadily (LED glows steadily)—Junos OS is booted.

When the RE module is powering off:

Blinking fast (LED is lit for a period of time and is unlit
for the subsequent same period of time, and this
pattern is repeated)—Junos OS is powering off.

Blinking slowly (LED is lit for a period of time and is
unlit for thrice that period of time that follows, and
this pattern is repeated)—Linux is powering off.

Unlit—RE module is powered off.

RE module has failed.

Blinking—Indicates activity on the SSD.

Blinking—Indicates activity on the SSD.

Installing an RE Module in an EX9200 Switch | 245

Removing an RE Module from an EX9200 Switch | 243



Switch Fabric Module in an EX9200 Switch

The Switch Fabric serves as the central nonblocking matrix through which all network data passes.

Switch Fabric modules (SF modules) are installed horizontally on the front panel of the switch chassis.
You can install either one or two SF modules in an EX9204 or EX9208 switch and two or three SF
modules in an EX9214 switch. A base-configuration EX9204 or EX9208 switch has only one SF module,
and a base-configuration EX9214 switch has two SF modules. See "EX9204 Switch Configurations" on
page 22, EX9208 Switch Configurations, or EX9214 Switch Configurations.

In EX9204 and EX9208 switches, you can add a second SF module to the configuration for host
subsystem redundancy. In EX9214 switches, you can add a third SF module to the configuration for host
subsystem redundancy. If two SF modules are installed, one SF module functions as the primary and the
other functions as the backup. If the primary SF module or its components fails or is removed, the
backup module takes the role of primary.

The Routing Engine module (RE module) installs directly into a slot on the SF module. The Switch Fabric
contains logic that determines which Routing Engine is the primary. The primary Routing Engine controls
many internal functions of the SF module.

The backup SF module is hot-insertable and hot-removable, but the primary SF module is only hot-
insertable.

The key functions of the Switch Fabric are:

e Monitor and control system functions

o Interconnection of all line cards

e Clocking, system resets, and booting control
e Routing Engine carrier

Figure 24 on page 77 shows the original SF module, EX9200-SF.
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Figure 24: SF Module EX9200-SF

Starting with Junos OS Release 14.1, a high-speed SF module, EX9200-SF2, is available. Compared to
the original SF module, EX9200-SF, the EX9200-SF2 offers increased bandwidth, providing higher-
capacity traffic support in settings that require greater interface density (slot and capacity scale).

The EX9200-SF2 supports all EX9200 line cards.

Figure 25 on page 78 shows the high-speed SF module, EX9200-SF2.



Figure 25: SF Module EX9200-SF2
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The SF modules install horizontally into the front of the chassis. If any slots are empty, you must install a
cover panel.

The SF module has the following components:

e Chassis management Ethernet switch

e [2C bus logic, used for low-level communication with each component
e Component redundancy circuitry

e Control Board/Routing Engine primary-role mechanism
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Gigabit Ethernet switch that is connected to the embedded CPU complex on all components

Control field-programmable gate array (FPGA)—Provides the Peripheral Component Interconnect
(PCI) 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 line cards

External clock interface—Allows BITS or GPS clock source input to the centralized timing circuit, or
allows centralized timing to be output to BITS or GPS

Circuits for chassis management and control
Power circuits for the Routing Engine and the Switch Fabric

SF module LEDs—Indicate system status. (See "Switch Fabric Module LEDs in an EX9200 Switch" on
page 79).

Ejector levers—Used for installing and removing the SF module

Captive screws—Secure the SF module in place

SEE ALSO

Installing an SF Module in an EX9200 Switch | 256
Removing an SF Module from an EX9200 Switch | 254
Taking the Host Subsystem Offline in an EX9200 Switch | 230

Switch Fabric Module LEDs in an EX9200 Switch

The Switch Fabric module (SF module) has three LEDs on the module faceplate. Table 28 on page 79
describes the functions of these LEDs. For information about the LEDs on the EX9200-SF3, see Table
28 on page 79.

Table 28: SF Module LEDs of an EX9200 Switch

LED Status Description

FABRIC ACTIVE Green Switch Fabric is in active mode.



Table 28: SF Module LEDs of an EX9200 Switch (Continued)

LED Status Description

Unlit Switch Fabric is offline.
FABRIC ONLY Green On steadily—Switch Fabric is operating in fabric-only

mode.

Unlit Switch Fabric is not operating in fabric-only mode.
OK/FAIL Green Switch Fabric is online.

Red Switch Fabric has failed.

Unlit Switch Fabric is offline.

The BITS, GPS, and UTI LEDs, located next to the EXT CLK port, indicate the status of the respective
clocking interface. These LEDs are not supported.

EX9200-SF3 Module in an EX9200 Switch

IN THIS SECTION

EX9200-SF3 Components and Features | 82

EX9200-SF3 LEDs | 83

EX9200-SF3 Fabric Bandwidth Performance and Redundancy | 84

EX9200-SF3 Maximum Power Consumption per Ambient Temperature and CB Slot | 85
Interoperability with Existing Hardware | 86

EX9200-SF3 Unsupported Functions and Capabilities from Legacy Switch Fabric Modules | 88

Starting in Junos OS Release 20.3R1, the EX9200-SF3 Switch Fabric module is available. The EX9200-
SF3 provides improved fabric performance and bandwidth capabilities for high-capacity line cards. In a



redundant configuration, the EX9200-SF3 provides fabric bandwidth of up to 1 Tbps per slot. In a
nonredundant configuration the EX9200-SF3 provides fabric bandwidth of up to 1 Tbps per slot (four
fabric planes) and 1.5 Tbps per slot fabric bandwidth when all six fabric planes are used (with
EX9200-15C line cards).

Figure 26 on page 81 shows the SF module, EX9200-SF3.

Figure 26: EX9200-SF3
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Name in CLI: EX9200-SF3
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EX9200-SF3 Components and Features

Component/Feature

XGE ports

GPS port

External clock interface

Centralized Stratum3E
clock module

In-system removable
Routing Engine

Hot-swappable

System upgrade
capabilities

Description

Two Ethernet ports provide 10GbE and 1GbE SFP+ interfaces. These ports also are
connected to the Ethernet control switch, which limits the traffic for the 10GbE port
and provides security to prevent unwanted access to the control plane through the
external ports.

One RJ-45 GPS external clock interface port receives GPS and PPS timing from the
GPS external interface. A red LED indicates there is no clock present or the clock is
not OK. A green LED indicates the clock interface is active and OK. If the LED is off,
the clock interface is not enabled.

The external clock interface is on the EX9200-SF3 front panel. The clock source
interface receives GPS and PPS timing from the GPS external interface.

The clock module performs clock monitoring, filtering, and holdover on the
centralized fabric card. This centralized clocking architecture also provides clock
cleanup and distribution.

The in-system Routing Engine can support any new Routing Engine that conforms to
the standard modular Routing Engine 1/0O interface and form factor.

NOTE: When a Routing Engine is not installed in the EX9200-SF3, you need to
cover the empty slot with a blank panel.

The EX9200-SF3 and associated Routing Engine assembly are hot-swappable. The
system software provides a mechanism to shut down the Routing Engine/EX92200-
SF3. The system software also provides a method to reset or reboot the Routing
Engine/EX9200-SF3. This support is provided through CLI commands and various
hardware support circuits.

NOTE: Before removing the module, you must bring the Routing Engine offline to
avoid corrupting the hard drive.

See "Upgrading to an EX9200-SF3" on page 251 for details.



(Continued)

Component/Feature

Redundancy

DMR

GRES

Hitless operation

Removable Routing
Engine module

EX9200-SF3 LEDs

Description

With three EX9200-SF3 Switch Fabric modules installed, the EX9214 provides 2 + 1
redundancy. With two EX9200-SF3s installed, the EX9204 and EX9208 provide 1 +

1 redundancy.

Supports dynamic multicast replication (DMR).

Supports graceful Routing Engine switchover (GRES).

Allows you to upgrade programmable parts and reboot with “hitless” operation if the

redundant EX9200-SF3s are inserted in the system and are operational.

You can remove the Routing Engine module FRU in the existing form factor.

Table 29 on page 83 describes the functions of the EX9200-SF3 LEDs.

Table 29: EX9200-SF3 Module LEDs

LED

OK/FAIL

FABRIC ACTIVE

Status

Green

Red

Unlit

Green

Unlit

Description

Switch Fabric is online.

Switch Fabric has failed.

Switch Fabric is offline.

Switch Fabric is in active mode.

Switch Fabric is offline.



Table 29: EX9200-SF3 Module LEDs (Continued))

LED Status Description
FABRIC ONLY Green On steadily—Switch Fabric is operating in fabric-only
mode.
Unlit Switch Fabric is not operating in fabric-only mode.
XGE Port LINK Green Port is enabled and a link is established.
Unlit Port is disabled or no link is established.
GPS EXT CLK Green A link is established.
Amber (blinking) There is activity on the clocking interface.

EX9200-SF3 Fabric Bandwidth Performance and Redundancy

EX9214 Switches:

e The EX9214 system can contain up to three EX9200-SF3s to provide a total of six switch fabric
planes for packet forwarding among the MPCs. Two fabric planes per EX9200-SF3s are required. To
achieve full fabric bandwidth performance, three EX9200-SF3s must be installed in the EX9214
chassis.

e Two chassis slots are provided in the center of the EX9214 chassis in slots 6 and 7 (also designated
as slot SFO and slot SF1) for two EX9200-SF3s, each equipped with a Routing Engine.

e To provide 2 + 1 fabric redundancy for an EX9214, a third EX9200-SF3 must be installed in slot 8
(also designated as slot SF2).

e Slot 8 in the EX9214 chassis is a dual-purpose slot, and supports either an EX2200-SF3 or a line
card. When the EX9200-SF3/Routing Engine are plugged into slot 8, the Routing Engine is powered
down and does not provide any control functionality for the board or the EX9214. The fabric-only
LED on the card faceplate will be lit when an EX9200-SF3/Routing Engine assembly is plugged into
slot 8.

e Once redundancy is configured, the primary EX9200-SF3 controls the chassis.

e Graceful upgrades can be achieved on a non-primary redundant EX92200-SF3.



¢ In a redundant configuration, the non-primary redundant Routing Engine can be removed or installed
without affecting the switching plane functionality on the EX9200-SF3 in which it resides.

¢ In a nonredundant configuration, all six fabric planes will be in active mode for increased fabric
bandwidth.

e There is one physical switch fabric per EX2200-SF3 and it acts as two virtual planes in the EX9214.

EX9204 and EX9208 Switches:

e You can install either one or two EX9200-SF3s in the EX9204 and EX9208 chassis in the slots
labeled 0 and 1.

e The EX9200-SF3 in slot O (SFO) provides two fabric planes; the EX9200-SF3 in slot 1 (SF1) provides
four fabric planes. A total of six fabric planes are available in the EX9204 and EX9208.

¢ In aredundant configuration, two fabric planes on the first EX9200-SF3 and two fabric planes on the
other EX9200-SF3 will be in active mode.

e There is one physical switch fabric per EX9200-SF3, and it acts as four virtual planes in the EX9204
and EX9208.

Two EX9200-SF3 modules installed in the EX9204 and EX9208 are required for 1 + 1 redundancy. To
provide 1 + 1 fabric redundancy, there must be an EX9200-SF3 installed in slot 1.

@ NOTE:

e If SFO fails, SF1 will be automatically configured with four fabric planes active. In this
failover scenario, the EX9200-SF3 will support full line rate 100 percent redundancy.

e |[f SF1 fails, SFO has only two available fabric planes; therefore, in this failover mode,
the line rate will drop to 50 percent.

EX9200-SF3 Maximum Power Consumption per Ambient Temperature and CB Slot

@ NOTE: These power consumption values are for the EX9200-SF3 only. They do not
include reallocated power.



EX Series Model Ambient Temperature Maximum Power Consumption Slot

EX9214 131° F (55° C) 425 W SFO, SF1, SF2
104° F (40° C) 400 W
77° F (25° C) 385 W

EX9208 131° F (55° C) 295 W SFO (primary)
104° F (40° C) 280 W
77° F (25° C) 265 W

EX9208 131° F (55° C) 295 W SF1 (backup)
104° F (40° C) 280 W
77° F(25° C) 265 W

EX9204 131° F (55° C) 275 W SFO (primary)
104° F (40° C) 260 W
77° F (25° C) 245 W

EX9204 131° F (55° C) 295 W SF1 (backup)
104° F (40° C) 280 W
77° F(25° C) 265 W

Interoperability with Existing Hardware

Table 30: EX9200-SF3 Interoperability with Line Cards and Routing Engines

EX9200-SF3 Operating Mode EX9204/EX9208/EX9214 Supported

Enhanced IP/enhanced Ethernet mode only EX9200-2C-8XS No

EX9200-4QS No



Table 30: EX9200-SF3 Interoperability with Line Cards and Routing Engines (Continued)

EX9200-SF3 Operating Mode EX9204/EX9208/EX9214 Supported
EX9200-6QS No
EX9200-MPC Yes
EX9200-12QS Yes
EX9200-15C Yes
EX9200-32XS Yes
EX9200-40T No
EX9200-40F No
EX9200-40F-M No
EX9200-40XS Yes

Supported Routing Engines EX9200-RE Yes
EX9200-RE2 Yes

@ NOTE: Hyper-mode is the default forwarding mode on the EX9200-SF3. If your
deployment does not need hyper-mode, disable hyper-mode using the set forwarding-
options no-hyper-mode CLI command before installing the Routing Engine into the EX9200-
SF3.

@ NOTE: Enhanced IP is the default network service on the EX92200-SF3.



EX9200-SF3 Unsupported Functions and Capabilities from Legacy Switch Fabric
Modules

e The EX9200-SF3 does not support the external UTI/DTI interface (front panel LED and daughter
card interface).

o The EX9200-SF3 does not interoperate with any previous generation SF modules (EX9200-SF and
EX9200-SF2). Smooth upgrade is not supported.

e The EX9200-SF3 does not support BITS.
e The EX9200-SF3 does not support DPCs.
e The EX9200-SF3 does not support mixed mode (DPC + MPC).

e The EX9200-SF3 does not support the JAM release.

SEE ALSO

Upgrading to an EX9200-SF3 | 251

Installing an SF Module in an EX9200 Switch | 256

Removing an SF Module from an EX9200 Switch | 254

Taking the Host Subsystem Offline in an EX9200 Switch | 230

EX9200 Line Cards

IN THIS SECTION

Line Card Model and Version Compatibility in an EX9200 Switch | 89
EX9200-2C-8XS Line Card | 92

EX9200-4QS Line Card | 94

EX9200-6QS Line Card | 96

EX9200-MPC Line Card | 98

EX9200-12QS Line Card | 102

EX9200-15C Line Card | 105



EX9200-32XS Line Card | 109

EX9200-40T Line Card | 110

EX9200-40F Line Card | 112

EX9200-40F-M Line Card | 114

EX9200-40XS Line Card | 116

Line Card LED in an EX9200 Switch | 117

Network Port LEDs on Line Cards in an EX9200 Switch | 118

Modular Interface Card LED in an EX9200 Switch | 120

Configuring Rate Selectability on an EX9200-12QS Line Card to Enable Different Port Speeds | 120

Line Card Model and Version Compatibility in an EX9200 Switch

@ NOTE: If you are installing line cards released after Junos OS Release 14.1, ensure that
the Switch Fabric module (SF module) EX9200-SF2 is installed in the switch chassis.

Table 31 on page 89 shows the model numbers, description of the line card, the Junos OS release in
which the line card was first supported and the Switch Fabric module (SF module) that must be installed
in the switch to support each line card.

Table 31: Line Card Models for EX9200 Switches

Model number Description First Junos OS Release = SF Module Required
EX9200-2C-8XS A line card with two 100-Gigabit 13.2R1 EX9200-SF or EX9200-
Ethernet ports and eight 10-Gigabit SF2
Ethernet ports

See "EX9200-2C-8XS Line Card" on

page 92
EX9200-4QS A line card with four 40-Gigabit 12.3R2 EX9200-SF or EX9200-
Ethernet ports SF2

See "EX9200-4QS Line Card" on
page 94



Table 31: Line Card Models for EX9200 Switches (Continued)

Model number

EX9200-6QS

EX9200-MPC

EX9200-12QS

Description

A line card with six 40-Gigabit
Ethernet ports and 24 10-Gigabit
Ethernet ports

See "EX9200-6QS Line Card" on
page 96

A modular line card that accepts any

of the following MICs:

e EX9200-10XS-MIC
e EX9200-20F-MIC
e EX9200-40T-MIC

See "EX9200-MPC Line Card" on
page 98

A line card with 12 40-Gigabit
Ethernet rate-selectable ports, each
of which can house transceivers

See "EX9200-12QS Line Card" on
page 102

First Junos OS Release

14.2R1

CAUTION: Junos OS

Release 14.2R1
supports the
EX9200-6QS line
card except for one
specific
configuration. See

the Junos OS 14.2R2

Release Notes for
Known Issue
PR1068396 to
determine whether
that configuration
applies to your
switch and which
release to use if the
configuration
applies.

15.1R3

16.1R1

SF Module Required

EX9200-SF or EX9200-
SF2

EX9200-SF, EX9200-
SF2, or EX9200-SF3

EX9200-SF2 or
EX9200-SF3


https://www.juniper.net/documentation/en_US/junos14.2/information-products/topic-collections/release-notes/14.2/junos-release-notes-14.2r2.pdf
https://www.juniper.net/documentation/en_US/junos14.2/information-products/topic-collections/release-notes/14.2/junos-release-notes-14.2r2.pdf

Table 31: Line Card Models for EX9200 Switches (Continued)

Model number

EX9200-15C

EX9200-32XS

EX9200-40T

EX9200-40F

EX9200-40F-M

Description First Junos OS Release

A line card with 15 rate-selectable 20.3R1
ports. All ports can operate at 10-

Gbps, 25-Gbps, 40-Gbps, or 100-

Gbps speeds

See "EX9200-15C Line Card" on
page 105

A line card with 32 10-Gigabit 12.3R2
Ethernet ports

See "EX9200-32XS Line Card" on
page 109

A line card with 40 12.3R2
10/100/1000BASE-T ports that
support RJ-45 connectors

See "EX9200-40T Line Card" on
page 110

A line card with 40 1-Gigabit 12.3R2
Ethernet ports

See "EX9200-40F Line Card" on
page 112

A line card with 40 1-Gigabit 14.2R1
Ethernet ports with Media Access
Control Security (MACsec) capability

See "EX9200-40F-M Line Card" on
page 114

SF Module Required

EX9200-SF3

EX9200-SF, EX9200-
SF2, or EX9200-SF3

EX9200-SF or EX9200-
SF2

EX9200-SF or EX9200-
SF2

EX9200-SF or EX9200-
SF2



Table 31: Line Card Models for EX9200 Switches (Continued)

Model number Description First Junos OS Release = SF Module Required
EX9200-40XS A line card with 40 10-Gigabit 16.1R1 EX9200-SF2 or
Ethernet ports with Media Access EX9200-SF3

Control Security (MACsec)
capability, each of which can house
10-gigabit small form-factor
pluggable plus (SFP+) transceivers

See "EX9200-40XS Line Card" on
page 116

Ensure that all of the line cards in a switch are supported in the Junos OS release that you want to use.

EX9200-2C-8XS Line Card

IN THIS SECTION

Line Card Models | 92

Line Card Components | 93

The line cards in EX9200 switches combine a Packet Forwarding Engine and Ethernet interfaces in a
single assembly. Line cards are field-replaceable units (FRUs) that you can install in the line card slots on
the front of the switch chassis. Line cards are hot-insertable and hot-removable: You can remove and
replace them without powering off the switch or disrupting switch functions.

Line Card Models

Table 32 on page 93 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.



Table 32: EX9200-2C-8XS Line Card

Model Description Junos OS Release
Required
EX9200-2C-8XS = A line card with two 100-Gigabit Ethernet ports, each of which can 13.2R1 or later

house 100-gigabit C form-factor pluggable (CFP) transceivers; and eight
10-Gigabit Ethernet ports, each of which can house 10-gigabit small
form-factor pluggable plus (SFP+) transceivers

See Figure 27 on page 93

Figure 27: EX9200-2C-8XS Line Card
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1- Ejector levers 4— 100-Gigabit Ethernet ports
2— Line card LED 5— LEDs for the 100-Gigabit Ethernet ports
3— LEDs for the 10-Gigabit Ethernet ports 6— 10-Gigabit Ethernet ports

You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-2C-8XS line card has:

e Two 100-Gigabit Ethernet ports, each of which can house CFP transceivers. These ports support
100GBASE-LR4 and 100GBASE-SR10 transceivers.

o Eight 10-Gigabit Ethernet ports, each of which can house SFP+ transceivers. These ports support
10GBASE-SR, 10GBASE-LR, 10GBASE-ER, and 10GBASE-ZR transceivers.

e Two dust covers for the two 100-Gigabit Ethernet ports and eight dust covers for the eight 10-
Gigabit Ethernet ports


https://www.juniper.net/documentation/en_US/junos/topics/reference/command-summary/show-version.html

e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117.

e LEDs for the ports—One LED on each port, the Link/Activity LED, which indicates the link status and
activity on the port. See "Network Port LEDs on Line Cards in an EX9200 Switch" on page 118.

The ports are divided into two port groups. The four 10-Gigabit Ethernet ports labeled 0/0 through 0/3
and the 100-Gigabit Ethernet port labeled 1/0 form one port group. The four 10-Gigabit Ethernet ports
labeled 2/0 through 2/3 and the 100-Gigabit Ethernet port labeled 3/0 form the other port group. The
ports in each group share 130 gigabits of bandwidth. Thus, you can transmit up to 130 gigabits of traffic
through a port group, without packet drop.

EX9200-4QS Line Card

IN THIS SECTION

Line Card Models | 94

Line Card Components | 95

The line cards in EX9200 switches combine a Packet Forwarding Engine and Ethernet interfaces on a
single assembly. They are field-replaceable units (FRUs) that you can install in the line card slots on the
front of the switch chassis. Line cards are hot-insertable and hot-removable: You can remove and replace
them without powering off the switch or disrupting switch functions.

Line Card Models

Table 33 on page 95 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.



Table 33: EX9200-4QS Line Card

Model Description Junos OS Release
Required

EX9200-4QS @ A line card with four 40-Gigabit Ethernet ports, each of which can 12.3R2 or later
house 40-gigabit quad small form-factor pluggable plus (QSFP+)
transceivers

See Figure 28 on page 95.

Figure 28: EX9200-4QS Line Card
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1- Ejector lever 4— LEDs for the ports
2— Line card LED 5— 40-Gigabit Ethernet ports
3— MICLED

You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-4QS line card has:
e Four 40-Gigabit Ethernet ports, each of which can house QSFP+ transceivers.
e Four dust covers preinstalled in the ports.

e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117.

e MIC LED—AnN LED labeled OK/FAIL on each MIC, which indicates the status of the MIC. See
"Modular Interface Card LED in an EX9200 Switch" on page 120.


https://www.juniper.net/documentation/en_US/junos/topics/reference/command-summary/show-version.html

e LEDs for the ports—One LED on each port, the Link/Activity LED, which indicates the link status and
activity on the port. See "Network Port LEDs on Line Cards in an EX2200 Switch" on page 118.

EX9200-6QS Line Card

IN THIS SECTION

Line Card Models | 96

Line Card Components | 97

The line cards in EX9200 switches combine a Packet Forwarding Engine and Ethernet interfaces in a
single assembly. Line cards are field-replaceable units (FRUs) that you can install in the line card slots on
the front of the switch chassis. Line cards are hot-insertable and hot-removable: You can remove and
replace them without powering off the switch or disrupting switch functions.

Line Card Models

Table 34 on page 96 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.

Table 34: EX9200-6QS Line Card

Model Description Junos OS Release Required

EX9200-6QS @ A line card with six 40-Gigabit Ethernet 14.2R1 or later

ports, each of which can house 40-gigabit
quad small form-factor pluggable plus CAUTION: Junos OS Release 14.2R1 supports

(QSFP+) transceivers; and 24 10-Gigabit the EX9200-6QS line card except for one

Ethernet ports, each of which can house specific configuration. See the Junos OS 14.2R2

10-gigabit small form-factor pluggable (SFP Release Notes for Known Issue PR1068396 to

+) transceivers determine whether that configuration applies to
your switch and which release to use if the
configuration does apply.

See Figure 29 on page 97.


https://www.juniper.net/documentation/en_US/junos14.2/information-products/topic-collections/release-notes/14.2/junos-release-notes-14.2r2.pdf
https://www.juniper.net/documentation/en_US/junos14.2/information-products/topic-collections/release-notes/14.2/junos-release-notes-14.2r2.pdf

Figure 29: EX9200-6QS Line Card
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1- Ejector lever 4— 10-Gigabit Ethernet ports

2— Line card LED 5— LEDs for the 40-Gigabit Ethernet ports
3— LEDs for the 10-Gigabit Ethernet ports 6— 40-Gigabit Ethernet ports

You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-6QS line card has:

¢ Six 40-Gigabit Ethernet ports, each of which can house QSFP+ transceivers. These ports support
40GBASE-LR4 and 40GBASE-SR4 transceivers. Starting with Junos OS for EX Series switches,
Release 15.1 R3, these ports support the JNP-QSFP-40G-LX4 transceiver.

e 24 10-Gigabit Ethernet ports, each of which can house SFP+ transceivers. These ports support
10GBASE-SR, 10GBASE-LR, 10GBASE-ER, and 10GBASE-ZR transceivers.

e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117.

o Network port LED—One LED on each network port, the Link/Activity LED, which indicates the link
status and activity on the port. See "Network Port LEDs on Line Cards in an EX2200 Switch" on page
118.

You can install SFP+ and QSFP+ transceivers in any combination in the ports on the line card. The ports
are divided into two port groups. The twelve 10-Gigabit Ethernet ports labeled 0/0 through 0/11 form
PIC 0 and twelve 10-Gigabit Ethernet ports labeled 1/0 through 1/11 form PIC 1; PIC 0 and PIC 1 form
one port group. The three 40-Gigabit Ethernet ports labeled 2/0 through 2/2 form PIC 2 and three 40-
Gigabit Ethernet ports labeled 3/0 through 3/2 form PIC 3; PIC 2 and PIC 3 form the other port group.
The ports in each port group share 240 gigabits of bandwidth. Thus, you can transmit up to 240 gigabits
of traffic through a port group, without packet drop.

PIC O and PIC 1 are activated by default. If you deactivate both PIC 0 and PIC 1, PIC 2 and PIC 3 are
automatically activated. Similarly, if you deactivate both PIC 2 and PIC 3, PIC O and PIC 1 are


https://www.juniper.net/documentation/en_US/junos/topics/reference/command-summary/show-version.html

automatically activated. You can choose to activate only one of the PICs and keep the other inactive. To
deactivate an active PIC, use the power command.

The line card supports the following combinations of active PICs:
e Anyone PIC

PICOand PIC 1

PICOand PIC3

PIC1and PIC 2

PIC 2 and PIC 3

@ NOTE: The line card does not support the following combinations of active PICs:
e PICOandPIC2

e PIC1andPIC3

EX9200-MPC Line Card

IN THIS SECTION

Line Card Models | 98

Line Card Components | 100

Line Card Models

Table 35 on page 99 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.


https://www.juniper.net/documentation/en_US/junos/topics/reference/configuration-statement/power-edit-chassis.html

Table 35: EX9200-MPC

Model Description Junos OS
Release
Required
EX9200- A modular line card that accepts any of the following Modular Interface Cards 15.1R3
MPC (MICs):

e EX9200-10XS-MIC
e EX9200-20F-MIC
e EX9200-40T-MIC

The MICs are separately orderable.

The EX9200-MPC line card has two slots on the faceplate in which you can install
the MICs. You can install the MICs in the following configurations:

e One EX9200-10XS-MIC

e One EX9200-20F-MIC

e One EX9200-10XS-MIC and one EX9200-20F-MIC
e Two EX9200-10XS-MICs

e Two EX9200-20F-MICs

e One EX9200-40T-MIC

You can transmit up to 130 gigabits of traffic through the line card without packet
drop.

See Figure 30 on page 99.

Figure 30: EX9200-MPC Line Card
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1- Ejector lever 3— MIC slots covered by cover panels

2— Line card LED

You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-MPC line card has:
e Two slots that can accept any of the following MICs:

e EX9200-10XS-MIC, which has ten 10-Gigabit Ethernet ports, each of which can house small
form-factor pluggable plus (SFP+) transceivers. The ports form one port group. The ports support
10GBASE-SR, 10GBASE-LR, 10GBASE-ER, and 10GBASE-ZR transceivers. An LED labeled OK/
FAIL on the MIC indicates the status of the MIC. See "Modular Interface Card LED in an EX9200
Switch" on page 120. The MIC is shipped with 10 dust covers for the 10 ports. See Figure 31 on
page 100.

Figure 31: EX9200-10XS-MIC

EX9200-10XS-MIC @

7

OLINK
OLINK
OLINK
<2
OLINK
<3
OLINK
OLINK
<15
OLINK
<16
OLINK
OLINK
<8
OLINK
<19

ﬁ@ O OK/FAIL

[EX9200-10XS-MIC —

|
|
|
\
|
\
\
|
|
|
|
]
(]
g009114

—

®©06e ®

1- LEDs for the ports 3— MIC power button
2— 10-Gigabit Ethernet ports 4— MIC LED

e EX9200-20F-MIC, which has twenty 1-Gigabit Ethernet ports with Media Access Control Security
(MACsec) capability, each of which can house 1-gigabit small form-factor pluggable (SFP)
transceivers. The EX9200-20F-MIC in EX9200-MPC line card supports 802.1AE IEEE MAC
Security standard (also known as MACsec) with AES-128 bit encryption, providing support for
link-layer data confidentiality, data integrity, and data origin authentication. You must apply a
single license—EX9200-SFL—to enable MACsec. The ports are divided into two port groups of ten
ports each. The ports labeled [0/2]/0 through [0/2]/8 and [1/3]/0 through [1/3]/8 form one port
group and the ports labeled [0/2]/1 through [0/2]/9 and [1/3]/1 through [1/3]/9 form another
port group. These ports support 1000BASE-T, 1000BASE-SX, 100BASE-FX, 1000BASE-LX,
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1000BASE-BX-U, 1000BASE-BX-D, 100BASE-BX-U, 100BASE-BX-D, and 1000BASE-LH
transceivers. An LED labeled OK/FAIL on the MIC indicates the status of the MIC. See "Modular
Interface Card LED in an EX9200 Switch" on page 120. The MIC is shipped with 20 dust covers
for the 20 ports. See Figure 32 on page 101.

Figure 32: EX9200-20F-MIC
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1— LEDs for the ports 3— MICLED
2— 1-Gigabit Ethernet ports 4— MIC power button

EX9200-40T-MIC, which has 40 RJ-45 ports, which can accept RJ-45 connectors. The ports are
divided into three port groups. The ports labeled 0/1 through 1/5 and 0/0 through 1/4 form port
group pico, the ports labeled 1/7 through 2/3 and 1/6 through 2/2 form port group pic1, and the
ports labeled 2/5 through 3/9 and 2/4 through 3/8 form port group pic2. An LED labeled OK/
FAIL on the MIC indicates the status of the MIC. See "Modular Interface Card LED in an EX9200
Switch" on page 120. See Figure 33 on page 101.

Figure 33: EX9200-40T-MIC
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e Cover panels—Two cover panels that cover the MIC slots.

e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117.

e Network port LEDs—Each port on the EX9200-10XS-MIC and each port on the EX9200-20F-MIC
has an LED, the Link/Activity LED, which indicates the link status and activity on the port. Each port
on the EX9200-40T-MIC has another LED, the Status LED, which indicates the status of the port
parameters. See "Network Port LEDs on Line Cards in an EX9200 Switch" on page 118.

EX9200-12QS Line Card

IN THIS SECTION

Line Card Models | 102
Line Card Components | 103

The line cards in EX9200 switches combine a Packet Forwarding Engine and Ethernet interfaces in a
single assembly. Line cards are field-replaceable units (FRUs) that you can install in the line card slots on
the front of the switch chassis. Line cards are hot-insertable and hot-removable: You can remove and
replace them without powering off the switch or disrupting switch functions.

Line Card Models

Table 36 on page 103 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.



Table 36: EX9200-12QS Line Card

Model Description Junos OS Release Required

EX9200-12QS @ A line card with 12 rate-selectable ports, each of which can house | 16.1R1 or later
transceivers. All ports can operate at 10-Gbps and 40-Gbps
speeds. The ports are configured to operate at 10-Gbps speed by
default. The ports labeled 0/2, 0/5, 1/2, and 1/5 (see Figure 34
on page 103) can operate at 100-Gbps speed also. The line card
supports maximum transmission units (MTUs) from 256 bytes
through 9192 bytes.

NOTE: For the EX9200-12QS line card to be operational, you must install the EX9200-SF2 Switch Fabric
module (SF module) in the switch. See "Switch Fabric Module in an EX9200 Switch" on page 76 and "Installing
an SF Module in an EX9200 Switch" on page 256.

Figure 34 on page 103 shows the components of an EX9200-12QS line card.

Figure 34: EX9200-12QS Line Card
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1- Ejector lever 3—- 10G/40G/100G Ethernet ports

2— Line card LEDs 4— Link/Activity LEDs for the 10G/40G/100G
Ethernet ports

You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-12QS line card has:

o Twelve rate-selectable Gigabit Ethernet ports. All ports can operate at 10-Gbps and 40-Gbps speeds.
The ports are configured to operate at 10-Gbps speed by default. The ports labeled 0/2, 0/5, 1/2,
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and 1/5 (see Figure 34 on page 103) can operate at 100-Gbps speed also. You can configure the port
speed by using the following command:

user@host# set chassis fpc fpc-slot pic pic-number pic-mode pic-speed number of ports number-

of -active-physical-ports

e You can configure a port to operate at 10-Gbps speed. If you configure the ports to operate at 10-
Gbps speed, each port operates as four 10-Gbps interfaces.

e You can configure a port to operate at 40-Gbps speed and install a 40-gigabit QSFP+ transceiver
in the port.

¢ You can configure the ports labeled 0/2, 0/5, 1/2, and 1/5 (see Figure 34 on page 103) to operate
at 100-Gbps speed and install 100-gigabit QSFP+ transceivers in these ports.

e Twelve dust covers for the ports

e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117.

e Network port LED—Four LEDs for each network port, the Link/Activity LED, which indicates the link
status and activity on the port. See "Network Port LEDs on Line Cards in an EX9200 Switch" on page
118.

There are four LEDs labeled 0, 1, 2, and 3 for each port (see Figure 34 on page 103). If a port is
configured to operate at 10-Gbps speed, four 10-Gbps interfaces are created and the LEDs labeled O,
1, 2, and 3 for that port becomes operational. Each of these LEDs indicates the link/activity on each
interface on the corresponding port. If a port is configured to operate at 40-Gbps speed, the LED
labeled O for that port becomes operational. If the ports labeled 0/2, 0/5, 1/2, and 1/5 are
configured to operate at 100-Gbps speed, the LED labeled 3 for each of these ports becomes
operational.

You can find the list of transceivers supported on the EX9200-12QS line card at the Hardware
Compatibility Tool page for the EX2200-12QS line card.

The ports are divided into two port groups. The six ports labeled 0/0 through 0/5 form one port group,
PIC 0. The six ports labeled 1/0 through 1/5 form the other port group, PIC 1. The ports in each group
share 240 gigabits of bandwidth. Thus, you can transmit up to 240 gigabits of traffic through a port
group without packet drop.
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EX9200-15C Line Card

IN THIS SECTION

Line Card Models | 105

Line Card Components | 107
EX9200-15C Power Requirements | 108
EX9200-15C LEDs | 108

Cables and Connectors | 109

The line cards in EX9200 switches combine a Packet Forwarding Engine and Ethernet interfaces in a
single assembly. Line cards are field-replaceable units (FRUs) that you can install in the line card slots on
the front of the switch chassis. Line cards are hot-insertable and hot-removable: You can remove and
replace them without powering off the switch or disrupting switch functions.

Line Card Models

Table 37 on page 106 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.



Table 37: EX9200-15C Line Card

Model

EX9200-15C

@

Description

e Fixed-configuation line card with 15 rate-
selectable ports. All ports can operate at 10-
Gbps, 25-Gbps, 40-Gbps, or 100-Gbps speeds.
The ports are configured to operate at 100-Gbps
speed by default.

e Line-rate throughput of up to 1.5 Tbps when
installed with an enhanced midplane.

NOTE: In the CLI, when you run the show
chassis hardware command, the midplane
description will say <platform>-BP3 for an
enhanced midplane. The EX9214 only uses
enhanced midplanes.

e Line-rate throughput of up to 800 Gbps when
installed with a standard midplane.

NOTE: In the CLI, when you run the show
chassis hardware command, the midplane
description will say <platform>-BP for a
standard midplane.

e Supports maximum transmission units (MTUs)
from 256 bytes through 16,000 bytes for transit
traffic, and from 256 bytes through 9500 bytes
for host-bound packets.

NOTE:

For the EX9200-15C line card to be operational, you must install the EX9200-SF3
Switch Fabric module (SF module) in the switch. See "EX9200-SF3 Module in an

EX9200 Switch" on page 80.

Junos OS Release
Required

20.3R1 or later

Name In
the CLI

EX9200-15C

To achieve maximum line-rate performance, the line card’s fabric redundancy mode

must be configured in increased bandwidth mode.



e To achieve maximum performance, the following number of EX9200-SF3 SF modules
must be installed in the system:

e EX9214—Three EX9200-SF3 SF modules

e EX9204 and EX9208—Two EX9200-SF3 SF modules

Figure 35 on page 107 shows the components of an EX9200-15C line card.

Figure 35: EX9200-15C Line Card
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3— Network ports

You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-15C line card has:

e Fifteen network ports that can be configured for 10-Gbps, 25-Gbps, 40-Gbps, or 100-Gbps
(breakout cables are used for 10-Gbps and 25-Gbps speeds).

e The Switch Processor Mezzanine Board (SPMB) consists of a 1.6-GHz Intel Broadwell 8-core CPU,
100-GB SATA SSD, and two 16-GB ECC DDR4 DRAM modules.

e Three Packet Forwarding Engines, each providing a maximum bandwidth of 500 Gbps.
e Juniper Trio 5 silicon for increased scaling for bandwidth, subscribers, and services.

@ NOTE: On EX9214 switches, the EX9200-15C is not supported in the line-card slots
numbered O, 1, and 11.
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EX9200-15C Power Requirements

The power numbers are measured using the following configuration:

o |Pv4 forwarding with 200-bytes packet size

e Line-rate traffic on all ports for 1.5-Tbps aggregate bandwidth

e All 15 ports are configured for 100GbE, with QSFP28 LR4 transceivers installed on all ports
At different temperatures:

e 104°F (40°C): 785 W

o 77°F(25°C): 720 W

EX9200-15C LEDs

OK/FAIL LED, one bicolor:

e Green—MPC is functioning normally.

e Red—MPC has failed.

Port LED:

e Off—Port link is down with loss of signal.

e Green—Port link is up with no alarms or failures.

o Amber—Port link is down with alarms. Or the port has been administratively disabled through the
CLI.

e Red—A transceiver on the port is experiencing a fault.
Lane LED:

There are four Lane LEDs, which are shared by the network ports. The Lane LEDs work with the Junos
OS software to determine which port the Lane LEDs are displaying the status for.

The Lane LEDs are used for the following configurations:
¢ When a network port is configured for 4 x 10GbE channelized interfaces with a breakout cable.

e When a network port is configured for 4 x 25GbE channelized interfaces with a breakout cable.



Cables and Connectors

You can use the Hardware Compatibility Tool to find information about the pluggable transceivers
supported on your Juniper Networks device.

The list of supported transceivers for the EX Series is located at EX Series Supported Transceivers.

EX9200-32XS Line Card

IN THIS SECTION

Line Card Models | 109

Line Card Components | 110

The line cards in EX9200 switches combine a Packet Forwarding Engine and Ethernet interfaces on a
single assembly. They are field-replaceable units (FRUs) that you can install in the line card slots on the
front of the switch chassis. Line cards are hot-insertable and hot-removable: You can remove and replace
them without powering off the switch or disrupting switch functions.

Line Card Models

Table 38 on page 109 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.

Table 38: EX9200-32XS Line Card

Model Description Junos OS Release
Required
EX9200-32XS = Aline card with 32 10-Gigabit Ethernet ports, each of which can 12.3R2 or later

house 10-gigabit small form-factor pluggable plus (SFP+)
transceivers

See Figure 36 on page 110.
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Figure 36: EX9200-32XS Line Card
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EX9200-32XS
1- Ejector lever 3— LEDs for the ports
2— Line card LED 4— 10-Gigabit Ethernet ports

You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The line card has:
e 32 10-Gigabit Ethernet ports, each of which can house SFP+ transceivers
e 32 dust covers for the ports (shipped in an accessory bag)

e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117.

e LEDs for the ports—One LED on each port, the Link/Activity LED, which indicates the link status and
activity on the port. See "Network Port LEDs on Line Cards in an EX9200 Switch" on page 118.

The ports are divided into two port groups of 16 ports each—the ports labeled 0/0 through 0/7 and 1/0
through 1/7 form one port group; the ports labeled 2/0 through 2/7 and 3/0 through 3/7 form the
other port group. The ports in each group share 130 gigabits of bandwidth. Thus, you can transmit up to
130 gigabits of traffic through a port group, without packet drop.

EX9200-40T Line Card

IN THIS SECTION

Line Card Models | 111

Line Card Components | 111
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The line cards in EX9200 switches provide packet forwarding services. They are field-replaceable units
(FRUs) that you can install in the line card slots on the front of the switch chassis. Line cards are hot-
insertable and hot-removable: You can remove and replace them without powering off the switch or
disrupting switch functions.

Line Card Models

Table 39 on page 111 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.

Table 39: EX9200-40T Line Card

Model Description Junos OS Release Required

EX9200-40T | A line card with 40 RJ-45 ports that support RJ-45 connectors 12.3R2 or later

See Figure 37 on page 111.

Figure 37: EX9200-40T Line Card
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You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-40T line card has:

e 40 RJ-45 ports that support RJ-45 connectors
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e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117

e MIC LED—AnN LED labeled OK/FAIL on each MIC, which indicates the status of the MIC. See
"Modular Interface Card LED in an EX9200 Switch" on page 120.

o LEDs for the ports—One LED on each port, the Link/Activity LED, which indicates the link status and
activity on the port and another LED, the Status LED, which indicates the status of the port
parameters. See "Network Port LEDs on Line Cards in an EX9200 Switch" on page 118.

EX9200-40F Line Card

IN THIS SECTION

Line Card Models | 112

Line Card Components | 113

The line cards in EX9200 switches combine a Packet Forwarding Engine and Ethernet interfaces on a
single assembly. They are field-replaceable units (FRUs) that you can install in the line card slots on the
front of the switch chassis. Line cards are hot-insertable and hot-removable: You can remove and replace
them without powering off the switch or disrupting switch functions.

Line Card Models

Table 40 on page 112 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.

Table 40: EX9200-40F Line Card

Model Description Junos OS Release Required

EX9200-40F A line card with 40 1-Gigabit Ethernet 12.3R2 or later
ports, each of which can house 1-
gigabit small form-factor pluggable
(SFP) transceivers

See Figure 38 on page 113.
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Figure 38: EX9200-40F Line Card
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2— Line card LED 5— 1-Gigabit Ethernet ports
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You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-40F line card has:
e 40 1-Gigabit Ethernet ports, each of which can house SFP transceivers
e 40 dust covers for the ports (shipped in an accessory bag)

e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117.

e MIC LED—AnN LED labeled OK/FAIL on each MIC, which indicates the status of the MIC. See
"Modular Interface Card LED in an EX2200 Switch" on page 120.

e LEDs for the ports—One LED on each port, the Link/Activity LED, which indicates the link status and
activity on the port. See "Network Port LEDs on Line Cards in an EX2200 Switch" on page 118.

The ports labeled 0/0 through 0/9 form pic @ and the ports labeled 1/0 through 1/9 form pic 1. The
ports labeled 2/0 through 2/9 form pic 2 and the ports labeled 3/0 through 3/9 form pic 3.
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EX9200-40F-M Line Card

IN THIS SECTION

Line Card Models | 114

Line Card Components | 115

The line cards in EX9200 switches combine a Packet Forwarding Engine and Ethernet interfaces in a
single assembly. Line cards are field-replaceable units (FRUs) that you can install in the line card slots on
the front of the switch chassis. Line cards are hot-insertable and hot-removable: You can remove and
replace them without powering off the switch or disrupting switch functions.

Line Card Models

Table 41 on page 114 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.

Table 41: EX9200-40F-M Line Card

Model Description Junos OS
Release
Required

EX9200-40F-M | A line card with 40 1-Gigabit Ethernet ports with Media Access Control 14.2R1 or later

Security (MACsec) capability, each of which can house 1-gigabit small form-
factor pluggable (SFP) transceivers. The EX9200-40F-M line card supports
802.1AE IEEE MAC Security standard (also known as MACsec) with
AES-128 bit encryption, providing support for link-layer data confidentiality,
data integrity, and data origin authentication. You must apply a single license
—EX9200-SFL—to enable MACsec.

See Figure 39 on page 115.



Figure 39: EX9200-40F-M Line Card
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1- Ejector lever 4— LEDs for the ports

2— Line card LED 5— 1-Gigabit Ethernet ports with MACsec
capability
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You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-40F-M line card has:

e 40 1-Gigabit Ethernet MACsec-capable ports, each of which can house SFP transceivers. These ports
support 1000BASE-T, 10/100/1000BASE-T, 100BASE-FX, 1000BASE-EX, 1000BASE-LH,
1000BASE-LX, and 1000BASE-SX transceivers.

e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117.

e MIC LED—AnN LED labeled OK/FAIL on each MIC, which indicates the status of the MIC. See
"Modular Interface Card LED in an EX2200 Switch" on page 120.

e LEDs for the ports—One LED on each port, the Link/Activity LED, which indicates the link status and
activity on the port. See "Network Port LEDs on Line Cards in an EX2200 Switch" on page 118.

The ports labeled 0/0 through 0/9 form pic 0. The ports labeled 1/0 through 1/9 form pic 1. The ports
labeled 2/0 through 2/9 form pic 2. The ports labeled 3/0 through 3/9 form pic 3.
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EX9200-40XS Line Card

IN THIS SECTION

Line Card Models | 116

Line Card Components | 117

The line cards in EX9200 switches combine a Packet Forwarding Engine and Ethernet interfaces in a
single assembly. Line cards are field-replaceable units (FRUs) that you can install in the line card slots on
the front of the switch chassis. Line cards are hot-insertable and hot-removable: You can remove and
replace them without powering off the switch or disrupting switch functions.

Line Card Models

Table 42 on page 116 shows the model number, description of the line card model, and the Junos OS
release in which the line card was first supported.

Table 42: EX9200-40XS Line Card

Model Description Junos OS Release Required

EX9200-40XS ' A line card with 40 10-Gigabit Ethernet ports with Media Access 16.1R1 or later
Control Security (MACsec) capability, each of which can house 10-
gigabit small form-factor pluggable plus (SFP+) transceivers. The
EX9200-40XS line card supports 802.1AE IEEE MAC Security
standard (also known as MACsec) with AES-128 bit encryption
and AES-256 bit encryption, providing support for link-layer data
confidentiality, data integrity, and data origin authentication. You
must apply a single license—EX9200-SFL—to enable MACsec.

NOTE: For the EX9200-40XS line card to be operational, you must install the EX9200-SF2 Switch Fabric
module (SF module) in the switch. See "Switch Fabric Module in an EX9200 Switch" on page 76 and "Installing
an SF Module in an EX9200 Switch" on page 256.

Figure 40 on page 117 shows the components of an EX9200-40XS line card.



Figure 40: EX9200-40XS Line Card
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EX9200-40XS

1- Ejector lever 3— LEDs for the 10-Gigabit Ethernet ports
2— Line card LEDs 4— 10-Gigabit Ethernet ports with MACsec
capability

You can use the show version command to see the version of Junos OS for EX Series switches loaded on
the switch.

Line Card Components

The EX9200-40XS line card has:

e 40 10-Gigabit Ethernet MACsec-capable ports, each of which can house SFP+ transceivers. These
ports support 10GBASE-SR and 10GBASE-LR transceivers.

e 40 dust covers for the ports.

e Line card LED—AnN LED labeled OK/FAIL, which indicates the status of the line card. See "Line Card
LED in an EX9200 Switch" on page 117.

e Network port LED—One LED on each network port, the Link/Activity LED, which indicates the link
status and activity on the port. See "Network Port LEDs on Line Cards in an EX9200 Switch" on page
118.

The ports are divided into two port groups of 20 ports each. The 10-Gigabit Ethernet ports labeled 0/0
through 0/19 form one port group. The 10-Gigabit Ethernet ports labeled 1/0 through 1/19 form the
other port group. The ports in each group share 200 gigabits of bandwidth. Thus, you can transmit up to
200 gigabits of traffic through each port group, without packet drop.

Line Card LED in an EX9200 Switch

The line cards in EX9200 switches have an LED labeled OK/FAIL on the faceplate that indicates the
online status information of line cards.
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Table 43 on page 118 describes the LED on line cards for EX9200 switches, its colors and state, and the
status it indicates. For information about the LEDs on the EX9200-15C line card, see "EX2200-15C Line
Card" on page 105.

Table 43: LED on Line Cards for EX9200 Switches

LED Color State and Description

OK/FAIL Green e On steadily—The line card is functioning normally.

e Blinking—The line card is transitioning online or offline.

Unlit The line card is not online.

Red The line card has failed.

Network Port LEDs on Line Cards in an EX9200 Switch

Each SFP, SFP+, QSFP+, CFP, and RJ-45 port on the faceplate of line cards has an LED, the Link/Activity
LED, which indicates the link status and activity on the port. Each RJ-45 port has an additional LED, the
Status LED, which indicates the status of the port parameters.

Table 44 on page 118 describes the Link/Activity LED. For information about the LEDs on the
EX9200-15C line card, see "EX9200-15C Line Card" on page 105.

Table 44: Network Port LEDs on Line Cards in an EX9200 Switch—Link/Activity LED

LED Color State and Description

Link/Activity Green e On steadily—The port and the link are active, but
there is no link activity.

e Blinking—The port and the link are active, and there
is link activity.

e Off—The port is not active.



Table 44: Network Port LEDs on Line Cards in an EX9200 Switch—Link/Activity LED (Continued)

LED Color State and Description

Yellow (applicable only for | On steadily—The link is disabled.
the 40-Gigabit Ethernet

ports on EX9200-6QS

line card)

The Status LED in 10/100/1000BASE-T RJ-45 Ethernet network port indicates the status of one of the
three port parameters—administrative status, speed, and duplex mode status.

Table 45 on page 119 describes the Status LED.

Table 45: Network Port LEDs on Line Cards in an EX9200 Switch—Status LED

LED LCD Indicator State, Color, and Description

Status LED: ADM Indicates the administrative status (enabled or
disabled). The status indicators are:

e Green—Administrative status enabled.
e Yellow—The port is down.
e Unlit—Administrative status disabled.

LED: SPD Indicates the speed. The speed indicators are different
in the line cards.

e Unlit—10 Mbps
e Green—Blinking—100 Mbps

o Green—On steadily—1000 Mbps

LED: DPX Indicates the duplex mode. The status indicators are:

e Green—Port is set to full-duplex mode.

e Unlit—Port is not set to full-duplex mode.



Modular Interface Card LED in an EX9200 Switch

The Modular Interface Cards (MICs) in the following line cards for EX9200 switches have an LED labeled
OK/FAIL on the faceplate that indicates the online status information of MICs.

"EX9200-4QS Line Card" on page 94

o "EX9200-MPC Line Card" on page 98

e "EX9200-40F Line Card" on page 112

e "EX9200-40F-M Line Card" on page 114
e "EX9200-40T Line Card" on page 110

Table 46 on page 120 describes the MIC LED on line cards for EX9200 switches, its colors and state,
and the status it indicates.

Table 46: MIC LED for EX9200 Switches

LED Color State and Description

OK/FAIL Green On steadily—The MIC is functioning normally.
Unlit The MIC is not online.
Red On steadily—The MIC has failed.

Configuring Rate Selectability on an EX9200-12QS Line Card to Enable
Different Port Speeds

IN THIS SECTION

Configuring Rate Selectability at the PIC Level | 121

Configuring Rate Selectability at the Port Level | 123



Each of the six ports of PIC 0 and PIC 1 of an EX9200-12QS line card supports port speeds of 10 Gbps
and 40 Gbps. Ports 2 and 5 of both the PICs also support port speed of 100 Gbps. Because the
EX9200-12QS line card is rate-selectable, you can choose to configure all ports of each PIC to operate
at the same supported speed or configure the ports of a PIC to operate at different supported speeds.

You configure rate selectability at the PIC level if you want all the ports of a PIC to operate at the same
speed. That is, you can choose to configure a PIC to operate at a supported speed. For example, if you
configure PIC O at 10-Gbps or 40-Gbps speed, all the ports of PIC O are enabled to operate at those
speeds. If you configure PIC O at 100-Gbps speed, port 2 and port 5 are enabled to operate at 100-Gbps
speed, and the other ports of PIC O are disabled.

You configure rate selectability on each port of a PIC if you want to operate different ports of the line
card at different supported speeds. That is, you can configure each port to operate at a specified,
supported speed.

Configuring Rate Selectability at the PIC Level
To configure rate selectability at the PIC level:

1. In configuration mode, navigate to the [edit chassis fpc fpc-siot pic pic-number] hierarchy level.

[edit ]
user@host# edit chassis fpc fpc-slot pic pic-number

For example:

[edit ]
user@host# edit chassis fpc 4 pic 0

2. Configure the pic-mode statement to set the operating speed for the ports of a PIC. You can choose
from the options 10G, 406G, or 1006.

[edit chassis fpc fpc-slot pic pic-number]
user@host# set pic-mode pic-speed

For example:

[edit chassis fpc 4 pic 0]
user@host# set pic-mode 10G



3. (Optional) You can choose to configure the number of ports that operate at the speed configured in
Step 2.

[edit chassis fpc fpc-siot pic pic-number]
user@host# set number-of-ports number-of-active-physical-ports

For example, to specify that six ports on PIC O operate at the speed specified in Step 2:

[edit chassis fpc 4 pic 0]
user@host# set number-of-ports 6

4. Verify the configuration.

[edit chassis fpc 4 pic 0]
user@host# show

pic-mode 10G;
number-of-ports 6;

5. Commit your configuration changes.
6. Reset the PIC.

If the number-of-ports statement is not configured, all the ports that support the speed configured in Step
2 are enabled and the others are disabled. That is, the ports are enabled depending on whether or not
they support the speed specified. Ports O through 5 are enabled if the speed specified is 10 Gbps or 40
Gbps; and ports 2 and 5 are enabled and the other ports of the PIC disabled if the speed specified is 100
Gbps. Table 17 lists the physical ports that are enabled when the number-of-ports statement is configured.

Table 47: Active Physical Ports on EX9200-12QS Line Card Based on the number-of-ports
Configuration

Ports Configured (number-of -ports Statement) Active Physical Ports for Different Configured Speeds
10-Gigabit 40-Gigabit 100-Gigabit
1 0 0 2



Table 47: Active Physical Ports on EX9200-12QS Line Card Based on the number-of-ports
Configuration (Continued)

Ports Configured (number-of-ports Statement) Active Physical Ports for Different Configured Speeds
10-Gigabit 40-Gigabit 100-Gigabit

3 0,1,2 0,1,2 2,5

4 0,1,23 0,123 2,5

5 0,1,23,4 0,1,23,4 2,5

6 0,1,23,4,5 0,1,23,4,5 2,5

Configuring Rate Selectability at the Port Level

To configure rate selectability at the port level:

1. In configuration mode, navigate to the [edit chassis fpc fpc-siot pic pic-number] hierarchy level.

[edit ]
user@host# edit chassis fpc fpc-slot pic pic-number

For example:
[edit ]
user@host# edit chassis fpc 4 pic @
2. To indicate the speed at which the ports operate, configure the speed statement for specific ports. The

available options are 10g, 40g, and 100g.

[edit chassis fpc fpc-siot pic pic-number]
user@host# set port port-number speed (10g | 40g | 100g)



For example:

[edit chassis fpc 4 pic 0]

user@host# set port @ speed 10g
user@host# set port 1 speed 10g
user@host# set port 2 speed 100g
user@host# set port 3 speed 40g

@ NOTE: All the six ports of PIC O and PIC 1 of an EX9200-12QS support 10-Gbps and
40-Gbps port speeds. However, only ports 2 and 5 of both the PICs support 100-Gbps
speed.

3. Verify the configuration.

[edit chassis fpc 4 pic 0]
user@host# show
port 0 {
speed 10g;
}
port 1 {
speed 10g;

}
port 2 {
speed 100g;

}
port 3 {
speed 40g;

4. Commit your configuration changes.

5. Reset the PIC.

@ NOTE: Note the following when you configure rate selectability on an EX9200-12QS
line card:

e When you boot the line card:



o If rate selectability is not configured, all ports of the line card operate at the
default speed as four 10-Gigabit Ethernet interfaces.

o If rate selectability is configured with invalid port speeds, all ports for which
invalid speeds were configured operate at the default speed.

e If valid port speeds are configured, the ports operate at the configured speeds.

When you change an existing port-speed configuration, for the configuration to take
effect, you must do either of the following:

e Reset the PICs to which the configured ports belong, by using the request chassis
pic pic-slot pic-slot-number fpc-slot fpc-slot-number (online | offline) command.
Because resetting the line card takes several minutes and because it affects all the
Packet Forwarding Engines, use this command to apply your configuration
changes quickly.

e Reset the line card
An alarm is generated indicating the change in port-speed configuration.

When you change an existing port-speed configuration to an invalid port-speed
configuration and commit the configuration, an alarm is generated indicating that the
port-speed configuration is invalid. The port continues to operate at the existing port
speed.

You cannot configure rate selectability at the PIC level and the port level
simultaneously. Error messages are displayed when you try to commit such
configurations.

If you configure rate selectability at the port level, logical interfaces are created only
on the configured ports. No logical interfaces are created on the other ports.
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Site Preparation Checklist for an EX9204 Switch

The checklist in Table 48 on page 127 summarizes the tasks you need to perform to prepare a site for
installing an EX9204 switch.

Table 48: Site Preparation Checklist

Item or Task For More Information Performed by Date

Environment

Verify that environmental factors such as = "Environmental Requirements
temperature and humidity do not exceed | and Specifications for EX Series
switch tolerances. Switches" on page 129

Power

Measure distance between external
power sources and switch installation

site.
Calculate the power consumption and "AC Power Supply Specifications
requirements. for EX9204 Switches" on page

56

"DC Power Supply Specifications
for EX9204 Switches" on page
64

Power Requirements for
EX9200 Switch Components

Calculating the Fiber-Optic
Cable Power Budget for EX
Series Devices

Calculating the Fiber-Optic
Cable Power Margin for EX
Series Devices

Rack or Cabinet



Table 48: Site Preparation Checklist (Continued)

Item or Task

Select the type of rack or cabinet and
verify that it meets the minimum
requirements for the installation of the
switch.

Plan rack or cabinet location, ensuring the
required space clearances.

Secure the rack or cabinet to the floor
and building structure.

Cables

Plan the cable routing and management.
Acquire cables and connectors:

e Determine the number of cables
needed based on your planned
configuration.

e Ensure that the distance between
hardware components to be
connected allows for cable lengths to
be within the specified maximum
limits.

For More Information Performed by

"Rack Requirements" on page
139

"Cabinet Requirements" on page
141

"Clearance Requirements for
Airflow and Hardware
Maintenance for an EX9204
Switch" on page 138

Date



EX9204 Site Guidelines and Requirements

IN THIS SECTION

Environmental Requirements and Specifications for EX Series Switches | 129

General Site Guidelines | 136

Site Electrical Wiring Guidelines | 137

Clearance Requirements for Airflow and Hardware Maintenance for an EX9204 Switch | 138
Rack Requirements | 139

Cabinet Requirements | 141

Grounding Cable and Lug Specifications for EX9200 Switches | 142

Environmental Requirements and Specifications for EX Series Switches

The switch must be installed in a rack or cabinet housed in a dry, clean, well-ventilated, and
temperature-controlled environment.

Ensure that these environmental guidelines are followed:

e The site must be as dust-free as possible, because dust can clog air intake vents and filters, reducing
the efficiency of the switch cooling system.

e Maintain ambient airflow for normal switch operation. If the airflow is blocked or restricted, or if the
intake air is too warm, the switch might overheat, leading to the switch temperature monitor shutting
down the switch to protect the hardware components.

Table 49 on page 130 provides the required environmental conditions for normal switch operation.



Table 49: EX Series Switch Environmental Tolerances

Switch or
device

EX2200-
C

EX2200
(except
EX2200-
C
switches)

EX2300-
C

EX2300
(except
EX2300-
C
switches)

Environment Tolerance

Altitude

No performance
degradation up to
5,000 feet (1524
meters)

No performance
degradation up to
10,000 feet
(3048 meters)

No performance
degradation up to
5,000 feet
(1524 meters)

No performance
degradation up to
13,000 feet
(3962 meters) at
104° F (40°C) as
per GR-63

Relative Humidity

Normal operation

ensured in the relative
humidity range 10%

through 85%
(noncondensing)

Normal operation

ensured in the relative
humidity range 10%

through 85%
(noncondensing)

Normal operation

ensured in the relative
humidity range 10%

through 85%
(noncondensing)

Normal operation

ensured in the relative
humidity range 10%

through 85%
(noncondensing)

Temperature

Normal operation ensured
in the temperature range
32° F(0° C) through 104°

F (40° C) at altitudes up to
5,000 ft (1,524 m).

For information about
extended temperature SFP
transceivers supported on
EX2200 switches, see
Pluggable Transceivers
Supported on EX2200
Switches.

Normal operation ensured

in the temperature range

32° F(0° C) through 113°
F (45° C)

Normal operation ensured

in the temperature range

32° F(0° C) through 104°
F (40° C)

Normal operation ensured

in the temperature range

32° F(0°C) through 113°
F (45° C)

Seismic

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4,

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex2200-network-cable-transceiver-planning.html
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex2200-network-cable-transceiver-planning.html
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex2200-network-cable-transceiver-planning.html

Table 49: EX Series Switch Environmental Tolerances (Continued)

Switch or

device

EX3200

EX3300

EX3400

EX4100

EX4200

Environment Tolerance

Altitude

No performance
degradation up to
10,000 feet
(3048 meters)

No performance
degradation up to
10,000 feet
(3048 meters)

No performance
degradation up to
10,000 feet
(3048 meters)

No performance
degradation up to
5,000 feet
(1524 meters)

No performance
degradation up to
10,000 feet
(3048 meters)

Relative Humidity

Normal operation

ensured in the relative
humidity range 10%

through 85%
(noncondensing)

Normal operation

ensured in the relative
humidity range 10%

through 85%
(noncondensing)

Normal operation

ensured in the relative
humidity range 10%

through 85%
(noncondensing)

Normal operation

ensured in the relative
humidity range 10%

through 85%
(noncondensing)

Normal operation

ensured in the relative
humidity range 10%

through 85%
(noncondensing)

Temperature

Normal operation ensured

in the temperature range

32° F(0°C) through 113°
F (45° C)

Normal operation ensured

in the temperature range

32° F(0°C) through 113°
F (45° C)

Normal operation ensured

in the temperature range

32° F(0° C) through 113°
F (45° C)

Normal operation ensured

in the temperature range

32° F(0°C) through 113°
F (45° C)

Normal operation ensured

in the temperature range

32° F(0° C) through 113°
F (45° C)

Seismic

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4,

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.



Table 49: EX Series Switch Environmental Tolerances (Continued)

Switch or

device

EX4300

EX4400

EX4500

Environment Tolerance

Altitude

EX4300 switches
except the
EX4300-48MP
model— No
performance
degradation up to
10,000 feet
(3048 meters)

EX4300-48MP
model— No
performance
degradation up to
6,000 feet
(1829 meters)

No performance
degradation up to
6,000 feet
(1829 meters)

No performance
degradation up to
10,000 feet
(3048 meters)

Relative Humidity

EX4300 switches except
the EX4300-48MP model
— Normal operation
ensured in the relative
humidity range 10%
through 85%
(noncondensing)

EX4300-48MP model—
Normal operation
ensured in the relative
humidity range 5%
through 90%
(noncondensing)

Normal operation
ensured in the relative
humidity range 10%
through 90%
(noncondensing)

Normal operation
ensured in the relative
humidity range 10%
through 85%
(noncondensing)

Temperature

Normal operation ensured

in the temperature range

32° F(0°C) through 113°
F (45° C)

Normal operation ensured

in the temperature range

32° F(0°C) through 113°
F (45° C)

Normal operation ensured

in the temperature range

32° F(0°C) through 113°
F (45° C)

Seismic

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4,

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.



Table 49: EX Series Switch Environmental Tolerances (Continued)

Switch or

device

EX4550

EX4600

Environment Tolerance

Altitude

No performance
degradation up to
10,000 feet
(3048 meters)

No performance
degradation to
6,562 feet
(2000 meters)

Relative Humidity

Normal operation
ensured in the relative
humidity range 10%
through 85%
(noncondensing)

Normal operation
ensured in the relative
humidity range 5%
through 90%,
noncondensing

e Short-term operation

ensured in the relative

humidity range 5%
through 93%,
noncondensing

NOTE: As defined
in NEBS GR-63-
CORE, Issue 4,
short-term events
can be up to 96
hours in duration
but not more than
15 days per year.

Temperature

EX4550-32F switches—
Normal operation
ensured in the
temperature range 32°
F (0° C) through 113°

F (45° C)

EX4550-32T switches—
Normal operation is
ensured in the
temperature range 32°
F through 104° F

(40° C)

Normal operation
ensured in the
temperature range 32°
F (0° C) through 113°
F (45° C)

Nonoperating storage
temperature in shipping
container: - 40° F (-
40° C) through 158° F
(70° C)

Seismic

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.

Complies with
Zone 4
earthquake
requirements per
NEBS GR-63-
CORE, Issue 4.



Table 49: EX Series Switch Environmental Tolerances (Continued)

Switch or

device

EX4650

EX6210

EX8208

EX8216

Environment Tolerance

Altitude

No performance
degradation to
6,000 feet
(1829 meters)

No performance
degradation up to
10,000 feet
(3048 meters)

No performance
degradation up to
10,000 feet
(3048 meters)

No performance
degradation up to
10,000 feet
(3048 meters)

Relative Humidity

Normal operation
ensured in the relative
humidity range 10%
through 85%
(condensing)

Normal operation
ensured in the relative
humidity range 10%
through 85%
(noncondensing)

Normal operation
ensured in the relative
humidity range 10%
through 85%
(noncondensing)

Normal operation
ensured in the relative
humidity range 10%
through 85%
(noncondensing)

Temperature

Normal operation is
ensured in the temperature
range 32° F (0° C) through
104° F (40° Q)

Normal operation is
ensured in the temperature
range 32° F (0° C) through
104° F (40° Q)

Normal operation is
ensured in the temperature
range 32° F (0° C) through
104° F (40°C)

Normal operation is
ensured in the temperature
range 32° F (0° C) through
104° F (40° Q)

Seismic

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4,

Complies with
Zone 4
earthquake
requirements as
per GR-63, Issue
4.



Table 49: EX Series Switch Environmental Tolerances (Continued)

Switch or

device

EX9204

EX9208

EX9214

Environment Tolerance

Altitude

No performance
degradation up to
10,000 feet
(3048 meters)

No performance
degradation up to
10,000 feet
(3048 meters)

No performance
degradation up to
10,000 feet
(3048 meters)

Relative Humidity

Normal operation
ensured in the relative
humidity range 5%
through 90%
(noncondensing)

Normal operation
ensured in the relative
humidity range 5%
through 90%
(noncondensing)

Normal operation
ensured in the relative
humidity range 5%
through 90%
(noncondensing)

Temperature

Normal operation is
ensured in the temperature
range 32° F (0° C) through
104° F (40° Q)

Nonoperating storage
temperature in shipping
container: - 40° F (-
40° C)to 158° F(70°C)

Normal operation is
ensured in the temperature
range 32° F (0° C) through
104° F (40°C)

Nonoperating storage
temperature in shipping
container: - 40° F (-
40° C)to 158° F(70° C)

Normal operation is
ensured in the temperature
range 32° F (0° C) through
104° F (40°C)

Nonoperating storage
temperature in shipping
container: - 40° F (-
40° C) through 158° F
(70° C)

Seismic

Complies with
Zone 4
earthquake
requirements as
per GR-63.

Complies with
Zone 4
earthquake
requirements as
per GR-63.

Complies with
Zone 4
earthquake
requirements as
per GR-63.



Table 49: EX Series Switch Environmental Tolerances (Continued)

Switch or Environment Tolerance

device
Altitude Relative Humidity Temperature Seismic
EX9251 No performance Normal operation Normal operation ensured Complies with
degradation up to ensured in relative in temperature range of Telcordia
10,000 ft (3048 m) @ humidity range of 5% to 32° F(0°C)to 104° F Technologies
90%, noncondensing (40° C) Zone 4
earthquake
Nonoperating storage requirements
temperature in shipping
container: - 40° F (-
40° C) to 158° F (70° C)
XRE200 No performance Normal operation Normal operation ensured Complies with
degradation up to ensured in the relative in the temperature range Zone 4
10,000 feet humidity range 10% 41° F(5° C) through 104° | earthquake
(3048 meters) through 85% F (40° C) requirements as
(noncondensing) per GR-63, Issue
4.

@ NOTE: Install EX Series switches only in restricted areas, such as dedicated equipment
rooms and equipment closets, in accordance with Articles 110- 16, 110- 17, and 110-
18 of the National Electrical Code, ANSI/NFPA 70.

General Site Guidelines

Efficient device operation requires proper site planning. For the device to operate properly, you must
ensure maintenance and proper layout of the equipment, rack or cabinet, and wiring closet.

To plan and create an acceptable operating environment for your device and prevent environmentally
caused equipment failures:

e Keep the area around the chassis free from dust and conductive material, such as metal flakes.

e Follow the prescribed airflow guidelines to ensure that the cooling system functions properly. Ensure
that the exhaust from other equipment does not blow into the intake vents of the device.



¢ Follow the prescribed electrostatic discharge (ESD) prevention procedures to prevent damaging the
equipment. Static discharge can cause components to fail completely or intermittently over time.

¢ Install the device in a secure area, so that only authorized personnel can access the device.

Site Electrical Wiring Guidelines

Table 50 on page 137 describes the factors you must consider while planning the electrical wiring at
your site.

A WARNING: You must provide a properly grounded and shielded environment and use
electrical surge-suppression devices.

Avertissement Vous devez établir un environnement protégé et convenablement mis a la
terre et utiliser des dispositifs de parasurtension.

Table 50: Site Electrical Wiring Guidelines

Site Wiring Factor Guidelines

Signaling limitations If your site experiences any of the following problems, consult experts in electrical
surge suppression and shielding:

e Radio frequency interference (RFI) because of improperly installed wires.

e Damage from lightning strikes occurring when wires exceed recommended
distances or pass between buildings.

e Damage to unshielded conductors and electronic devices as a result of
electromagnetic pulses (EMPs) caused by lightning.

Radio frequency To reduce or eliminate RFI from your site wiring, do the following:

interference
e Use a twisted-pair cable with a good distribution of grounding conductors.

e |f you need to exceed the recommended distances, use a high-quality twisted-
pair cable with one ground conductor for each data signal, when applicable.



Table 50: Site Electrical Wiring Guidelines (Continued)

Site Wiring Factor Guidelines
Electromagnetic If your site is susceptible to problems with electromagnetic compatibility (EMC),
compatibility particularly from lightning or radio transmitters, seek expert advice.

Strong sources of electromagnetic interference (EMI) can cause:
e Destruction of the signal drivers and receivers in the device.

e Electrical hazards as a result of power surges conducted over the lines into the
equipment.

Clearance Requirements for Airflow and Hardware Maintenance for an
EX9204 Switch

When planning the site for installing an EX9204 switch, you must allow sufficient clearance around the
switch.

e For the cooling system to function properly, the airflow around the chassis must be unrestricted.
Allow at least 6 in. (15.2 cm) of clearance between side-cooled switches. Allow 2.8 in. (7.1 cm)
between the side of the chassis and any non-heat-producing surface such as a wall. See Figure 41 on
page 139.

e If you are mounting the switch on a rack or cabinet along with other equipment, ensure that the
exhaust from other equipment does not blow into the intake vents of the chassis.

Airflow must always be from front-to-back with respect to the rack. If the switch has side-to-rear
airflow, then provisions must be made to ensure that fresh air from the front of the rack is supplied
to the inlets, and exhaust exits the rear of the rack. The switch must not interfere with the cooling of
other systems in the rack. Fillers must be used as appropriate in the rack to ensure there is no
recirculation of heated exhaust air back to the front of the rack. Care must also be taken around
cables to ensure that no leakage of air in situations where recirculation may result.

e For service personnel to remove and install hardware components, there must be adequate space at
the front and back of the switch. At least 24 in. (61 cm) is required both in front of and behind the
switch. NEBS GR-63 recommends that you allow at least 30 in. (76.2 cm) in front of the rack and
24 in. (61.0 cm) behind the rack.

Figure 41 on page 139 shows the clearance requirement for an EX9204 switch chassis.



Figure 41: Clearance Requirements for Airflow and Hardware Maintenance for an EX9204 Switch
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Rack Requirements

You can mount the device on two-post racks or four-post racks.

Rack Requirement = Guidelines

Rack type A U is the standard rack unit defined by the Electronic Components Industry Association
(ECIA) (http:/www.ecianow.org).

You can mount the device on a rack that provides bracket holes or hole patterns spaced at
1U (1.75in. or 4.45 cm) increments and meets the size and strength requirements to
support the weight.

Mounting bracket The holes in the mounting brackets are spaced at 1U (1.75 in. or 4.45 cm) so that the
hole spacing device can be mounted in any rack that provides holes spaced at that distance.


http://www.ecianow.org

(Continued)

Rack Requirement = Guidelines

Rack size and Ensure that the:

strength

Rack connectionto = 4
building structure

Rack complies with the size and strength standards of a 19-in. rack as defined by the
ECIA (http:/www.ecianow.org).

Rack rails are spaced widely enough to accommodate the external dimensions of the
device chassis. Also ensure that the outer edges of the front mounting brackets extend
the width of the chassis to 19 in. (48.2 cm).

Rack is strong enough to support the weight of the device.

Spacing of rails and adjacent racks provides for proper clearance around the device and
rack.

The EX4100-F 12 port switches can be mounted on a 2 post rack by using 2-post rack
mount kit.

The EX4100-F 24 and 48 port Switches can be mounted on a 2 post rack using 2-post
rack mount kit or on a 4-post rack using either 2-post rack mount kit or 4-post rack
mount kit.

EX4400 Switches can be mounted on a 2 post rack using 2-post rack mount kit or on a
4-post rack using either 2-post rack mount kit or 4-post rack mount kit.

For Installations using 4-post rack mount kit:

e If you are mounting a switch flush with the front posts of a rack, ensure the
minimum distance between front and rear post shall be 24 in. (60.96 cm) and
extendable upto 31.5 in. (80 cm).

e |f you are mounting a switch in a recessed position (using the EX-4PST-RMK) from
the front posts of a rack, ensure the minimum distance between front and rear post
shall be 26 in. (66.04 cm) and extendable upto 31.5 in. (80 cm).

Secure the rack to the building structure.
If your geographical area is earthquake-prone, secure the rack to the floor.

Secure the rack to the ceiling brackets as well as wall or floor brackets for maximum
stability.


http://www.ecianow.org

Cabinet Requirements

You can mount the device in a cabinet that contains a 19-in. rack.

Table 51: Cabinet Requirements and Specifications

Cabinet Requirement Guidelines

Cabinet size and clearance e The minimum cabinet size is 27.7 in. (70.35 cm) between cabinet front

door and cabinet rear wall. It is recommended to have minimum of 6 in.
clearance from the cabinet front door and switch front panel minimum
of 6 in. clearance from the cabinet rear wall and switch rear panel. Large
cabinets improve airflow and reduce chances of overheating.

e The outer edges of the front mounting brackets extend the width of the
chassis to 19 in. (48.2 cm).

e The EX4400 switches can be mounted on the front posts of a rack
inside a cabinet by using the 2-post RMK or on a 4-post rack inside the
cabinet using 4-post rack mount kit.

For installations using 4-post rack mount kit:

e If you are mounting a device/switch flush with the front posts of a
rack inside the cabinet, ensure the minimum distance between front
and rear post shall be 24.0 in. (60.96 cm) and extendable upto 31.50
in (80.0 cm).

e If you are mounting a switch in a recessed position (using the
EX-4PST-RMK) from the front posts of a rack, ensure the minimum
distance between front and rear post shall be 26.0 in. (66.04cm) and

extendable upto 31.5 in. (80.00 cm).



Table 51: Cabinet Requirements and Specifications (Continued)

Cabinet Requirement Guidelines

Cabinet airflow requirements When you mount the device in a cabinet:

e Ensure that ventilation through the cabinet is sufficient to prevent
overheating.

e Ensure that there is adequate cool air supply to dissipate the thermal
output of the device or devices.

e Ensure that the hot air exhaust of the chassis exits the cabinet without
recirculating into the device. An open cabinet (without a top or doors)
that employs hot air exhaust extraction from the top ensures the best
airflow through the chassis. If the cabinet contains a top or doors,
perforations in these elements assist with removing the hot air exhaust.

e |[nstall the device in the cabinet in a way that maximizes the open space
on the side of the chassis that has the hot air exhaust.

e Route and secure all cables to minimize the blockage of airflow to and
from the chassis.

e Ensure that the spacing of rails and adjacent cabinets is such that proper
clearance exists around the device and cabinet.

e A cabinet larger than the minimum required provides better airflow and
reduces the chance of overheating.

Grounding Cable and Lug Specifications for EX9200 Switches
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To ensure proper operation and to meet safety and electromagnetic interference (EMI) requirements,
you must connect an EX9200 switch to earth ground before you connect power to the switch. You must
use the protective earthing terminal on the switch chassis to connect the switch to earth ground.

A WARNING: The switch is installed in a restricted-access location. It has a separate
protective earthing terminal on the chassis that must be permanently connected to earth
ground to adequately ground the chassis and protect the operator from electrical
hazards.

A CAUTION: Before switch installation begins, ensure that a licensed electrician has
attached an appropriate grounding lug to the grounding cable that you supply. Using a
grounding cable with an incorrectly attached lug can damage the switch.

Grounding Points Specifications for an EX9200 Switch

To meet safety and electromagnetic interference (EMI) requirements and to ensure proper operation, the
switch must be adequately grounded before power is connected. To ground AC-powered and DC-
powered switches, you must connect a grounding cable to earth ground and then attach it to the chassis
grounding points using the two screws provided.

Two threaded inserts (PEM nuts) are provided on the upper rear of the chassis for connecting the switch
to earth ground. The grounding points fit UNC 1/4-20 screws (American). The grounding points are
spaced at 0.625 in. (15.86 mm) centers.

@ NOTE: Additional grounding is provided to an AC-powered switch when you plug its
power supplies into grounded AC power receptacles.

Grounding Cable Lug Specifications for an EX9200 Switch

The accessory box shipped with the switch includes one cable lug that attaches to the grounding cable
(see Figure 42 on page 144) and two UNC 1/4-20 screws used to secure the grounding cable to the
grounding points.



Figure 42: Grounding Lug for an EX9200 Switch
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A CAUTION: Before switch installation begins, a licensed electrician must attach a cable
lug to the grounding and power cables that you supply. A cable with an incorrectly
attached lug can damage the switch.

@ NOTE: The same cable lug is used for the DC power cables.

Grounding Cable Specifications for an EX9200 Switch

The grounding cable that you provide must meet the specifications in Table 52 on page 144.

Table 52: Grounding Cable Specifications

Cable Type Quantity and Specification

Grounding One 6 AWG (13.3 mm?2), minimum 60 °C wire, or one that complies
with the by the local code

For DC-powered EX9214 switches, the 48 VDC facility must be
equipped with a circuit breaker rated 40 A (-48 VDC), or 60 A (-

48 VDC), and the grounding cable must be minimum 10 AWG, or one
that complies with the by the local code.



EX9200 Network Cable and Transceiver Planning
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Pluggable Transceivers Supported on EX9200 Switches

The line cards in EX9200 switches support 1-gigabit Ethernet small form-factor pluggable (SFP), 1-
gigabit Fast Ethernet SFP, 10-gigabit small form-factor pluggable plus (SFP+), 40-gigabit quad small
form-factor pluggable plus (QSFP+), and 100-gigabit C form-factor pluggable (CFP) transceivers.

e You can find the list of transceivers supported on EX9204 switches and information about those
transceivers at the Hardware Compatibility Tool page for EX9204.

e You can find the list of transceivers supported on EX9208 switches and information about those
transceivers at the Hardware Compatibility Tool page for EX9208.

e You can find the list of transceivers supported on EX9214 switches and information about those
transceivers at the Hardware Compatibility Tool page for EX9214.

@ NOTE: We recommend that you use only optical transceivers and optical connectors
purchased from Juniper Networks with your Juniper Networks device.

A CAUTION: The Juniper Networks Technical Assistance Center (JTAC) provides complete
support for Juniper-supplied optical modules and cables. However, JTAC does not
provide support for third-party optical modules and cables that are not qualified or
supplied by Juniper Networks. If you face a problem running a Juniper device that uses
third-party optical modules or cables, JTAC may help you diagnose host-related issues if
the observed issue is not, in the opinion of JTAC, related to the use of the third-party
optical modules or cables. Your JTAC engineer will likely request that you check the


https://pathfinder.juniper.net/hct/product/#prd=EX9204
https://pathfinder.juniper.net/hct/product/#prd=EX9208
https://pathfinder.juniper.net/hct/product/#prd=EX9214

third-party optical module or cable and, if required, replace it with an equivalent Juniper-
qualified component.

Use of third-party optical modules with high-power consumption (for example, coherent
ZR or ZR+) can potentially cause thermal damage to or reduce the lifespan of the host
equipment. Any damage to the host equipment due to the use of third-party optical
modules or cables is the users’ responsibility. Juniper Networks will accept no liability for
any damage caused due to such use.

The Gigabit Ethernet SFP, SFP+, and QSFP+ transceivers and the 100GBASE-LR4 CFP transceivers
installed in EX9200 switches support digital optical monitoring (DOM): You can view the diagnostic
details for these transceivers by issuing the operational mode CLI command show interfaces diagnostics

optics.

Overview of EX Series Switches: Fiber-Optic Cable Signal Loss,
Attenuation, and Dispersion
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To determine the power budget and power margin needed for fiber-optic connections, you need to
understand how signal loss, attenuation, and dispersion affect transmission. EX Series switches use
various types of network cables, including multimode and single-mode fiber-optic cable.

Signal Loss in Multimode and Single-Mode Fiber-Optic Cable

Multimode fiber is large enough in diameter to allow rays of light to reflect internally (bounce off the
walls of the fiber). Interfaces with multimode optics typically use LEDs as light sources. However, LEDs
are not coherent light sources. They spray varying wavelengths of light into the multimode fiber, which
reflects the light at different angles. Light rays travel in jagged lines through a multimode fiber, causing
signal dispersion. When light traveling in the fiber core radiates into the fiber), higher-order mode loss
(HOL) occurs. (Cladding consists of layers of lower-refractive index material in close contact with a core
material of higher refractive index.) Together, these factors reduce the transmission distance of
multimode fiber compared to that of single-mode fiber.


https://www.juniper.net/documentation/en_US/junos/topics/reference/command-summary/show-interfaces-diagnostics-optics-ex-series.html
https://www.juniper.net/documentation/en_US/junos/topics/reference/command-summary/show-interfaces-diagnostics-optics-ex-series.html

Single-mode fiber is so small in diameter that rays of light reflect internally through one layer only.
Interfaces with single-mode optics use lasers as light sources. Lasers generate a single wavelength of
light, which travels in a straight line through the single-mode fiber. Compared to multimode fiber, single-
mode fiber has a higher bandwidth and can carry signals for longer distances. Single-mode fiber is
consequently more expensive than multimode fiber.

Exceeding the maximum transmission distances can result in significant signal loss, which causes
unreliable transmission.

Attenuation and Dispersion in Fiber-Optic Cable

An optical data link functions correctly provided that modulated light reaching the receiver has enough
power to be demodulated correctly. Attenuation is the reduction in strength of the light signal during
transmission. Passive media components such as cables, cable splices, and connectors cause
attenuation. Although attenuation is significantly lower for optical fiber than for other media, it still
occurs in both multimode and single-mode transmissions. An efficient optical data link must transmit
enough light to overcome attenuation.

Dispersion is the spreading of the signal over time. The following two types of dispersion can affect
signal transmission through an optical data link:

e Chromatic dispersion, which is the spreading of the signal over time caused by the different speeds
of light rays

e Modal dispersion, which is the spreading of the signal over time caused by the different propagation
modes in the fiber

For multimode transmission, modal dispersion usually limits the maximum bit rate and link length.
Chromatic dispersion or attenuation is not a factor.

For single-mode transmission, modal dispersion is not a factor. However, at higher bit rates and over
longer distances, chromatic dispersion limits the maximum link length.

An efficient optical data link must have enough light to exceed the minimum power that the receiver
requires to operate within its specifications. In addition, the total dispersion must be within the limits
specified for the type of link in Telcordia Technologies document GR-253-CORE (Section 4.3) and
International Telecommunications Union (ITU) document G.957.

When chromatic dispersion is at the maximum allowed, you can consider its effect as a power penalty in
the power budget. The optical power budget must allow for the sum of component attenuation, power
penalties (including those from dispersion), and a safety margin for unexpected power loss.



Calculate the Fiber-Optic Cable Power Budget for EX Series Devices

To ensure that fiber-optic connections have sufficient power for correct operation, calculate the link's
power budget when planning fiber-optic cable layout and distances. This planning helps you ensure that
fiber-optic connections have sufficient power for correct operation. The power budget is the maximum
amount of power the link can transmit. When you calculate the power budget, you use a worst-case
analysis to provide a margin of error. You use a worst-case analysis even though not all the parts of an
actual system operate at the worst-case levels.

To calculate the worst-case estimate for a fiber-optic cable power budget (Pg) for the link:

1. Determine values for the link's minimum transmitter power (P7) and minimum receiver sensitivity
(Pg. In the following example, we measure both (P;) and (Pg) in decibels relative to one milliwatt
(dBm).

Pr=-15dBm

Pg=- 28 dBm

@ NOTE: See the specifications for your transmitter and receiver to find the minimum
transmitter power and minimum receiver sensitivity.

2. Calculate the power budget (Pg) by subtracting (Pg) from (Py):
- 15dBm - (-28 dBm) = 13 dBm

Calculating the Fiber-Optic Cable Power Margin for EX Series Devices

Before calculating the power margin, calculate the power budget (see Calculating the Fiber-Optic Cable
Power Budget for EX Series Devices).

Calculate the link's power margin when planning fiber-optic cable layout and distances to ensure that
fiber-optic connections have sufficient signal power to overcome system loss and still satisfy the
minimum input requirements of the receiver for the required performance level. The power margin (Py)
is the amount of power available after you subtract attenuation or link loss (L) from the power budget
(Pg).

When you calculate the power margin, you use a worst-case analysis to provide a margin of error, even
though not all parts of an actual system operate at worst-case levels. A power margin (Py,) greater than
zero indicates that the power budget is sufficient to operate the receiver and that it does not exceed the
maximum receiver input power. This means that the link will work. A (P, that is zero or negative


https://www.juniper.net/documentation/us/en/hardware/mx960/acx1000/topics/task/fiber-optic-cable-budget-margin-calculating.html
https://www.juniper.net/documentation/us/en/hardware/mx960/acx1000/topics/task/fiber-optic-cable-budget-margin-calculating.html

indicates insufficient power to operate the receiver. See the specification for your receiver to find the

maximum receiver input power.

To calculate the worst-case estimate for the power margin (P, for the link:

1. Determine the maximum value for link loss (LL) by adding estimated values for applicable link-loss
factors—for example, use the sample values for various factors as provided in Table 53 on page 149

(here, the link is 2 km long and multimode, and the (Pg) is 13 dBm):

Table 53: Estimated Values for Factors Causing Link Loss

Link-Loss Factor

Higher-order mode losses
(HOL)

Modal and chromatic
dispersion

Connector

Splice

Fiber attenuation

Clock Recovery Module (CRM)

Estimated Link-Loss Value

e Multimode—0.5 dBm

e Single mode—None

e Multimode—None, if product of
bandwidth and distance is less
than 500 MHz/km

e Single mode—None

0.5 dBm

0.5 dBm

e Multimode—1 dBm/km

o Single mode—0.5 dBm/km

1 dBm

Sample (LL) Calculation Values

e 0.5dBm

e 0dBm

e 0dBm

e 0dBm

This example assumes 5 connectors.
Loss for 5 connectors:

(5) * (0.5dBm) = 2.5 dBm

This example assumes 2 splices. Loss
for two splices:

(2) * (0.5dBm) = 1 dBm

This example assumes the link is 2
km long. Fiber attenuation for 2 km:

e (2km)*(1.0dBm/km) =2 dBm

e (2km)*(0.5dBm/km)=1dBm

1 dBm



@ NOTE: For information about the actual amount of signal loss caused by equipment and
other factors, see your vendor documentation for that equipment.

2. Calculate the (Py) by subtracting (LL) from (Ppg):
PB -LL = PM

(13 dBm) - (0.5 dBm [HOL]) - ((5) * (0.5 dBm)) - ((2) * (0.5 dBm)) - ((2 km) * (1.0 dBm/km)) - (1 dB
[CRM]) = Py

13 dBm - 0.5dBm - 2.5dBm - 1 dBm - 2 dBm - 1 dBm = Py
Pm = 6 dBm

The calculated power margin is greater than zero, indicating that the link has sufficient power for
transmission. Also, the power margin value does not exceed the maximum receiver input power.
Refer to the specification for your receiver to find the maximum receiver input power.

EX9200 Management Cable Specifications and
Pinouts

IN THIS SECTION

Management Cable Specifications | 150

Console Port Connector Pinout Information | 151

USB Port Specifications for an EX Series Switch | 152

RJ-45 Management Port Connector Pinout Information | 153

RJ-45 to DB-9 Serial Port Adapter Pinout Information | 154

Management Cable Specifications

Table 54 on page 151 lists the specifications for the cables that connect the console and management
ports to management devices.



Table 54: Specifications of Cables to Connect to Management Devices

Ports Cable Specifications Receptacle Additional Information
RJ-45 Console port Rollover cable RJ-45 Connect a Device to a
Management Console
Using an RJ-45 Connector
Management Ethernet Ethernet cable with an RJ-45 Connect a Device to a
port RJ-45 connector Network for Out-of-Band
Management

Mini-USB Type-B Console ' Mini-USB cable with Mini-USB
port standard-A and Mini-USB
Type-B (5-pin) connector

Console Port Connector Pinout Information

The console port on a Juniper Networks device is an RS-232 serial interface that uses an RJ-45
connector to connect to a console management device. The default baud rate for the console port is
9600 baud.

Table 55 on page 152 provides the pinout information for the RJ-45 console connector.

@ NOTE: We no longer include the RJ-45 console cable with the DB-9 adapter as part of
the device package. If the console cable and adapter are not included in your device
package, or if you need a different type of adapter, you can order the following
separately:

e RJ-45 to DB-9 adapter (JNP-CBL-RJ45-DB9)
e RJ-45 to USB-A adapter (JNP-CBL-RJ45-USBA)
e RJ-45 to USB-C adapter (JNP-CBL-RJ45-USBC)

If you want to use RJ-45 to USB-A or RJ-45 to USB-C adapter you must have X64 (64-
Bit) Virtual COM port (VCP) driver installed on your PC. See, https:/ftdichip.com/
drivers/vcp-drivers/ to download the driver.


https://ftdichip.com/drivers/vcp-drivers/
https://ftdichip.com/drivers/vcp-drivers/

@ NOTE: If your laptop or desktop PC does not have a DB-9 plug connector pin and you
want to connect your laptop or desktop PC directly to a device, use a combination of the
RJ-45-to-DB-9 socket adapter and a USB-to-DB-9 plug adapter. You must provide the
USB-to-DB-9 plug adapter.

Table 55: Console Port Connector Pinout Information

Pin Signal Description

1 NC No connect

2 NC No connect

3 TxD Output Transmit data

4 GND Signal ground

5 GND Signal ground

6 RxD Input Receive data

7 DCD Input Data carrier detect
8 NC No connect

USB Port Specifications for an EX Series Switch

Juniper Networks tested and officially supports the following USB flash drives for the USB port on all
EX Series switches:

e RE-USB-1G-S
e RE-USB-2G-S

e RE-USB-4G-S



A CAUTION: Any USB memory product not listed as supported for EX Series switches has
not been tested by Juniper Networks. The use of any unsupported USB memory product
could expose your EX Series switch to unpredictable behavior. Juniper Networks
Technical Assistance Center (JTAC) can provide only limited support for issues related to
unsupported hardware. We strongly recommend that you use only supported USB flash
drives.

All USB flash drives used on EX Series switches must have the following features:
e USB 2.0 or later.
e Formatted with a FAT32 or MS-DOS file system.

e If the switch is running Junos OS Release 9.5 or earlier, the formatting method must use a primary
boot record. Microsoft Windows formatting, by default, does not use a primary boot record. See the
documentation for your USB flash drive for information about how your USB flash drive is formatted.

RJ-45 Management Port Connector Pinout Information

Table 56 on page 153 provides the pinout information for the RJ-45 connector for the management port
on Juniper Networks devices.

Table 56: RJ-45 Management Port Connector Pinout Information

Pin Signal Description

1 TRP1+ Transmit/receive data pair 1
2 TRP1- Transmit/receive data pair 1
3 TRP2+ Transmit/receive data pair 2
4 TRP3+ Transmit/receive data pair 3

5 TRP3- Transmit/receive data pair 3



Table 56: RJ-45 Management Port Connector Pinout Information (Continued))

Pin Signal Description

6 TRP2- Transmit/receive data pair 2
7 TRP4+ Transmit/receive data pair 4
8 TRP4- Transmit/receive data pair 4

RJ-45 to DB-9 Serial Port Adapter Pinout Information

The console port on a Juniper Networks device is an RS-232 serial interface that uses an RJ-45

connector to connect to a management device such as a laptop or a desktop PC. If your laptop or
desktop PC does not have a DB-9 plug connector pin and you want to connect your laptop or desktop
PC to the device, use a combination of the RJ-45 to DB-9 socket adapter along with a USB to DB-9 plug

adapter.

Table 57 on page 154 provides the pinout information for the RJ-45 to DB-9 serial port adapter.

Table 57: RJ-45 to DB-9 Serial Port Adapter Pinout Information

RJ-45 pin Signal DB-9 pin
1 NC 8
2 NC 6
3 D 2
4 GND 5
6 RxD 3

7 DCD 4

Signal

CTS

DSR

RxD

GND

TxD

DTR



Table 57: RJ-45 to DB-9 Serial Port Adapter Pinout Information (Continued)

RJ-45 pin Signal DB-9 pin Signal

8 NC 7 RTS
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Unpacking and Mounting the EX9204 Switch
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Unpacking the EX9200 Switch

The switch is shipped in a wooden crate. A wooden pallet forms the base of the crate. The switch
chassis is bolted to this pallet. Quick start installation instructions and a cardboard accessory box are
also included in the shipping crate.

@ NOTE: The switch is maximally protected inside the shipping box. Do not unpack it until
you are ready to begin installation.

Ensure that you have the following parts and tools available:

e Phillips (+) screwdrivers, number 1 and 2

e 1/2-in. or 13-mm open-end or socket wrench to remove bracket bolts from the shipping pallet
e Cover panels to cover any slots not occupied by a component

To unpack the switch:

1. Move the shipping crate to a staging area as close to the installation site as possible, where you
have enough room to remove the components from the chassis. While the chassis is bolted to the
pallet, you can use a forklift or pallet jack to move it.
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Position the shipping crate with the arrows pointing up.

Open all the latches on the shipping crate.

Remove the front door of the shipping crate cover and set it aside.
Slide the remainder of the shipping crate cover off the pallet.

Remove the foam covering the top of the switch.

Remove the accessory box and the Quick Start installation instructions.
Verify the parts received against the lists.

Remove the vapor corrosion inhibitor (VCI) packs attached to the pallet, being careful not to break
the VCI packs open.

To remove the brackets holding the chassis on the pallet, use a 1/2-in. socket wrench and a
number 2 Phillips screwdriver to remove the bolts and screws from the brackets.

Store the brackets and bolts inside the accessory box.

Save the shipping crate cover, pallet, and packing materials in case you need to move or ship the
switch at a later time.

Figure 43 on page 158 shows an EX9208 switch in the shipping crate. The contents are the same
for all EX9200 switches.

Figure 43: Contents of the Shipping Crate for EX9200 Switches
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Parts Inventory (Packing List) for an EX9204 Switch

The switch shipment includes a packing list. Check the parts you receive in the switch shipping crate
against the items on the packing list. The packing list specifies the part number and provides description
of each part in your order. The parts shipped depend on the configuration you order. See "EX9204
Switch Configurations" on page 22 for more information.

If any part on the packing list is missing, contact your customer service representative or contact Juniper
customer care from within the U.S. or Canada by telephone at 1-888-314-5822. For international-dial or
direct-dial options in countries without toll-free numbers, see https:/www.juniper.net/support/
requesting-support.html .

@ NOTE: All line cards ordered are shipped separately. Line cards are not listed on the
switch’s packing list.

@ NOTE: The base configuration is available only with AC power supplies. The redundant

configuration ships with either AC or DC power supplies.

Table 58 on page 159 lists the parts and their quantities in the packing list for a base configuration and a
redundant configuration switch.

Table 58: Parts List for Different EX9204 Switch Configurations

Component Base Configuration Quantity Redundant Configuration Quantity

Chassis, including the midplaneand = 1 1
front-mounting brackets

Routing Engine module (RE module) | 1 2
Switch Fabric module (SF module) 1 2
Power supplies One of the following: One of the following:

e 2]ow-line (100-120 VAC) AC e 4low-line (100-120 VAC) AC
e 1 high-line (200-240 VAC)AC | e 2 high-line (200-240 VAC) AC

e 2DC


https://www.juniper.net/support/requesting-support.html
https://www.juniper.net/support/requesting-support.html

Table 58: Parts List for Different EX9204 Switch Configurations (Continued))

Component Base Configuration Quantity Redundant Configuration Quantity
Fan tray 1 1
Air filter 1 1
Cover panels for slots without e Line card cover panels: 2 e Line card cover panels: 2
installed components
e Multifunctional module cover e Power supply cover panels: up
panel: 1 to 2

e Power supply cover panels: up
to 3

Table 59 on page 160 lists the parts contained in the accessory box. The same accessories ship with
both configurations of the switch.

Table 59: Accessory Box Parts List

Part Quantity
Screws to mount chassis and small shelf 22
DC power terminal Lugs, 6 WG 5

Terminal block plug, 3-pole, 5.08 mm spacing, 12A, to connect the @ 2

alarms

Label, accessories contents, EX9204 1
Read me first document 1
Affidavit for T1 connection 1

Juniper Networks Product Warranty 1



Table 59: Accessory Box Parts List (Continued)

Part Quantity
End User License Agreement 1
Document sleeve 1
Documentation Roadmap 1
3in. x 5in. pink bag 2
9 in.x 12 in. pink bag, ESD 2
Accessory box, 19 in. x 12 in. x 3 in. 1
ESD wrist strap with cable 1

®

NOTE: We no longer include the RJ-45 console cable with the DB-9 adapter as part of
the device package. If the console cable and adapter are not included in your device
package, or if you need a different type of adapter, you can order the following
separately:

e RJ-45 to DB-9 adapter (JNP-CBL-RJ45-DB9)
e RJ-45 to USB-A adapter (JNP-CBL-RJ45-USBA)
e RJ-45 to USB-C adapter (JNP-CBL-RJ45-USBC)

If you want to use RJ-45 to USB-A or RJ-45 to USB-C adapter you must have X64 (64-
Bit) Virtual COM port (VCP) driver installed on your PC. See, https:/ftdichip.com/
drivers/vcp-drivers/ to download the driver.

Unpacking a Line Card Used in an EX9200 Switch

Before you unpack a line card:


https://ftdichip.com/drivers/vcp-drivers/
https://ftdichip.com/drivers/vcp-drivers/

e Ensure that you have taken the necessary precautions to prevent electrostatic discharge (ESD)
damage (see Prevention of Electrostatic Discharge Damage).

e Ensure that you know how to handle and store the line card (see "Handling and Storing Line Cards"
on page 264).

The line cards for EX9200 switches are rigid sheet-metal structures that house the line card components

including network ports. The line cards are shipped in a cardboard carton, secured with foam packing
material.

A CAUTION: The line cards are maximally protected inside the shipping carton. Do not
unpack the line cards until you are ready to install them in the switch chassis.

To unpack a line card (see Figure 44 on page 162):

Move the shipping carton to a staging area as close to the installation site as possible.
Position the carton so that the arrows are pointing up.

Open the top flaps on the shipping carton.

Pull out the packing material, which holds the line card in place.

Remove the line card from the antistatic bag.

S T o o

Figure 44: Unpacking a Line Card Used in an EX9200 Switch
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Save the shipping carton and packing materials in case you need to move or ship the line card later.
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I Update Base Installation Data

A CAUTION: Update the installation base data if any addition or change to the installation
base occurs or if the installation base is moved. Juniper Networks is not responsible for
not meeting the hardware replacement SLA for products that do not have accurate
installation base data.

Update your installation base at https:/supportportal.juniper.net/s/CreateCase .

I Installing and Connecting an EX9204 Switch

The EX9204 switch chassis is a rigid sheet-metal structure that houses the other hardware components
such as Switch Fabric modules (SF modules), Routing Engine module (RE module), line cards, power
supplies, fan tray, and air filter. The switch is shipped in a wooden crate. A wooden pallet forms the base
of the crate.

To install and connect an EX9204 switch:

1. Follow instructions in Unpacking the EX9200 Switch.

2. Mount the switch by following instructions appropriate for your site:

o Mounting an EX9200 Switch on a Rack or Cabinet Using a Mechanical Lift

¢ "Mounting an EX9204 Switch on a Rack or Cabinet Without Using a Mechanical Lift" on page 171
3. Follow instructions in Connect Earth Ground to an EX Series Switch.

4. Follow instructions for connecting power as appropriate for your site:

e "Connecting AC Power to an EX9204 Switch" on page 184

e "Connecting DC Power to an EX9204 Switch" on page 187

5. Perform initial configuration of the switch by following instructions in "Connecting and Configuring
an EX9200 Switch (CLI Procedure)" on page 204

6. Set the switch’s management options by following the appropriate instructions:

e "Connecting an EX9200 Switch to a Network for Out-of-Band Management" on page 194

e "Connecting an EX9200 Switch to a Management Console or an Auxiliary Device" on page 195
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Installing a Mounting Shelf in a Rack or Cabinet for an EX9204 Switch

Ensure that you have the following parts and tools available to install the switch:

e Cage nuts (optional) and mounting screws

e Phillips (+) screwdrivers, number 1 and 2

e Mounting shelf

The switch can be installed in a four-post rack or cabinet or in an open-frame rack.

We recommend that you install the mounting shelf, which is included in the shipping container, before
installing the switch because the weight of a fully loaded chassis can be up to 128.0 Ibs (58.1 kg).

Table 60 on page 164 specifies the holes in which you insert cage nuts and screws to install the
mounting hardware required (an X indicates a mounting hole location). The hole distances are relative to
one of the standard U divisions on the rack. The bottom of all mounting shelves is at 0.02 in. above a U
division.

Table 60: Four-Post Rack or Cabinet Mounting Hole Locations

Hole Distance Above U Division Mounting Shelf
4 2.00in. (5.1 cm) 1.14U X
3 1.51in. (3.8 cm) 0.86 U X
2 0.88in. (2.2 cm) 0.50 U X
1 0.25in. (0.6 cm) 0.14 U X

To install the mounting shelf on the front rails of a four-post rack or cabinet, or on the rails of an open-
frame rack:

1. If needed, install cage nuts in the holes specified in Table 60 on page 164.

2. On the back of each rack rail, partially insert a mounting screw into the lowest hole specified in Table
60 on page 164.

3. Install the mounting shelf on the back of the rack rails. Rest the bottom slot of each flange on a
mounting screw.

4. Partially insert the remaining screws into the open holes in each flange of the mounting shelf (see
Figure 45 on page 165 and Figure 46 on page 166).
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5. Tighten all the screws completely.
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Figure 46: Installing the Mounting Shelf on an Open-Frame Rack
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Moving the Mounting Brackets for Center-Mounting an EX9200 Switch

Two removable mounting brackets are attached to the mounting holes closest to the front of the chassis.
You can move the pair of brackets to another position on the side of the chassis for center-mounting the

switch.

To move the mounting brackets from the front of the chassis toward the center of the chassis (see
Figure 47 on page 167, Figure 48 on page 167, or Figure 49 on page 168):

1. Remove the three screws at the top and center of the bracket.

2. Pull the top of the bracket slightly away from the chassis. The bottom of the bracket contains a tab
that inserts into a slot in the chassis.

3. Pull the bracket away from the chassis so that the tab is removed from the chassis slot.
4. Insert the bracket tab into the slot in the bottom center of the chassis.
5. Align the bracket with the two mounting holes located toward the top center of the chassis.

There is no mounting hole in the center of the chassis that corresponds to the hole in the center of
the bracket.

6. Insert the two screws at the top of the bracket and tighten each partially.

Two screws are needed for mounting the bracket on the center of the chassis. You do not need the
third screw.

7. Tighten the two screws completely.
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8. Repeat the procedure for the other bracket.

Figure 47: Moving the Mounting Brackets to the Center of the Chassis in an EX9204 Switch
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Figure 48: Moving the Mounting Brackets to the Center of the Chassis in an EX9208 Switch




Figure 49: Moving the Mounting Brackets to the Center of the Chassis in an EX9214 Switch
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Mounting an EX9200 Switch on a Rack or Cabinet Using a Mechanical
Lift

Before you install the switch:

Prepare the site for installation as described in "Site Preparation Checklist for an EX9204 Switch" on
page 127, Site Preparation Checklist for an EX9208 Switch, or Site Preparation Checklist for an
EX9214 Switch.

Ensure the site has adequate clearance for both airflow and hardware maintenance as described in
"Clearance Requirements for Airflow and Hardware Maintenance for an EX9204 Switch" on page
138, Clearance Requirements for Airflow and Hardware Maintenance for an EX9208 Switch, or
Clearance Requirements for Airflow and Hardware Maintenance for an EX9214 Switch.
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e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.

e Unpack the switch as described in Unpacking the EX9200 Switch.

e In a four-post rack or open-frame rack, install the mounting shelf. See "Installing a Mounting Shelf in
a Rack or Cabinet for an EX9204 Switch" on page 164, Installing a Mounting Shelf in a Rack or
Cabinet for an EX9208 Switch, or Installing a Mounting Shelf in a Rack or Cabinet for an EX9214
Switch.

e Review chassis lifting guidelines described in Chassis Lifting Guidelines for EX9200 Switches.
Ensure that you have the following parts and tools available to install the switch:

¢ A mechanical lift

e 7/16-in. (11-mm) nut driver

e Phillips (+) screwdrivers, number 1 and 2

e ESD grounding wrist strap

Because of the size and weight of the switch, we strongly recommend using a mechanical lift to install
the switch.

A CAUTION: Do not install line cards in the chassis until after you mount the chassis
securely on a rack or cabinet.

A CAUTION: Before front-mounting the switch on a rack or cabinet, have a qualified
technician verify that the rack or cabinet is strong enough to support the weight of the
switch and is adequately supported at the installation site.

A CAUTION: If you are installing more than one switch in a rack or cabinet, install the first
switch at the bottom of the rack.

To install the switch using a mechanical lift:

1. Attach the ESD grounding strap to your bare wrist and connect the strap to the ESD point on the
chassis.

2. Ensure that the rack or cabinet is placed in its permanent location and is secured to the building.
Ensure that the installation site allows adequate clearance for both airflow and maintenance.

3. Load the switch onto the lift, making sure it rests securely on the lift platform.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/safety/chassis-ex9200-lifting-guidelines.html

4. Using the lift, position the switch in front of the rack or cabinet, centering it in front of the mounting
shelf installed in the rack.

5. Lift the chassis approximately 0.75 in. (1.9 cm) above the surface of the mounting shelf and position
it as close as possible to the shelf.

6. Carefully slide the switch onto the mounting shelf so that the bottom of the chassis and the
mounting shelf overlap by approximately two inches.
Slide the switch onto the mounting shelf until the mounting brackets contact the rack rails. The shelf
ensures that the holes in the mounting brackets of the chassis align with the holes in the rack rails.

7. Move the lift away from the rack.

8. Install a mounting screw into each of the open front-mounting holes aligned with the rack, starting
from the bottom.

9. Visually inspect the alighment of the switch. If the switch is installed properly in the rack, all the
mounting screws on one side of the rack are aligned with the mounting screws on the opposite side
and the switch is level.

Figure 50 on page 171 shows installing an EX2208 switch in an open-frame rack. The procedure is the
same for all EX9200 switches.



Figure 50: Installing the Switch in an Open-Frame Rack
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SEE ALSO

Powering On an AC-Powered EX92200 Switch
Powering On a DC-Powered EX92200 Switch

Mounting an EX9204 Switch on a Rack or Cabinet Without Using a
Mechanical Lift

To install the switch in the rack (see Figure 51 on page 173):
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A CAUTION: If you are installing more than one switch in a rack, install the lowest one
first. Installing a switch in an upper position in a rack or cabinet requires a lift.

A CAUTION: Before front mounting the switch in a rack, have a qualified technician verify
that the rack is strong enough to support the weight of the switch and is adequately
supported at the installation site.

A CAUTION: Lifting the chassis and mounting it in a rack requires two people. The empty
chassis weighs approximately 52 |b (23.6 kg).

Prepare the site for installation as described in "Site Preparation Checklist for an EX9204 Switch"
on page 127.

Ensure the site has adequate clearance for both airflow and hardware maintenance as described in
"Clearance Requirements for Airflow and Hardware Maintenance for an EX9204 Switch" on page
138.

Unpack the switch as described in Unpacking the EX9200 Switch.

Remove all components except the midplane from the chassis. See:

e "Removing an SF Module from an EX9200 Switch" on page 254
e "Removing an AC Power Supply from an EX9204 Switch" on page 221
e "Removing a DC Power Supply from an EX9204 Switch" on page 224

e "Removing a Fan Tray from an EX9200 Switch" on page 211

Ensure that the rack is in its permanent location and is secured to the building. Ensure that the
installation site allows adequate clearance for both airflow and maintenance.

Position the switch in front of the rack or cabinet, centering it in front of the mounting shelf. Use a
pallet jack if one is available.

With one person on each side, hold onto the bottom of the chassis and carefully lift it onto the
mounting shelf.

A WARNING: To prevent injury, keep your back straight and lift with your legs, not
your back. Avoid twisting your body as you lift. Balance the load evenly, and be sure
that your footing is solid.

Slide the switch onto the mounting shelf until the mounting brackets contact the rack rails. The
shelf ensures that the holes in the mounting brackets of the chassis align with the holes in the rack
rails.
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9. Install a mounting screw into each of the open mounting holes aligned with the rack, starting from
the bottom.

10. Visually inspect the alignment of the switch. If the switch is installed properly in the rack, all the
mounting screws on one side of the rack must be aligned with the mounting screws on the
opposite side and the switch must be level.

Figure 51: Installing the Switch in an Open-Frame Rack
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After you install the mounting screws and securely bolt the chassis to the rack, reinstall the components
in the chassis. See:

e '"Installing an SF Module in an EX9200 Switch" on page 256
e "Installing a Fan Tray in an EX9200 Switch" on page 213
e '"Installing an AC Power Supply in an EX9204 Switch" on page 222

e '"Installing a DC Power Supply in an EX9204 Switch" on page 226



Connecting the EX9204 to Power

IN THIS SECTION

Connect Earth Ground to an EX Series Switch | 174
Connecting AC Power to an EX9204 Switch | 184
Powering On an AC-Powered EX9200 Switch | 186
Connecting DC Power to an EX9204 Switch | 187

Powering On a DC-Powered EX9200 Switch | 192

Connect Earth Ground to an EX Series Switch

IN THIS SECTION

Parts and Tools Required for Connecting an EX Series Switch to Earth Ground | 175
Special Instructions to Follow Before Connecting Earth Ground to an EX Series Switch | 181

Connecting Earth Ground to an EX Series Switch | 183

To ensure proper operation and to meet electromagnetic interference (EMI) requirements, you must
connect an EX Series switch to earth ground before you connect power to the switch. You must use the
protective earthing terminal on the switch chassis to connect the switch to earth ground (see Figure 53
on page 183).

You must install the EX Series switch in a restricted-access location and ensure that the chassis is
always properly grounded. EX Series switches have a two-hole protective grounding terminal provided
on the chassis. See Table 61 on page 175 for the location of the earthing terminals on various EX Series
switches. Under all circumstances, use this grounding connection to ground the chassis. For AC-
powered systems, you must also use the grounding wire in the AC power cord along with the two-hole
grounding lug connection. This tested system meets or exceeds all applicable EMC regulatory
requirements with the two-hole protective grounding terminal.

Ensure that a licensed electrician has attached an appropriate grounding lug to the grounding cable you
supply. Using a grounding cable with an incorrectly attached lug can damage the switch.



Parts and Tools Required for Connecting an EX Series Switch to Earth Ground

Before you begin connecting an EX Series switch to earth ground, ensure you have the parts and tools
required for your switch.

Table 61 on page 175 lists the earthing terminal location, grounding cable and lug specifications, and
parts needed for connecting an EX Series switch to earth ground.

Table 61: Parts Required for Connecting an EX Series Switch to Earth Ground

Switch Earthing Grounding Grounding Lug Screws and Additional
Terminal Cable Specifications Washers Information
Location Requirements
EX2200 Rear panel of = 14 AWG Panduit e Two
the chassis (2 mm?), LCC10-14BWL or 10-32 x .25
minimum 90° C = equivalent— n. screws
wire, or as not provided with #10
permitted by split-lock
the local code washer—
not provided
e Two #10 flat
washers—
not provided
EX2300-C | Rear panel of = 14 AWG Panduit e Two
the chassis (2 mm?), LCC10-14AW-L or 10-32 x .25 i
minimum 90° C = equivalent— N. SCrews
wire, or as not provided with #10
permitted by split-lock
the local code washer—

not provided

e Two #10 flat
washers—
not provided



Table 61: Parts Required for Connecting an EX Series Switch to Earth Ground (Continued)

Switch

EX2300

Earthing
Terminal
Location

Rear panel of
the chassis

Grounding Grounding Lug Screws and Additional
Cable Specifications Washers Information
Requirements

e EX2300 e EX2300 e EX2300
switches switches except switches
except EX2300-24MP except
EX2300-24 and EX2300-24
MP and EX2300-48MP MP and
EX2300-48 models—Panduit EX2300-48
MP models LCC10-14AW-L MP models
—14 AWG or equivalent—

(2 mm?), not provided e Two
minimum 10-32
90°C wire, o [EX2300-24MP x.251in.
or as and screws
permitted by EX2300-48MP with #10
the local models—Panduit split-lock
code LCA10-10L or washer—
equivalent—not not

e EX2300-24 provided provided
MP and
EX2300-48 * Two#10
MP models flat
—~14-10 washers
AWG STR —not
(2.5-6 mm?), provided
12-10 AWG
SOL (4-6 e [EX2300-24
mm?) MP and
minimum EX2300-48
90°C wire, MP models
oras e One Pan
permitted by Phillips
the local M4x6
code—not mm
provided Nickel

plated
screw—

provided



Table 61: Parts Required for Connecting an EX Series Switch to Earth Ground (Continued)

Switch

EX3200
and
EX3300

EX3400

EX4200

Earthing
Terminal
Location

Rear panel of
the chassis

Rear panel of
the chassis

Left side of
the chassis

Grounding
Cable
Requirements

14 AWG

(2 mm?),
minimum 90° C
wire, or as
permitted by
the local code

14-10 AWG
STR (2.5-6
mm?), minimum
90° C wire, or
as permitted by
the local code

14 AWG

(2 mm?),
minimum 90° C
wire, or as
permitted by
the local code

Grounding Lug
Specifications

Panduit
LCC10-14BWL or
equivalent—

not provided

Panduit
LCD10-10A-L or
equivalent—

not provided

Panduit
LCC10-14BWL or
equivalent—

not provided

Screws and
Washers

e Two
10-32x.25i
n. screws
with #10
split-lock
washer—
not provided

o Two #10 flat
washers—
not provided

e Two
10-32x.25i
n. screws
with #10
split-lock
washer—
not provided

e Two #10 flat
washers—
not provided

e Two 10-32
x.25in.
screws with
#10 split-
lock washer

not provided

o Two #10 flat
washers—
not provided

Additional
Information

For EX3200
Switches, see
"Special Instructions
to Follow Before
Connecting Earth
Ground to an EX
Series Switch" on
page 181.

See "Special
Instructions to
Follow Before
Connecting Earth
Ground to an EX
Series Switch" on
page 181.



Table 61: Parts Required for Connecting an EX Series Switch to Earth Ground (Continued)

Switch

EX4300
switches
except
EX4300-4
8MP and
EX4300-4
8MP-S
switches

EX4300-4
8MP and
EX4300-4
8MP-S
switches

EX4500
and
EX4550

Earthing
Terminal
Location

Rear panel of
the chassis

Rear panel of
the chassis

Left side of
the chassis

Grounding
Cable
Requirements

14-10 AWG
STR (2.5-6
mm?), minimum
90° C wire, or
as permitted by
the local code

14-10 AWG
STR (2.5-6
mm?), minimum
90° C wire, or
as permitted by
the local code

14 AWG

(2 mm?),
minimum 90° C
wire, or as
permitted by
the local code

Grounding Lug
Specifications

Panduit
LCD10-10A-L or
equivalent—

not provided

Panduit
LCD10-14B-L,
LCC10-BW-L, or
equivalent—

not provided

Panduit
LCC10-14BWL or
equivalent—

not provided

Screws and
Washers

e Two 10-32
x.251in.
screws with
#10 split-
lock washer

not provided

e Two #10 flat
washers—
not provided

e Two 10-32
x.25in.
screws with
#10 split-
lock washer

not provided

e Two #10 flat
washers—
not provided

e Two 10-32
x.25in.
screws with
#10 split-
lock washer

not provided

o Two #10 flat
washers—
not provided

Additional
Information

See "Special
Instructions to
Follow Before
Connecting Earth
Ground to an EX
Series Switch" on
page 181.



Table 61: Parts Required for Connecting an EX Series Switch to Earth Ground (Continued)

Switch Earthing
Terminal

Location

EX6210 Rear panel of
the chassis
(on lower left

side)

EX8208 Left side of

the chassis

Grounding
Cable
Requirements

The grounding
cable must be

the same gauge

as the power

feed cables and
as permitted by

the local code.

6 AWG
(13.3 mm?),

minimum 90° C

wire, or as
permitted by
the local code

Grounding Lug
Specifications

Panduit LCD2-14A-
Q or equivalent
—provided

Panduit LCD2-14A-
Q or equivalent
—provided

Screws and
Washers

e Two % -20
x 0.51n.
screws with
#%" split-
washer
—provided

o Two #%" flat
washers—
provided

e Two % -20
x 0.5 1n.
screws with
#%" split-
washer
—provided

o Two #%” flat
washers—
provided

Additional
Information



Table 61: Parts Required for Connecting an EX Series Switch to Earth Ground (Continued)

Switch Earthing Grounding Grounding Lug Screws and Additional
Terminal Cable Specifications Washers Information
Location Requirements
EX8216 Two earthing = 2 AWG Panduit LCD2-14A- ' ¢ Two % -20 x
terminals: (33.6 mm?), Q or equivalent 0.5in.
minimum 90° C = —provided screws with
e |eftside wire, or as # split-
of the permitted by washer
chassis

the local code —provided

* Rear o Two #%” flat
panel of washers—
the . provided
chassis
NOTE: You
must use
only one
of the two
protective
earthing
terminals.
EX9204, Rear panel of | One 6 AWG Thomas& Betts e Two Y% -20 See Grounding
EX9208, the chassis (13.3 mm?), LCN6-14 or x 0.5 in. Cable and Lug
and minimum 90° C | equivalent— screws with | Specifications for
EX9214 wire, or one provided #%” split- EX9200 Switches.
that complies washer—
with the local provided

code
o Two #%” flat
washers—
provided


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex9214-site-guidelines-requirements.html#chassis-ex9200-groundng-cable-and-lug
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex9214-site-guidelines-requirements.html#chassis-ex9200-groundng-cable-and-lug
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex9214-site-guidelines-requirements.html#chassis-ex9200-groundng-cable-and-lug
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex9214-site-guidelines-requirements.html#chassis-ex9200-groundng-cable-and-lug

Table 61: Parts Required for Connecting an EX Series Switch to Earth Ground (Continued)

Switch Earthing Grounding Grounding Lug Screws and Additional
Terminal Cable Specifications Washers Information
Location Requirements
EX9251 Rear panel of = 12 AWG Panduit Two 10-32 See Grounding
the chassis (2.5 mm?), LCD10-10A-L or screws— Cable and Lug
minimum 90° C = equivalent— provided Specifications for
wire, or one not provided EX9200 Switches.

that complies
with the local
code—

not provided

EX9253 Right side of 14-10 AWG Panduit Two M5 Pan
the chassis (2-5.3 mm?), LCD10-14B-L or Head screws—
minimum 90° C = equivalent— provided
wire, or one provided

that complies
with the local
code—

not provided

Tools required for connecting an EX Series switch to earth ground:
¢ An electrostatic discharge grounding strap (provided)
e A Phillips (+) number 2 screwdriver to tighten the screws.

An AC-powered EX Series switch gains additional grounding when you plug the power supply in the
switch into a grounded AC power outlet by using an AC power cord appropriate for your geographical
location.

Special Instructions to Follow Before Connecting Earth Ground to an EX Series Switch

Table 62 on page 182 lists the special instructions that you might need to follow before connecting
earth ground to a switch.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex9214-site-guidelines-requirements.html#chassis-ex9200-groundng-cable-and-lug
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex9214-site-guidelines-requirements.html#chassis-ex9200-groundng-cable-and-lug
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex9214-site-guidelines-requirements.html#chassis-ex9200-groundng-cable-and-lug
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/topic-map/ex9214-site-guidelines-requirements.html#chassis-ex9200-groundng-cable-and-lug

Table 62: Special Instructions to Follow Before Connecting Earth Ground to an EX Series Switch

Switch

EX3200 and
EX4200

EX4200, EX4500,
and EX4550

Special Instructions

Some early variants of EX3200 and EX4200 switches for which the Juniper Networks
model number on the label next to the protective earthing terminal is from 750-021xxx
through 750-030xxx require 10-24x.25 in. screws.

If you plan to mount your switch on four posts of a rack or cabinet, mount your switch in
the rack or cabinet before attaching the grounding lug to the switch.

NOTE: The protective earthing terminal on switches mounted on four posts of a rack is
accessible through the slot on the left rear bracket only if the rack is 27.5 in. (69.85 cm)
through 30.5 in. (77.47 cm) deep for a switch mounted flush with the rack front and
29.5in. (74.93 cm) through 32.5 in. (82.55 cm) deep for a switch mounted 2 in. (5.08 cm)
recessed from the rack front. See Figure 52 on page 182.

Figure 52: Connecting the Grounding Lug to a Switch Mounted on Four Posts of
a Rack

1— Protective earthing terminal 3— Grounding lug

2— Side mounting-rail 4— Rear mounting-blade

NOTE: The brackets must be attached to the chassis before the grounding lug is

attached. (The brackets are shown pulled away from the chassis so that the protective
earthing terminal is seen.)



Connecting Earth Ground to an EX Series Switch

To connect earth ground to an EX Series switch:
1. Verify that a licensed electrician has attached the cable lug to the grounding cable.

2. Connect one end of the grounding cable to a proper earth ground, such as the rack in which the
switch is mounted.

3. Attach an ESD grounding strap to your bare wrist, and connect the strap to the ESD grounding point
on the switch.

4. Place the grounding lug attached to the grounding cable over the protective earthing terminal. See
Figure 53 on page 183.

Figure 53: Connecting a Grounding Cable to an EX Series Switch
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5. Secure the grounding lug to the protective earthing terminal with the washers and screws.

6. Dress the grounding cable and ensure that it does not touch or block access to other switch
components and that it does not drape where people could trip over it.

SEE ALSO

General Safety Guidelines and Warnings

Grounded Equipment Warning



Connecting AC Power to an EX9204 Switch

Before you begin to connect power to the switch:

e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.

e Ensure that you have connected the device chassis to earth ground.

A CAUTION: For installations that require a separate grounding conductor to the chassis,
have a licensed electrician complete this connection before you connect the switch to
power. For instructions on connecting earth ground, see Connect Earth Ground to an
EX Series Switch.

e Install power supplies in the switch. See "Installing an AC Power Supply in an EX9204 Switch" on
page 222.

Ensure that you have the following parts and tools available to connect power to the switch:

e ESD grounding strap

e Power cords appropriate for your geographical location (not provided). See "AC Power Cord
Specifications for an EX9204 Switch" on page 58

@ NOTE: Power cords are not provided with shipment; they must be purchased separately.

EX9204 switches can be configured with up to four AC power supplies.

A CAUTION: Do not mix AC and DC power supplies in the same chassis.
@ NOTE: Each power supply must be connected to a dedicated AC power source outlet.

A WARNING: Ensure that the power cords do not block access to switch components or
drape where people can trip on them.

To connect AC power to an EX9204 switch (see Figure 54 on page 185):

1. Attach the ESD grounding strap to your bare wrist, and connect the strap to the ESD point on the
chassis.



2. Ensure that the power supply is fully inserted and latched securely in the chassis. See Installing an AC
Power Supply in an EX9204 Switch.

3. If needed, move the AC input switch next to the appliance inlet on the power supply faceplate, to the
Off (O) position.

4. Insert the coupler end of the power cord into the AC appliance inlet on the AC power supply
faceplate.

If the AC power source outlet has a power switch, set it to the Off (O) position.
Insert the power cord plug into an AC power source outlet.

If the AC power source outlet has a power switch, set it to the On (|) position.

© N o Wu

Move the AC input switch next to the appliance inlet on the power supply to the On (]) position and
observe the status LEDs on the power supply faceplate. If the power supply is correctly installed and
functioning normally, the AC OK and DC OK LEDs glow steady green, and the PS FAIL LED is not lit.

9. Repeat steps 2 through 9 for the remaining power supplies.

Figure 54: Connecting the Power Supply Cord to an EX9204 Switch

Protective earthing
{on chassis)

SEE ALSO

AC Power Supply in an EX9204 Switch | 53



Powering On an AC-Powered EX9200 Switch

Before you power on the switch, ensure that:

You have installed all required switch components.

You have installed the required number of power supplies to support redundant operation for the
switch configuration.

You understand how to protect the switch from electrostatic discharge (ESD) damage . See
Prevention of Electrostatic Discharge Damage.

Ensure that you have the following parts and tools available:

An ESD wrist strap
An external management device such as a PC

A cable to connect the external management device to the CONSOLE port or the Ethernet
management <...> port on the primary Routing Engine module (RE module).

For connecting a management device to the console port, see "Connecting an EX9200 Switch to a
Management Console or an Auxiliary Device" on page 195. For connecting a management device to
the Ethernet management port, see "Connecting an EX9200 Switch to a Network for Out-of-Band
Management" on page 194.

To power on the switch:

1.

Wrap and fasten one end of the ESD wrist strap around your bare wrist, and connect the other end
of the strap to the ESD point on the switch.

. Connect the external management device to the Ethernet management (<...>) port on the primary RE

module.

Turn on the power to the external management device.

4. Ensure that the power supplies are fully inserted in the chassis and that each of their handles is flush

against the faceplate.

Ensure that the source power cord is inserted securely into the appliance inlet for each AC power
supply.

Switch on the dedicated customer site circuit breakers for the power supplies. Follow the ESD and
safety instructions for your site.

Flip the AC input switch on the power supply to the On (|) position. Observe the power supply
faceplate LEDs. If the power supply is installed correctly and functioning normally, the AC OK and
DC OK LEDs glow steady green. The PS FAIL LED does not glow.

Repeat Step 7 for the remaining power supplies installed in the switch.



If any of the status LEDs indicates that the power supply is not functioning normally, repeat the
installation and cabling procedures. See "Connecting AC Power to an EX9204 Switch" on page 184,
Connecting AC Power to an EX9208 Switch, or Connecting AC Power to an EX9214 Switch.

9. On the external management device, monitor the startup process to ensure that the system boots
properly.

@ NOTE: After you power on a power supply, wait for at least 60 seconds before you turn
it off. After you power off a power supply, wait for at least 60 seconds before you turn it
back on.

If the system is completely powered off when you switch on a power supply, the RE
module boots as the power supply completes its startup sequence. If the Routing Engine
finishes booting and you need to power off the system again, first issue the CLI

request system halt command.

After you power on a power supply, it can take up to 60 seconds for status indicators
such as power supply LEDs and the show chassis operational mode CLI command display
to indicate that the power supply is functioning normally. Ignore any error indicators that
might appear during the first 60 seconds.

Connecting DC Power to an EX9204 Switch

Before you begin connecting DC power to an EX9204 switch:

e Ensure that you have taken the necessary precautions to prevent electrostatic discharge (ESD)
damage (see Prevention of Electrostatic Discharge Damage).

e Ensure that you have connected the switch chassis to earth ground.

A CAUTION: To meet electromagnetic interference (EMI) requirements and to ensure
proper operation, you must connect EX9204 switches to earth ground before you
connect them to power. For installations that require a separate grounding conductor to
the chassis, use the protective earthing terminal on the switch chassis to connect to
earth ground. For instructions on connecting an EX9204 switch to ground using a
separate grounding conductor, see Connect Earth Ground to an EX Series Switch.

e Install the power supply in the chassis. See Installing a DC Power Supply in an EX9204 Switch.
Ensure that you have the following parts and tools available to connect DC power to an EX9204 switch:

e ESD grounding strap



DC power source cables (not provided) with the cable lugs (provided) attached.

The provided cable lugs in an EX9204 switch are sized for 6 AWG (13.3 mm?) power source cables.

The DC power source cables that you provide must be 6 AWG (13.3 mm?2), minimum 60°C wire. We
recommend that you install heat-shrink tubing insulation around the power cables and lugs.

3/8-in. (9.5-mm) nut driver or socket wrench
Phillips (+) screwdriver, number 1 and 2

Multimeter

An EX9204 switch can be configured with up to two DC power supplies.

A WARNING: Before performing DC power procedures, ensure that power is removed
from the DC circuit. To ensure that all power is off, locate the circuit breaker on the
panel board that services the DC circuit, switch the circuit breaker to the OFF position,
and tape the switch handle of the circuit breaker in the OFF position.

A CAUTION: Before you connect power to the switch, a licensed electrician must attach a
cable lug to the grounding and power cables that you supply. A cable with an incorrectly
attached lug can damage the switch (for example, by causing a short circuit).

CAUTION: Do not mix AC and DC power supplies in the same chassis.

@ NOTE: Each power supply input feed must be connected to a dedicated DC power
source outlet.

A WARNING: Ensure that the power cords do not block access to switch components or
drape where people can trip on them.

To connect DC power to an EX9204 switch (see Figure 57 on page 192):

1.

Switch off the dedicated customer site circuit breakers. Ensure that the voltage across the DC
power source cable leads is O V and that there is no chance that the cable leads might become
active during installation.

Attach the ESD grounding strap to your bare wrist, and connect the strap to the ESD point on the
chassis.

Move the power switch on the power supply faceplate to the Off (O) position.



Using a screwdriver, loosen the captive screw holding the metal cover over the DIP input mode
switch. Remove the metal cover from the DIP input mode switch to expose the switch.

Check the setting of the DIP input mode switch. Use a sharp, nonconductive object to slide the
switch to the desired position. Set the input mode switch to position O for 60 A input and position
1 for 70 A input (see Figure 55 on page 189). This setting is used by the power management
software and needs to be set before you switch on the power supply.

Figure 55: DIP Input Mode Switch
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Install the metal cover over the DIP input mode switch, and use a screwdriver to tighten the captive
screw.

Remove the plastic cable cover from the DC power input terminals.

Verify that the DC power cables are correctly labeled before making connections to the power
supply. In a typical power distribution scheme where the return is connected to chassis ground at
the battery plant, you can use a multimeter to verify the resistance of the -48V and RTN DC cables
to chassis ground:

e The cable with very large resistance (indicating an open circuit) to chassis ground is -48V.

e The cable with very low resistance (indicating a closed circuit) to chassis ground is RTN.

A CAUTION: You must ensure that power connections maintain the proper polarity.
The power source cables might be labeled (+) and (=) to indicate their polarity. There
is no standard color coding for DC power cables. The color coding used by the
external DC power source at your site determines the color coding for the leads on
the power cables that attach to the terminal studs on each power supply.

Install heat-shrink tubing insulation around the power cables.

To install heat-shrink tubing:

a. Slide the tubing over the portion of the cable where it is attached to the lug barrel. Ensure that
tubing covers the end of the wire and the barrel of the lug attached to it.



b. Shrink the tubing with a heat gun. Ensure that you heat all sides of the tubing evenly so that it
shrinks around the cable tightly.

Figure 56 on page 190 shows the steps to install heat-shrink tubing.

@ NOTE: Do not overheat the tubing.

Figure 56: How to Install Heat-Shrink Tubing
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10. Remove the washers and nuts from each DC power input terminal, using a 7/16-in. [11-mm] nut
driver or socket wrench.
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11. Secure each power cable lug to the terminal studs, first with the flat washer, then with the split
washer, and then with the nut (see Figure 57 on page 192). Apply between 23 Ib-in. (2.6 Nm) and
25 Ib-in. (2.8 Nm) of torque to each nut. Do not overtighten the nut. (Use a 7/16-in. [11-mm]
torque-controlled driver or socket wrench.)

a. Secure the positive (+) DC source power cable lug to the RTN (return) terminal.

b. Secure the negative (-) DC source power cable lug to the -48V (input) terminal.

A CAUTION: Ensure that each power cable lug seats flush against the surface of the
terminal block as you are tightening the nuts. Ensure that each nut is properly



threaded onto the terminal stud. You must be able to spin the nut freely with your
fingers when it is first placed onto the terminal stud. Applying installation torque to
the nut when improperly threaded might result in damage to the terminal stud.

A CAUTION: The maximum torque rating of the terminal studs on the DC power
supply is 36 Ib-in. (4.0 Nm). The terminal studs might be damaged if excessive torque
is applied. Use only a torque-controlled driver or socket wrench to tighten nuts on
the DC power supply terminal studs.

A CAUTION: The DC power supply in PEMO must be powered by dedicated power
feeds derived from feed A, and the DC power supply in PEM2 must be powered by
dedicated power feeds derived from feed B. This configuration provides the
commonly deployed A/B feed redundancy for the system.

For information about connecting to DC power sources, see DC Power Supply Specifications for
EX9204 Switches.

12. Route the power cables along the cable restraint toward the left or right corner of the chassis. If
needed, thread plastic cable ties, which you must provide, through the openings on the cable
restraint to hold the power cables in place.

13. Replace the clear plastic cover over the terminal studs on the faceplate.

14. Verify that the power cabling is correct, that the cables are not touching or blocking access to
switch components, and that they do not drape where people could trip on them.

15. Switch on the dedicated customer site circuit breakers. Follow your site's procedures for safety and
ESD.

Verify that the INPUT OK LED on the power supply glows green.

16. On each of the DC power supplies, switch the DC circuit breaker to the center position before
moving it to the On (|) position.

@ NOTE: The circuit breaker might bounce back to the Off (O) position if you move the
breaker too quickly.

Observe the status LEDs on the power supply faceplate. If the power supply is correctly installed
and functioning normally, the PWR OK, BRKR ON, and INPUT OK LEDs glow steady green.

17. Repeat Steps 2 through 15 for the remaining power supply, if any.

@ NOTE: A Switch Fabric module must be installed for the PWR OK LED to function.
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Figure 57: Connecting DC Power to an EX9204 switch
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I Powering On a DC-Powered EX9200 Switch

Before you power on the switch, ensure that:
e You have installed all required switch components.

e You have installed the required number of power supplies to support redundant operation for the
switch configuration.

e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.

Ensure that you have the following parts and tools available:



An ESD wrist strap

e An external management device such as a PC

e A cable to connect the external management device to the console (CONSOLE) port or the Ethernet

management (<...>) port on the primary Routing Engine module (RE module).

For connecting a management device to the console port, see "Connecting an EX9200 Switch to a
Management Console or an Auxiliary Device" on page 195. For connecting a management device to
the management port, see "Connecting an EX9200 Switch to a Network for Out-of-Band
Management" on page 194.

To power on the switch:

1.

Connect the external management device to the primary RE module's Ethernet management (<...>)
port.

Turn on the power to the external management device.

Wrap and fasten one end of the ESD wrist strap around your bare wrist, and connect the other end
of the strap to the ESD point on the switch.

Verify that the power supplies are fully inserted in the chassis and that each of their handles is flush
against the faceplate.

Verify that the source power cables are connected to the appropriate terminal: the positive (+)
source cable to the return terminal (labeled RTN) and the negative (-) source cable to the input
terminal (labeled -48V).

Switch on the dedicated customer site circuit breakers to provide power to the DC power cables.
Check the INPUT OK LED is lit steadily green to verify that power is present.

If power is not present:

e Verify that the fuse is installed correctly and turn on the breaker at the battery distribution fuse
board or fuse bay.

e Check the voltage with a meter at the terminals of the power supply for correct voltage level
and polarity.

On each of the DC power supplies, switch the DC circuit breaker to the center position before

moving it to the On (—) position.

@ NOTE: The circuit breaker might bounce back to the Off O) position if you move the
breaker too quickly.

If any of the status LEDs indicates that the power supply is not functioning normally, repeat the
installation and cabling procedures. See "Connecting DC Power to an EX9204 Switch" on page 187,
Connecting DC Power to an EX9208 Switch, or Connecting DC Power to an EX9214 Switch.

10. Verify that the BREAKER ON LED glows steady green.



11. Verify that the PWR OK LED glows steady green, indicating the power supply is correctly installed
and functioning normally.

If the power supply is not functioning normally, repeat the installation and cabling procedures.

@ NOTE: After powering off a power supply, wait for at least 60 seconds before
turning it back on. After powering on a power supply, wait for at least 60 seconds
before turning it off.

If the system is completely powered off when you power on the power supply, the
Routing Engine boots as the power supply completes its startup sequence. If the
Routing Engine finishes booting and you need to power off the system again, first
issue the CLI request system halt command.

After a power supply is powered on, it can take up to 60 seconds for status
indicators—such as the status LEDs on the power supply and the show chassis
command display—to indicate that the power supply is functioning normally. Ignore
error indicators that appear during the first 60 seconds.

12. On the external management device connected to the Routing Engine, monitor the startup process
to verify that the system has booted properly.

Connecting the EX9200 to External Devices

IN THIS SECTION

Connecting an EX9200 Switch to a Network for Out-of-Band Management | 194
Connecting an EX9200 Switch to a Management Console or an Auxiliary Device | 195

Connecting the EX9200 Switch to an External Alarm-Reporting Device | 197

Connecting an EX9200 Switch to a Network for Out-of-Band
Management

Ensure that you have an Ethernet cable with an RJ-45 connector available. Figure 58 on page 195 shows
the RJ-45 connector of the Ethernet cable supplied with the switch.



Figure 58: Ethernet Cable Connector
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You can monitor and manage an EX9200 switch by using a dedicated management channel. Each switch
has an Ethernet management port labeled with an RJ-45 connector for out-of-band management. Use
the Ethernet management port to connect the EX9200 switch to the management device.

To connect a switch to a network for out-of-band management:

1. Turn off the power to the management device.

2. Connect one end of the Ethernet cable to the management port.

e |nan EX9200 switch, the management port is on the Routing Engine module (RE module) installed
in the switch and is labeled ETHERNET (see Figure 59 on page 195).

Figure 59: Management Port on the RE Module in an EX9200 Switch
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3. Connect the other end of the Ethernet cable to the management device.

Connecting an EX9200 Switch to a Management Console or an Auxiliary
Device

Ensure that you have an Ethernet cable with an RJ-45 connector available.

Figure 60 on page 196 shows the RJ-45 connector of the Ethernet cable supplied with the switch.

195



Figure 60: Ethernet Cable Connector
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@ NOTE: If your laptop or PC does not have a DB-9 plug connector pin and you want to
connect your laptop or PC directly to the device, use a combination of the RJ-45 to
DB-9 socket adapter and a USB to DB-9 plug adapter. You must provide the USB to
DB-9 plug adapter.

@ NOTE: We no longer include the RJ-45 console cable with the DB-9 adapter as part of
the device package. If the console cable and adapter are not included in your device
package, or if you need a different type of adapter, you can order the following
separately:

e RJ-45 to DB-9 adapter (JNP-CBL-RJ45-DB9)
e RJ-45 to USB-A adapter (JNP-CBL-RJ45-USBA)
e RJ-45 to USB-C adapter (JNP-CBL-RJ45-USBC)

If you want to use RJ-45 to USB-A or RJ-45 to USB-C adapter you must have X64 (64-
Bit) Virtual COM port (VCP) driver installed on your PC. See, https://ftdichip.com/
drivers/vcp-drivers/ to download the driver.

To use a system console to configure and manage the Routing Engine, connect it to the appropriate
Console port labeled CONSOLE on the Routing Engine module (RE module) in an EX9200 switch. To use
a laptop, modem, or other auxiliary device, connect it to the auxiliary (labeled AUX) port on the RE
module or front panel. Both ports accept a cable with an RJ-45 connector. To connect a device to the
console port and another device to the auxiliary port, you must supply two separate cables.

To connect the device to a management console or auxiliary device:

1. Turn off the power to the console or auxiliary device.

2. Plug the RJ-45 end of the serial cable into the auxiliary port or console port on an EX9200 switch.
Figure 61 on page 197 shows location of AUX and CONSOLE ports on an RE module in an EX9200
switch.
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Figure 61: Console and Auxiliary Ports on the RE Module in an EX9200 Switch
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3. Plug the socket DB-9 end into the serial port of the switch.

Connecting the EX9200 Switch to an External Alarm-Reporting Device

To connect the switch to external alarm-reporting devices, attach wires to the MAJOR ALARM and
MINOR ALARM relay contacts on the craft interface. See Figure 62 on page 198. A system condition
that triggers the major or minor alarm LED on the craft interface also activates the corresponding alarm
relay contact.

The terminal blocks that plug into the alarm relay contacts are supplied with the switch. They accept

wire of any gauge between 28 AWG (0.08 mm?2) and 14 AWG (2.08 mm?2), which is not provided. Use
the gauge of wire appropriate for the external device you are connecting.

To connect an external device to an alarm relay contact (see Figure 62 on page 198):

1. Prepare the required length of wire with gauge between 28 AWG (0.08 mm?2) and 14 AWG
(2.08 mm?2).

2. While the terminal block is not plugged into the relay contact, use a 2.5 mm flat-blade screwdriver to
loosen the small screws on its side. With the small screws on its side facing left, insert wires into the
slots in the front of the block based on the wiring for the external device. Tighten the screws to
secure the wire.

3. Plug the terminal block into the relay contact, and use a 2.5-mm flat-blade screwdriver to tighten the
screws on the face of the block.

4. Attach the other end of the wires to the external device.

To attach a reporting device for the other kind of alarm, repeat the procedure.



Figure 62: Alarm Relay Contacts
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Register Products—Mandatory to Validate SLAs

Juniper Networks auto registers newly purchased products based on the end customer information
provided at the point of sale. Registering products and changes to products activates your hardware
replacement service-level agreements (SLAs).

A CAUTION: Update the installation base data if any installation base data is added or
changed or if the installation base is moved. Juniper Networks is not responsible for
customers not meeting the hardware replacement service-level agreement (SLA) for
products that do not have registered serial numbers or accurate installation base data.

To know more about how to register your product and update your installation base, see
Juniper Networks Product Registration and Install Base Management.

Connecting the EX9200 to the Network

IN THIS SECTION

Install a Transceiver | 199

Connect a Fiber-Optic Cable | 202


https://supportportal.juniper.net/s/article/How-to-Juniper-Networks-Product-Registration-and-Install-Base-Management?language=en_US

Install a Transceiver

Before you install a transceiver in a device, ensure that you have taken the necessary precautions for
safe handling of lasers (see Laser and LED Safety Guidelines and Warnings).

Ensure that you have a rubber safety cap available to cover the transceiver.

The transceivers for Juniper Networks devices are hot-removable and hot-insertable field-replaceable

units (FRUs). You can remove and replace the transceivers without powering off the device or disrupting

the device functions.

®

@

Figure 63 on page 201 shows how to install a QSFP+ transceiver. The procedure is the same for all types

NOTE: After you insert a transceiver or after you change the media-type configuration,
wait for 6 seconds for the interface to display operational commands.

NOTE: We recommend that you use only optical transceivers and optical connectors
purchased from Juniper Networks with your Juniper Networks device.

CAUTION: The Juniper Networks Technical Assistance Center (JTAC) provides complete
support for Juniper-supplied optical modules and cables. However, JTAC does not
provide support for third-party optical modules and cables that are not qualified or
supplied by Juniper Networks. If you face a problem running a Juniper device that uses
third-party optical modules or cables, JTAC may help you diagnose host-related issues if
the observed issue is not, in the opinion of JTAC, related to the use of the third-party
optical modules or cables. Your JTAC engineer will likely request that you check the
third-party optical module or cable and, if required, replace it with an equivalent Juniper-
qualified component.

Use of third-party optical modules with high-power consumption (for example, coherent
ZR or ZR+) can potentially cause thermal damage to or reduce the lifespan of the host
equipment. Any damage to the host equipment due to the use of third-party optical
modules or cables is the users’ responsibility. Juniper Networks will accept no liability for
any damage caused due to such use.

of transceivers except the QSFP28 and CFP transceivers.

To install a transceiver:

A CAUTION: To prevent electrostatic discharge (ESD) damage to the transceiver, do not

touch the connector pins at the end of the transceiver.


https://www.juniper.net/documentation/us/en/hardware/juniper-safety-guide/topics/topic-map/safety_guide_english-EN.html#xd_aa00fe6cf9f1123b-195a0e2d-1821ed9fb3c--7f17__laser_LED_safety_guidelines_warnings_EN

. Wrap and fasten one end of the ESD wrist strap around your bare wrist, and connect the other end
of the strap to a site ESD point or to the ESD point on the device.

2. Remove the transceiver from its bag.

3. Check to see whether the transceiver is covered with a rubber safety cap. If it is not, cover the

transceiver with a rubber safety cap.

& LASER WARNING: Do not leave a fiber-optic transceiver uncovered except when
inserting or removing a cable. The rubber safety cap keeps the port clean and protects
your eyes from accidental exposure to laser light.

. If the port in which you want to install the transceiver is covered with a dust cover, remove the dust
cover and save it in case you need to cover the port later. If you are hot-swapping a transceiver, wait
for at least 10 seconds after removing the transceiver from the port before installing a new
transceiver.

. Using both hands, carefully place the transceiver in the empty port. The connectors must face the
chassis.

& CAUTION: Before you slide the transceiver into the port, ensure that the transceiver is
aligned correctly. Misalignment might cause the pins to bend, making the transceiver
unusable.

. Slide the transceiver in gently until it is fully seated. If you are installing a CFP transceiver, use your
fingers to tighten the captive screws on the transceiver.

. Remove the rubber safety cap from the transceiver and the end of the cable, and insert the cable into
the transceiver.

& LASER WARNING: Do not look directly into a fiber-optic transceiver or into the ends of
fiber-optic cables. Fiber-optic transceivers and fiber-optic cable connected to a
transceiver emit laser light that can damage your eyes.

& CAUTION: Do not leave a fiber-optic transceiver uncovered except when inserting or
removing cable. The safety cap keeps the port clean and protects your eyes from
accidental exposure to laser light.

. If there is a cable management system, arrange the cable in the cable management system to prevent
the cable from dislodging or developing stress points. Secure the cable so that it does not support its
own weight as it hangs toward the floor. Place excess cable out of the way in a neatly coiled loop in
the cable management system. Placing fasteners on the loop helps to maintain its shape.



A CAUTION: Do not let fiber-optic cable hang free from the connector. Do not allow
fastened loops of cable to dangle, which stresses the cable at the fastening point.

& CAUTION: Avoid bending the fiber-optic cable beyond its minimum bend radius. An arc
smaller than a few inches in diameter can damage the cable and cause problems that
are difficult to diagnose.

@ NOTE: When you install SFP-DD transceivers, push it hard until you hear a click sound.
Use a long nose plier to pull the SFP-DD transceiver connected on the top and bottom
rows of the chassis where the pull tabs face each other.

@ NOTE: Make sure to use a dust cap to cover ports that are unused.

@ NOTE: While using Finisar AOC SFP+ optical module with the QFX5130-48C switch,
you may need to pull the module upwards to pull out the module smoothly from the
cage.

Figure 63: Install a Transceiver

1- Ejector lever 3- Port

2— Transceiver



Connect a Fiber-Optic Cable

Before you connect a fiber-optic cable to an optical transceiver installed in a device, take the necessary
precautions for safe handling of lasers (see Laser and LED Safety Guidelines and Warnings).

To connect a fiber-optic cable to an optical transceiver installed in a device:

& LASER WARNING: Do not look directly into a fiber-optic transceiver or into the ends of
fiber-optic cables. Fiber-optic transceivers and fiber-optic cables connected to
transceivers emit laser light that can damage your eyes.

1. If the fiber-optic cable connector is covered with a rubber safety cap, remove the cap. Save the cap.
2. Remove the rubber safety cap from the optical transceiver. Save the cap.

3. Insert the cable connector into the optical transceiver.

Fiber-optic Transceiver
cable

S
£000704 %

4. Secure the cables so that they do not support their own weight. Place excess cable out of the way in
a neatly coiled loop. Placing fasteners on a loop helps cables maintain their shape.

& CAUTION: Do not bend fiber-optic cables beyond their minimum bend radius. An arc
smaller than a few inches in diameter can damage the cables and cause problems that
are difficult to diagnose.

Do not let fiber-optic cables hang free from the connector. Do not allow fastened loops
of cables to dangle, which stresses the cables at the fastening point.

Configuring Junos OS on the EX9200

IN THIS SECTION

EX9200 Switch Default Configuration | 203
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EX9200 Switch Default Configuration

Each EX9200 switch is programmed with a factory default configuration that contains the values set for
each configuration parameter when a switch is shipped. The default configuration file sets values for
system parameters such as the Address Resolution Protocol (ARP) aging timer, the system log, and file
messages, while also enabling the Link Layer Discovery Protocol (LLDP) protocol, the Rapid Spanning
Tree Protocol (RSTP), Internet Group Management Protocol (IGMP) snooping, and storm control.

When you commit changes to the configuration, a new configuration file is created that becomes the
active configuration. You can always revert to the factory default configuration. See Reverting to the
Default Factory Configuration for the EX Series Switch.

This topic shows the factory default configuration file of an EX9200 switch.

system {
arp {
aging-timer 5;
}
syslog {
user * {
any emergency;
}
file messages {
any notice;
authorization info;
}
file interactive-commands {
interactive-commands any;

3

protocols {
11dp {
interface all;



Connecting and Configuring an EX9200 Switch (CLI Procedure)

The EX9200 switch is shipped with the Junos OS preinstalled and ready to be configured when the
switch is powered on. There are three copies of the software: one on a CompactFlash card in the
Routing Engine module (RE module), one on a rotating hard disk in the RE module, and one on a USB
flash drive that can be inserted into the slot in the faceplate of the RE module.

When the switch boots, it first attempts to start the image on the USB flash drive. If there is no USB
flash drive inserted into the RE module or if the attempt otherwise fails, the switch next attempts to
start the software from the CompactFlash card (if installed), and finally from the hard disk.

You configure the switch by issuing Junos OS command-line interface (CLI) commands, either on a
console device attached to the console (CONSOLE) port on the primary RE module, or over a telnet
connection to a network connected to the Ethernet management (<...>) port on the primary RE module.

Gather the following information before configuring the switch:
o Name the switch will use on the network

Domain name the switch will use

o |P address and prefix length information for the Ethernet interface
e |P address of a default switch

e |P address of a DNS server

e Password for the root user

This procedure connects the switch to the network, but does not enable it to forward traffic. For
complete information about enabling the switch to forward traffic, including examples, see the Junos OS
configuration guides.

To configure the software:

Verify that the switch is powered on.
Log in as the root user. There is no password.
Start the CLI.

root# cli

root@



4,

Enter configuration mode.

cli> configure
[edit]
root@#

Set the root authentication password by entering either a clear-text password, an encrypted

password, or an SSH public key string (DSA or RSA).

[edit]
root@# set system root-authentication plain-text-password
New password: password

Retype new password: password

or

[edit]
root@# set system root-authentication encrypted-password encrypted-password

or

[edit]
root@# set system root-authentication ssh-dsa public-key

or
[edit]
root@# set system root-authentication ssh-rsa public-key

Configure the name of the switch. If the name includes spaces, enclose the name in quotation

marks (“”).

[edit]
root@# set system host-name host-name



7. Create a user account.

[edit]
root@# set system login user wuser-name authentication plain-text-password
New password: password

Retype new password: password
8. Set the user account class to super-user.
[edit]
root@# set system login user user-name class super-user
9. Configure the switch’s domain name.
[edit]
root@# set system domain-name domain-name
10. Configure the IP address and prefix length for the switch's Ethernet interface.
[edit]
root@# set interfaces fxp@ unit 0 family inet address address/prefix-length
11. Configure the IP address of a DNS server.
[edit]
root@# set system name-server address

12. (Optional) Configure the static routes to remote subnets with access to the management port.
Access to the management port is limited to the local subnet. For more information about static
routes, see the Junos OS Administration Library for Routing Devices.

[edit]
root@# set routing-options static route remote-subnet next-hop destination-IP retain no-

readvertise


https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/system-basics/index.html

13. Configure the telnet service at the [edit system services] hierarchy level.

[edit]
root@# set system services telnet

14. (Optional) Display the configuration to verify that it is correct.

[edit]

root@# show

system {
host-name host-name;
domain-name domain-name;
root-authentication {

authentication-method (password | public-key);

}
name-server {
address;
}
}
interfaces {
fxpo {
unit 0 {
family inet {
address address/prefix-Ilength;
}
}
}
}

15. Commit the configuration to activate it on the switch.
[edit]
root@# commit
16. (Optional) Configure additional properties by adding the necessary configuration statements. Then

commit the changes to activate them on the switch.

[edit]
root@switch# commit



17. When you have finished configuring the switch, exit configuration mode.

[edit]
root@switch# exit
root@switch>

@ NOTE: To reinstall Junos OS, you boot the switch from the removable media. Do not
insert the removable media during normal operations. The switch does not operate
normally when it is booted from the removable media.

When the switch boots from the storage media (removable media, CompactFlash card, or hard disk) it
expands its search in the /config directory of the routing platform for the following files in the following
order: juniper.conf (the main configuration file), rescue.conf (the rescue configuration file), and
juniper.conf.1 (the first rollback configuration file). When the first configuration file is found that can be
loaded properly, the search ends and the file is loaded. If none of the file can be loaded properly, the
routing platform does not function properly. If the switch boots from an alternate boot device, Junos OS
displays a message indication this when you log in to the switch.
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Routine Maintenance Procedures for EX2200
Switches

IN THIS SECTION

Purpose | 210
Action | 210

Purpose

For optimum performance of an EX9200 switch, perform preventive maintenance procedures.

Action

¢ Inspect the installation site for moisture, loose wires or cables, and excessive dust. Make sure that
airflow is unobstructed around the switch and into the air intake vents.

e Check the status-reporting devices on the craft interface in EX9200 switches—system alarms and
LEDs.

e Inspect the air filter or fan tray at the rear of the switch, replacing it every 6 months for optimum
cooling system performance. Do not run the switch for more than a few minutes without the air filter
or fan tray in place.

Maintaining the EX9200 Cooling System

IN THIS SECTION

Removing a Fan Tray from an EX9200 Switch | 211



Installing a Fan Tray in an EX9200 Switch | 213
Maintaining the Fan Tray in EX9200 Switches | 217
Maintaining the Air Filter in EX9200 Switches | 219

Removing a Fan Tray from an EX9200 Switch

Before you remove a fan tray:

e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.

Ensure that you have the following parts and tools available:
e ESD grounding strap

e Phillips (+) screwdrivers, number 1 and 2

e Replacement fan tray

The fan tray in an EX9200 switch is a hot-insertable and hot-removable field-replaceable unit (FRU): You
can remove and replace it while the switch is running without turning off power to the switch or
disrupting switching functions.

A CAUTION: Do not remove the fan tray unless you have a replacement fan tray available.

To remove a fan tray from an EX9200 switch chassis:

1. Attach the ESD grounding strap to your bare wrist, and connect the strap to the ESD point on the
chassis.

2. Loosen the captive screws on the fan tray faceplate using a screwdriver.

3. Grasp the fan tray handle, and pull it out approximately 1 to 3 inches.

4. Press the latch located on the inside of the fan tray to release it from the chassis.

5. Place one hand under the fan tray to support it, and pull the fan tray completely out of the chassis.

Figure 64 on page 212 shows removing a fan try from an EX9208 switch. The procedure and orientation
of the fan tray are the same for EX9204The procedure is the same for EX9214 switch; however, the
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orientation of the fan try is different— it is installed horizontally into the top and bottom of the chassis

(see Figure 65 on page 213).

Figure 64: Removing a Fan Tray from an EX9200 Switch
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Figure 65: Removing the Upper Fan Tray in an EX9214 Switch

I Installing a Fan Tray in an EX9200 Switch

Before you begin to install a fan tray:

e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.



Ensure that you have the following parts and tools available:
e ESD grounding strap

e Phillips (+) screwdrivers, number 1 and 2

A CAUTION: The fan tray can be removed and replaced while the switch is operating.
However, the fan tray must be replaced within 2 minutes of removing the fan tray to
prevent the chassis from overheating.

The fan tray in an EX9200 switch is a hot-insertable and hot-removable field-replaceable unit (FRU): You
can remove and replace it while the switch is running without turning off power to the switch or
disrupting switching functions.

To install a fan tray in an EX9200 switch:

1. Attach the ESD grounding strap to your bare wrist, and connect the strap to the ESD point on the
chassis.

2. Grasp the fan tray handle, and insert it straight into the chassis. Note the correct orientation by the
This side up label on the top surface of the fan tray.

3. Tighten the captive screws using a screwdriver on the fan tray faceplate to secure it in the chassis.

Figure 66 on page 215 shows installing a fan try in an EX9208 switch. The procedure and orientation of
the fan tray are the same for EX9204. The procedure is the same for EX9214 switch; however, the
orientation of the fan try is different—it is installed horizontally into the top and bottom of the chassis
(see Figure 67 on page 216).



215

Figure 66: Installing a Fan Tray in an EX9208 Switch
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Figure 67: Installing the Upper Fan Tray in an EX9214 Switch

@ NOTE: If you have a Juniper J-Care service contract, register any addition, change, or
upgrade of hardware components at https:/www.juniper.net/customers/support/tools/
updateinstallbase/ . Failure to do so can result in significant delays if you need
replacement parts. This note does not apply if you replace existing components with the

same type of component.


https://www.juniper.net/customers/support/tools/updateinstallbase/
https://www.juniper.net/customers/support/tools/updateinstallbase/

Maintaining the Fan Tray in EX9200 Switches

IN THIS SECTION

Purpose | 217
Action | 217

Purpose

For optimum cooling, verify the condition of the fans.

Action

e Monitor the status of the fans. A fan tray contains multiple fans that work in unison to cool the
switch components. If one fan fails, the host subsystem adjusts the speed of the remaining fans to
maintain proper cooling. A major alarm is triggered when a fan fails and a minor alarm and a major
alarm are triggered when a fan tray is removed.

e To display the status of the cooling system, issue the show chassis environment command. The output is
similar to the following:

user@switch> show chassis environment

Class Item Status Measurement

Temp PEM 0 0K 30 degrees C / 86 degrees F
PEM 1 0K 35 degrees C / 95 degrees F
PEM 2 Check
PEM 3 Absent
Routing Engine @ 0K 31 degrees C / 87 degrees F
Routing Engine @ CPU 0K 30 degrees C / 86 degrees F
Routing Engine 1 0K 33 degrees C / 91 degrees F
Routing Engine 1 CPU 0K 31 degrees C / 87 degrees F
CB @ Intake 0K 30 degrees C / 86 degrees F
CB @ Exhaust A 0K 29 degrees C / 84 degrees F
CB @ Exhaust B 0K 36 degrees C / 96 degrees F
CB @ ACBC 0K 34 degrees C / 93 degrees F
CB @ XF A 0K 50 degrees C / 122 degrees F
CB @ XF B 0K 46 degrees C / 114 degrees F
CB 1 Intake 0K 30 degrees C / 86 degrees F



CB 1 Exhaust A
CB 1 Exhaust B

CB 1 ACBC

CB 1 XF A

CB 1 XF B

FPC @ Intake
FPC @ Exhaust A
FPC @ Exhaust B
FPC 0 LU @ TCAM
FPC 0 LU @ TCAM
FPC @ LU @ TSen
FPC 0 LU @ Chip
FPC @ MQ @ TSen
FPC @ MQ @ Chip
FPC 1 Intake
FPC 1 Exhaust A
FPC 1 Exhaust B
FPC 1 LU @ TCAM
FPC 1 LU @ TCAM
FPC 1 LU @ TSen
FPC 1 LU @ Chip
FPC 1 MQ @ TSen
FPC 1 MQ @ Chip
FPC 2 Intake
FPC 2 Exhaust A
FPC 2 Exhaust B
FPC 2 LU @ TCAM
FPC 2 LU @ TCAM
FPC 2 LU @ TSen
FPC 2 LU @ Chip
FPC 2 MQ @ TSen
FPC 2 MQ @ Chip
FPC 3 Intake
FPC 3 Exhaust A
FPC 3 Exhaust B
FPC 3 LU @ TCAM
FPC 3 LU @ TCAM
FPC 3 LU @ TSen
FPC 3 LU @ Chip
FPC 3 MQ @ TSen
FPC 3 MQ @ Chip
FPC 4 Intake
FPC 4 Exhaust A

TSen
Chip

TSen
Chip

TSen
Chip

TSen
Chip

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

29
37
33
50
46
30
36
34
40
42
40
52
40
49
30
35
34
40
41
40
51
40
46
30
BS
34
40
40
40
52
40
45
30
34
33
39
41
39
48
39
46
30
36

degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees

degrees

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O
e T T T T T N T e

84 degrees F
98 degrees F
91 degrees F
122 degrees F
114 degrees F
86 degrees F
96 degrees F
93 degrees F
104 degrees F
107 degrees F
104 degrees
125 degrees
104 degrees

M ™M ™ M

120 degrees
86 degrees F
95 degrees F
93 degrees F
104 degrees F
105 degrees F
104 degrees F
123 degrees F
104 degrees F
114 degrees F
86 degrees F
95 degrees F
93 degrees F
104 degrees F
104 degrees F
104 degrees F
125 degrees F
104 degrees F
113 degrees F
86 degrees F
93 degrees F
91 degrees F
102 degrees F
105 degrees F
102 degrees F
118 degrees F
102 degrees F
114 degrees F
86 degrees F
96 degrees F



FPC 4 Exhaust B OK 34 degrees C / 93 degrees F
FPC 4 LU @ TCAM TSen OK 40 degrees C / 104 degrees F
FPC 4 LU @ TCAM Chip 0K 42 degrees C / 107 degrees F
FPC 4 LU @ TSen OK 40 degrees C / 104 degrees F
FPC 4 LU @ Chip OK 51 degrees C / 123 degrees F
FPC 4 MQ @ TSen OK 40 degrees C / 104 degrees F
FPC 4 MQ @ Chip OK 46 degrees C / 114 degrees F
FPC 5 Intake OK 31 degrees C / 87 degrees F
FPC 5 Exhaust A OK 35 degrees C / 95 degrees F
FPC 5 Exhaust B OK 34 degrees C / 93 degrees F
FPC 5 LU @ TCAM TSen 0K 41 degrees C / 105 degrees F
FPC 5 LU @ TCAM Chip OK 42 degrees C / 107 degrees F
FPC 5 LU @ TSen 0K 41 degrees C / 105 degrees F
FPC 5 LU @ Chip OK 54 degrees C / 129 degrees F
FPC 5 MQ @ TSen OK 41 degrees C / 105 degrees F
FPC 5 MQ @ Chip OK 44 degrees C / 111 degrees F
Fans Top Rear Fan OK Spinning at normal speed
Bottom Rear Fan 0K Spinning at normal speed
Top Middle Fan OK Spinning at normal speed
Bottom Middle Fan 0K Spinning at normal speed
Top Front Fan OK Spinning at normal speed
Bottom Front Fan 0K Spinning at normal speed

The output is of an EX9208 switch. The output is similar for all EX9200 switches.

SEE ALSO

Routine Maintenance Procedures for EX9200 Switches | 210
Installing a Fan Tray in an EX9200 Switch | 213

Maintaining the Air Filter in EX9200 Switches

IN THIS SECTION

Purpose | 220
Action | 220



Purpose

For optimum cooling, verify the condition of the air filters.

Action

e Regularly inspect the air filter. A dirty air filter restricts airflow in the unit, producing a negative effect
on the ventilation of the chassis. The filter degrades over time. You must replace the filter every six
months.

A CAUTION: Always keep the air filter in place while the switch is operating. Because the
fans are very powerful, they could pull small bits of wire or other materials into the
switch through the unfiltered air intake. This could damage the switch components.

o EX9200 switches ship with one air filter preinstalled. Spare air filters are separately orderable. The
shelf life of the air filters vary from two to five years depending on the storage conditions. Store
spare air filters in a dark, cool, and dry place. Wrap the air filters separately using plastic wraps and
store them in an environment with RH between 40% to 80% and temperature between 40° F to
90° F. Storing air filters at higher temperatures or where they can be exposed to ultraviolet (UV)
radiation, hydrocarbon emissions, or vapors from solvents can significantly reduce their life. If an air
filter develops flakes or becomes brittle when rubbed or deformed, you must not use it.

Maintaining the EX9204 Power System

IN THIS SECTION

Removing an AC Power Supply from an EX9204 Switch | 221
Installing an AC Power Supply in an EX9204 Switch | 222
Removing a DC Power Supply from an EX9204 Switch | 224
Installing a DC Power Supply in an EX9204 Switch | 226
Maintaining Power Supplies in EX9200 Switches | 229



Removing an AC Power Supply from an EX9204 Switch

Before you remove an AC power supply from the switch:

e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.

Ensure that you have the following parts and tools available to remove an AC power supply from an
EX9204 switch chassis:

e ESD grounding strap
e Phillips (+) screwdriver, number 1 and 2
e Replacement power supply or a cover panel for the power supply slot

The AC power supply in an EX9204 switch is a hot-removable and hot-insertable field-replaceable unit
(FRU). You remove AC power supplies from the front of the chassis.

A CAUTION: Before you remove a power supply, ensure that you have power supplies
sufficient to power the switch that remains in the chassis. See Power Requirements for
EX2200 Switch Components.

A CAUTION: Do not leave the power supply slot empty for a long time while the switch is
operational. Either replace the power supply unit promptly or install a cover panel over
the empty slot.

@ NOTE: After powering off a power supply, wait for at least 60 seconds before turning it
back on.

To remove an AC power supply from an EX9204 switch (see Figure 68 on page 222):

1. Switch off the dedicated customer site circuit breaker for the power supply, and remove the power
cord from the AC power source. Follow the instructions for your site.

2. Attach the ESD grounding strap to your bare wrist, and connect the strap to the ESD point on the
chassis.

Move the AC input switch next to the appliance inlet on the power supply to the Off (O) position.
Remove the power cord from the power supply.
Remove the power cord from the AC appliance inlet on the AC power supply faceplate.

Unscrew the captive screws on the bottom edge of the power supply.

N o v kMo

Pull the power supply straight out of the chassis.



8. Either replace the power supply promptly or install a cover panel over the empty slot.

Figure 68: Removing an AC Power Supply from an EX9204 Switch

Loosen captive screws

Installing an AC Power Supply in an EX9204 Switch

Before you install an AC power supply in the switch:

e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.

Ensure that you have the following parts and tools available to install an AC power supply in an EX9204
switch chassis:

e ESD grounding strap
e Phillips (+) screwdriver, number 1 and 2

The AC power supply in an EX9204 switch is a hot-insertable and hot-removable field-replaceable unit
(FRU). Up to four AC power supplies can be installed in an EX9204 switch. All AC power supplies install
in the rear of the chassis in the slots provided at the bottom.
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@ NOTE: Each AC power supply must be connected to a dedicated AC power source
outlet.

To install an AC power supply in an EX9204 switch (see Figure 69 on page 224):

1.

Attach the ESD grounding strap to your bare wrist, and connect the strap to the ESD point on the
chassis.

If the power supply slot has a cover panel on it, unscrew the screw on the side of the cover panel in
the counterclockwise direction using the screwdriver, and remove the cover panel. Save the cover
panel for later use.

Taking care not to touch power supply components, pins, leads, or solder connections, remove the
power supply from its bag.

Flip the AC input switch next to the appliance inlet on the power supply to the Off (O) position.
Using both hands, place the power supply in the power supply slot on the rear of the switch. Slide
the power supply straight into the chassis until the power supply is fully seated in the slot. Ensure the

power supply faceplate is flush with any adjacent power supply faceplates or power supply cover
panels.

6. Push the handle toward the faceplate of the power supply until it is flush against the faceplate.

7. Push the captive screw into the power supply faceplate. Ensure that the screw is seated inside the

corresponding hole on the faceplate.

Tighten the captive screw by turning it clockwise using the screwdriver. When the screws are
completely tight, the latch locks into the switch chassis.
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Figure 69: Installing an AC Power Supply in an EX9204 Switch

Tighten captive screws

@ NOTE: If you have a Juniper J-Care service contract, register any addition, change, or
upgrade of hardware components at https:/www.juniper.net/customers/support/tools/
updateinstallbase/ . Failure to do so can result in significant delays if you need
replacement parts. This note does not apply if you replace existing components with the
same type of component.

To connect power to an AC power supply, see "Connecting AC Power to an EX9204 Switch" on page

184.

SEE ALSO

| AC Power Supply in an EX9204 Switch | 53

I Removing a DC Power Supply from an EX9204 Switch

Before you remove a DC power supply from the switch:

e Ensure that you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.


https://www.juniper.net/customers/support/tools/updateinstallbase/
https://www.juniper.net/customers/support/tools/updateinstallbase/

Ensure that you have the following parts and tools available to remove a DC power supply from an
EX9204 switch chassis:

ESD grounding strap
Phillips (+) screwdriver, number 1 and 2
3/8in. (9.5 mm) nut driver or socket wrench

Replacement power supply or cover panel for the power supply slot

The DC power supply in an EX9204 switch is a hot-removable and hot-insertable field-replaceable unit
(FRU). You remove DC power supplies from the front of the chassis.

A

@

CAUTION: Before you remove a power supply, ensure that you have power supplies
sufficient to power the switch that remains in the chassis. See Power Requirements for
EX2200 Switch Components.

CAUTION: Do not leave the power supply slot empty for a long time while the switch is
operational. Either replace the power supply unit promptly or install a cover panel over
the empty slot.

WARNING: Before you perform DC power procedures, ensure there is no power to the
DC circuit. To ensure that all power is off, locate the circuit breaker on the panel board
that services the DC circuit, switch the circuit breaker to the off position, and tape the
switch handle of the circuit breaker in the off position.

NOTE: After powering off a power supply, wait for at least 60 seconds before turning it
back on.

To remove a DC power supply from an EX9204 switch (see Figure 70 on page 226):

1. Switch off the dedicated customer site circuit breaker for the power supply being removed. Follow
your site's procedures for ESD.

2. Make sure that the voltage across the DC power source cable leads is O V and that there is no
chance that the cables might become active during the removal process.

3. Attach the ESD grounding strap to your bare wrist, and connect the strap to the ESD point on the
chassis.

4. Move the DC circuit breaker on the DC power supply faceplate to the Off (O) position

5. Remove the clear plastic cover protecting the terminal studs on the faceplate.
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6. Remove the nut and washer from each of the terminal studs. (Use a 7/16-in. [11-mm] nut driver or
socket wrench.)

7. Remove the cable lugs from the terminal studs.

8. Loosen the captive screws on the bottom edge of the power supply faceplate using a screwdriver.
9. Carefully move the power cables out of the way.

10. Pull the power supply straight out of the chassis.

11. Either replace the power supply promptly or install a cover panel over the empty slot.

Figure 70: Removing a DC Power Supply from an EX9204 Switch

Loosen captive screws

Installing a DC Power Supply in an EX9204 Switch

Before you install a DC power supply in the switch:

e Ensure you understand how to prevent electrostatic discharge (ESD) damage. See Prevention of
Electrostatic Discharge Damage.

e Ensure that the voltage across the DC power source cable leads is O V and that there is no chance
that the cable leads might become active during installation.

Ensure that you have the following parts and tools available to install a DC power supply in an EX9204
switch chassis:



e ESD grounding strap
e Phillips (+) screwdriver, number 1 and 2

The DC power supply in an EX9204 switch is a hot-removable and hot-insertable field-replaceable unit
(FRU). Two DC power supplies are installed in an EX9204 switch. All DC power supplies install in the
rear of the chassis in the slots provided at the bottom.

To install a DC power supply in an EX9204 switch (see Figure 71 on page 228):

1. Attach the ESD grounding strap to your bare wrist, and connect the strap to the ESD point on the
chassis.

2. If the power supply slot has a cover panel on it, unscrew the screw on the side of the cover panel in
the counterclockwise direction using the screwdriver, and remove the cover panel. Save the cover
panel for later use.

3. Taking care not to touch power supply components, pins, leads, or solder connections, remove the
power supply from its bag.

4. Move the DC circuit breaker on the power supply faceplate to the off(O) position.

5. Using both hands, place the power supply in the power supply slot on the rear panel of the switch.
Slide the power supply straight into the chassis until the power supply is fully seated in the slot.
Ensure the power supply faceplate is flush with any adjacent power supply faceplates or power
supply cover panels.

6. Push the handle toward the faceplate of the power supply until it is flush against the faceplate.

7. Push the captive screw into the power supply faceplate. Ensure that the screw is seated inside the
corresponding hole on the faceplate.

8. Tighten the captive screw by turning it clockwise using the screwdriver. When the screw is
completely tight, the latch locks into the switch chassis.
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Figure 71: Installing a DC Power Supply in an EX9204 Switch
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NOTE: If you have a Juniper J-Care service contract, register any addition, change, or

upgrade of hardware components at https:/www.juniper.net/customers/support/tools/
updateinstallbase/ . Failure to do so can result in significant delays if you need

replacement parts. This note does not apply if you replace existing components with the
same type of component.

To connect power to a DC power supply, see "Connecting DC Power to an EX9204 Switch" on page
187.

SEE ALSO
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Maintaining Power Supplies in EX9200 Switches

IN THIS SECTION
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Purpose

For optimum switch performance, verify the condition of the installed power supplies.

Action

On a regular basis:

o Check the status of the power supplies by issuing the show chassis environment pem command. The
output for EX2200 switches is similar to the following:

user@switch> show chassis environment pem
PEM @ status:

State Online

Temperature OK

DC Output Voltage(V) Current(A) Power(W) Load(%)
48 12 576 36

PEM 1 status:

State Online

Temperature OK

DC Output Voltage(V) Current(A) Power(W) Load(%)
50 12 600 37

e Make sure that the power and grounding cables are arranged so that they do not obstruct access to
other switch components.

e Routinely check the status LEDs on the power supply faceplates and the craft interface in EX9200
switches to determine whether the power supplies are functioning normally.



e Check the alarm LEDs on the craft i