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About This Guide

Use this guide to install hardware and perform initial software configuration, routine maintenance, and
troubleshooting for the MX2010 Universal Routing Platform. After completing the installation and basic
configuration procedures covered in this guide, refer to the Junos OS documentation for information

about further software configuration.

RELATED DOCUMENTATION

MX2010 Quick Start
Junos OS for MX Series 5G Universal Routing Platforms

XX
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https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/mx-series/index.html
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Fast Track: Initial Installation
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Fast Track to Rack Installation and Power

SUMMARY IN THIS SECTION

This procedure guides you through the simplest Install the MX2010 in a Rack | 2
steps for the most common installation to mount
your MX2010 router in a rack and connect it to
power.

Connect to Power | 25

Install the MX2010 in a Rack

IN THIS SECTION

Mount the Router | 3

You can mount an MX2010 Universal Routing Platform in an open-frame rack, a four-post rack, or a
cabinet. In this section, we'll walk you through the steps to install an MX2010 router and connect it to
power.

A fully configured router can weigh up to 985 Ib (446.79 kg).

Because of the router's size and weight, you can install the router using a pallet jack with a pallet jack
attachment, or the router transport kit. We recommend that you use the router transport kit to install
the router.

You must install the router into a rack or cabinet that is secured to the building structure in a restricted-
access location. You must also ensure that the chassis is always grounded properly.

Before you install, review the following:

e "MX2010 Site Preparation Checklist" on page 220

e "General Safety Guidelines and Warnings" on page 901

e "Prevention of Electrostatic Discharge Damage" on page 926

e "Unpacking the MX2010 Router Overview" on page 317



e "Chassis and Component Lifting Guidelines" on page 908

Mount the Router

To mount the MX2010 router on a four-post rack using a router transport kit (model number MX2K-
TRNSPRT-KIT):

1. Toinstall the router in a four-post rack, you must install a mounting self. Slide the large shelf
between the rack rails, resting the bottom of the shelf on the rack supports. The large shelf installs
on the rear rack rails, extending toward the front of the rack.

@ NOTE: There must be a minimum of 34-U unobstructed front-to-back usable rack
space when installing the MX2010 router into a four-post rack.

2. Partially insert screws into the open holes in the rear flanges of the four-post mounting shelf.

@ NOTE: Depending on the type of rack you have, cage nuts might be required.



Figure 1: Mounting Hardware for a Four-Post Rack or Cabinet
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3. On the front of each front rack rail, partially insert a mounting screw into the holes in each ear of
the four-post mounting shelf.

4. Tighten all the screws completely.

5. Because of the router's size and weight, you must first remove the components from the chassis
before installation.



Figure 2: Components to Remove from the Front of the MX2010 Router

Table 1: Components to Remove from the Front of the MX2010 Router

Component No. Component Description = Slots Number of FRUs
1 Craft interface - 1
2 Switch Fabric Boards 0 through 7 8
(SFBs)
3 Control Board and Oand 1 2

Routing Engine (CB-RE)



Table 1: Components to Remove from the Front of the MX2010 Router (Continued))

Component No. Component Description = Slots Number of FRUs
4 MPCs with ADCs and 0 through 9 10
MICs

Figure 3: Components to Remove from the Rear of an AC-Powered MX2010 Router




Table 2: Components to Remove from the Rear of an AC-Powered MX2010 Router

Component No. Component Description Slots Number of FRUs

1 Upper fan trays (two) Fan tray 2 and fan tray 3 2
(behind cage door)

2 AC PDM—Three-phase PDM1/Inputl 1
delta or wye

3 AC PSM 0 through 8 9

4 PSM air filter - 1

5 AC PDM—Three-Phase 1

PDMO/Input0
delta or wye

6 Fan tray air filter - 1

7 Fan tray O and fan tray 1 2
Lower fan trays (two) .
(behind access door)

To remove the components from the router:

a. Slide each component out of the chassis evenly so that it does not become stuck or damaged.
b. Label each component as you remove it so you can reinstall it in the correct location.

¢. Immediately store each removed component in an electrostatic bag.

d. Lay each component on a flat surface. Do not stack the removed components.

To remove the upper and lower fan tray:

@ NOTE: The fan trays are interchangeable and are hot-insertable and hot-removable.

a. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap
to an approved site ESD grounding point. Refer the instructions for your site.

b. Loosen the two captive screws on each side of the fan tray access panel and open.



¢. Loosen the two captive screws on the fan tray faceplate.

d. Press and hold the latch while simultaneously pulling the fan tray out approximately 1 to 3 in.
Place one hand under the fan tray for support, while pulling the fan tray completely out of the
router.

@ NOTE: The double latch system is a safety mechanism, so you cannot pull the fan
tray out in one motion.

e. Place each component on an antistatic mat resting on a stable, flat surface. Do not stack fan
trays on top of another after you remove them.

Figure 4: Removing Upper Fan Trays
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Figure 5: Removing Lower Fan Trays
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@ NOTE: For complete instructions on removing router components, see "Removing
Components from the MX2010 Router Chassis Before Installing It in a Rack" on page
334.

Remove the router transport kit from the shipping crate (see "Unpacking the MX2010 Router
Transport Kit" on page 326).

Remove the winch strap plate that is secured to the winch mount by using a 9/16-in. (14 mm)
socket wrench, and set the plate aside.

Using a number 3 Phillips screwdriver, loosen the captive screws that secure the winch mount to
the router transport kit, and set the mount aside.

Using a number 3 Phillips screwdriver, loosen the captive screws that secure the router transport
mounting plate and wheel assembly (left and right) to the router transport platform, and set them
aside.



10.

11.

Figure 6: Preparing the Router Transport Kit for Installation

gooeaie

Remove the four shipping brackets that secure the router to the shipping crate platform by using a
9/16-in. (14 mm) socket wrench and a number 2 Phillips screwdriver, and set the brackets aside.

Align the left router transport mounting plate and wheel assembly (indicated by left arrow shown
on the assembly) with the holes on the left side of the chassis.

10



12.

13.

14.

15.

Figure 7: Installing the Router Transport Kit onto the MX2010 Router

Using a number 3 Phillips screwdriver, tighten the captive screws to secure the router transport
mounting plate and wheel assembly to the chassis.

Align the right router transport mounting plate and wheel assembly (indicated by right arrow shown
on the assembly) with the holes on the right side of the chassis (see Figure 7 on page 11).

Using a number 3 Phillips screwdriver, tighten the captive screws to secure the router transport
mounting plate and wheel assembly to the chassis.

Once you have installed the router transport kit onto the router, you can now secure the router to
the transport platform. Using the shipping crate door as a ramp, secure the door to the crate
platform by using the two metal latches.

11



Figure 8: Securing the Crate Door to the Shipping Crate Platform

16. Using a two-person team on either side of the chassis, turn the handles on the router transport 4-5
times until the chassis is raised approximately 1 in. (2.54 cm), making sure that the chassis is level.

@ NOTE: The router transport kit is equipped with four T-shaped levels on top of each
of the four router transport mounting brackets. Make sure the bubbles within the T-
shaped levels are between the lines, indicating the chassis is level.

12



A CAUTION: Do not raise the chassis above 1 in. (2.54 cm). This will ensure the router
will not tilt when transporting, which can result in injury or damage to the router.

17. Turn the four wheels on the router transport kit toward the rear of the chassis.

18. Grasping the handles on the shipping covers, carefully guide the chassis down the crate ramp to the
rack location.

A WARNING: Do not push or pull the router fast while transporting. Using excessive
speed can cause the wheels to turn abruptly and tilt the router over.

A CAUTION: Do not lift the router by using the handles on the shipping covers. Use
these handles only to help position the router.

19. Position the router transport platform directly under the router, aligning the router transport
platform with the bottom of the chassis by adjusting the four leveling mounts.

20. Secure the router transport platform to the router transport mounting plates by using the four latch
locks.



Figure 9: Securing the Router Transport Platform

21. Once the router is secured to the transport platform, you can now install the router in a four-post
rack. Install the winch strap plate to the rear of the router by tightening the four captive screws.

@ NOTE: Four people are needed to install the router into a rack.

14



A CAUTION: Before front-mounting the router in a rack, have a qualified technician
verify that the rack is strong enough to support the router's weight and is adequately
supported at the installation site.
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Winch Strap Plate (Four-Post Rack)

ing
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22. Using a four-person team, transport the router to the rack installation location and center it in front

of the mounting shelf.

23. Install the winch mount bracket to the rear rack rails by using the six captive screws, and tighten

the screws.

Figure 11: Installing Winch Mount Bracket to Rack Rails
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24, Adjust the height of the router by turning the handles clockwise until the router transport platform
is aligned with the surface of the mounting shelf and slightly higher than the mounting shelf.



@ NOTE: Make sure the bubbles within the T-shaped levels are between the lines,
indicating that the router is level.
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the MX2010 Router with Rack Mounting Shelf
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25,

26.

27.

28.

Adjust the four leveling mounts on the router transport platform until all four leveling mounts rest
firmly on the ground (see Figure 12 on page 19).

Unlock the four toggle latches that secure the router transport platform to the router transport
mounting plate and wheel assembly.

Lift the wheels up by turning the handles counterclockwise so that the weight of the router is on
the router transport platform.

Using a number 3 Phillips screwdriver, loosen the captive screws that secure the router transport
mounting plates and wheel assembly to the chassis, and set them aside.
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Figure 13: Removing Router Transport Mounting Plate and Wheel Assembly
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29. Attach the winch strap to the winch strap plate at the rear of the router.

Figure 14: Attaching Winch Strap to Winch Strap Plate

Up

30. Attach a 1-1/8in.(28.57 mm) torque-controlled driver or socket wrench to the winch mechanism
and turn clockwise to start pulling the chassis into the rack.
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into the Rack

Figure 15: Pulling the MX2010
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31.

32.

33.

34.

35.

36.

@ NOTE: A four-person team is needed to carefully guide the router into the rack
while operating the winch.

@ NOTE: If the router is not pulled all the way into the rack by the winch mechanism,
grasp the handles on the shipping covers and carefully slide the router onto the
mounting shelf until the front-mounting flanges contact the rack rails. You must
remove the winch bracket to perform this procedure.

@ NOTE: There must be a minimum of 45-U of usable rack space when installing the
MX2010 into a 45-U rack.

Remove the router transport platform, and set the platform aside.
Remove the winch mount and winch strap plate, and set them aside.

Insert twelve mounting screws (six on each side) into the mounting holes to secure the router to the
rack.

Visually inspect the alignment of the router. To verify that the router is installed properly in the
rack, see that all the mounting screws on one side of the rack are aligned with the mounting screws
on the opposite side and the router is level.

Reassemble the router transport kit, and set it aside.
Reinstall the components in the router:

a. Take each component out of its electrostatic bag, and identify the slot on the component where
it will be connected.

b. Slide each component into the chassis evenly so that it does not become stuck or damaged.

c. Tighten the captive screws, and secure all levers for each component.

@ NOTE: Make sure that all empty slots are covered with a blank panel before
operating the router.



Connect to Power

IN THIS SECTION

Ground the Router | 25

Connect the Power Cable and Power On the Router | 26

The MX2010 router supports -48 V and 240 V China DC power configurations, three-phase (delta and

wye) AC power configurations, single-phase power configuration, and high-voltage AC (HVAC) or high-
voltage DC (HVDC) configurations. In this section, we show you how to connect to AC power using the
single-phase AC power supply module.

A CAUTION: Do not mix AC, DC, 240 V China, or universal (HVAC/HVDC) PSMs or
different PDM types within a single system. The MX2010 systems configured for three-
phase wye AC input power must use only three-phase wye AC PDMs and three-phase
wye AC PSMs. The systems configured for DC (-48 V) input power must use DC (-48 V)
PDMs and PSMs. The systems configured for DC (240 V China) input power must use
DC (240 V China) PDMs and PSMs. The systems configured for three-phase delta AC
input power must use only three-phase delta AC PDMs and three-phase delta AC PSMs.
The systems configured for single-phase AC input power must use only single phase AC
PDMS and single-phase AC PSMs. The systems configured for universal (HVAC/HVDC)
input power must use universal (HVAC/HVDC) PDMs and universal PSMs.

To connect the MX2010 router to AC power:

Ground the Router

To meet safety and electromagnetic interference (EMI) requirements and to ensure proper operation,
you must connect the chassis to earth ground. Make this connection before you connect the router to
power.

To connect the MX2010 router to earth ground:

1. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. Refer the instructions for your site.

2. Connect the grounding cable to a proper earth ground.



3. Verify that a licensed electrician has attached the cable lug provided with the router to the grounding
cable.

4. Make sure that grounding surfaces are clean and brought to a bright finish before you make
grounding connections.

5. Place the grounding cable lug over the grounding points. The upper pair is sized for UNC 1/4-20
bolts, and the lower pair is sized for Mé bolts.

6. Secure the grounding cable lug to the grounding points, first with the washers, and then with the
nuts.

Figure 16: Grounding Points on the MX2010 Router

| Alr Filier

7. Verify that the grounding cabling is correct, that the grounding cable does not touch or block access
to router components, and that it does not drape where people could trip on it.

Connect the Power Cable and Power On the Router

To install an AC PSM and power on the MX2010 router:

1. Verify that the power switch on the PSM is in the off (O) position.

26



Figure 17: Selecting AC Power Subsystem Feed Redundancy
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2. Move the input mode DIP switch O (left switch) to the ON (top position) for the bottom feed INPO

(expected to be connected), and DIP switch 1 (right switch) to the ON (top position) for the top feed
INP1 (expected to be connected). If both DIP switches O and 1 are turned to the ON position, then
both top and bottom feeds are expected to be connected (see Figure 17 on page 27).

The AC power system provides dual redundant feed. Each PSM takes in two AC feeds and uses one
of the two. Only one of the two feeds is active during power operation. Each feed is a single-phase
AC system 200-240 VAC derived from a three-phase delta or wye AC input system. In addition, a
PSM failure triggers the alarm LED on the craft interface. Each PDM has an LED per feed indicating
whether the feed is active or not, or whether the feed is connected properly.

. Ensure that the voltage across the AC power source cable leads is O V and that there is no chance
that the cable leads might become active during installation.

. Using both hands, slide the PSM straight into the chassis until the PSM is fully seated in the chassis
slot. Tighten the two captive screws to secure the PSM to the chassis.

. Verify that the INPO or INP1 LEDs on the PSM are lit green steadily. The INPO or INP1 LEDs are lit
yellow if that input’s voltage is in reverse polarity. Check the polarity of the power cables to fix the

condition.



Figure 18: MX2010 AC Power Supply Module Front View

PWR OK FAULT

© O
o O

INPO  INP1

Tl TWlAF T rompismdy rin.aragine S
apuimrs, Sl o] me wres wls
ORI S ST EVIES £F O U

AC PEM

O AT
o D
S 8
|
o
P
'™
=1
&
o
oy
£
A
ol

6. Move the switch to the on (]) position.
7. Verify that the PWR OK LED is lit green steadily.

8. Repeat Steps "1" on page 26 through "7" on page 28 for installing PSMs in slots O, 1, and 2, where
required.

@ NOTE: Cover each PSM slot not occupied by an AC PSM with a PSM blank panel.

Onboard, Configure, and Monitor MX2010

SUMMARY IN THIS SECTION
This topic provides you with pointers to onboard, Juniper Routing Director | 29
configure, and monitor MX2010 routers using Junos OS CLI | 29

Juniper Routing Director (formerly Juniper Paragon
Automation), or Junos OS CLI.



Juniper Routing Director

You can use Juniper Routing Director (formerly Juniper Paragon Automation) to onboard, manage, and
monitor MX2010. See the Juniper Routing Director Documentation page for more information.

Junos OS CLI

You can configure and monitor MX2010 routers using the Junos OS CLI. See Table 3 on page 29 for
more information.

Table 3: Configure MX2010 Using Junos OS CLI

If you want to Then

Customize basic configuration See "Initially Configuring the MX2010 Router" on page
447.

Explore the software features supported on the See Feature Explorer.

MX2010

Configure supported software features on the See User Guides.

MX2010


https://www.juniper.net/documentation/product/us/en/routing-director/
https://apps.juniper.net/feature-explorer/
https://www.juniper.net/documentation/product/us/en/mx2010/#cat=user_guides
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CHAPTER 2

MX2010 Router Overview

IN THIS CHAPTER

MX2010 Router Overview | 31

MX2010 Router Overview

The MX2010 Universal Routing Platform is an Ethernet-optimized router that provides both switching
and carrier-class Ethernet routing. The MX2010 router supports service provider core, converged core
and edge, and edge applications, and enables a wide range of business and residential and services,
including high-speed transport and VPN services, next-generation broadband multiplay services, and
high-volume Internet data center internetworking.

The MX2010 chassis provides redundancy and resiliency. All major hardware components including the
power system, the cooling system, the Control Board and the switch fabrics are fully redundant.

The MX2010 router is 34 rack units (U) tall. One router can be installed in an open-frame rack, four-post
rack, or cabinet. The MX2010 router has 10 dedicated line-card slots which means a maximum of 10
Modular Port Concentrators (MPCs) including adapter cards (ADCs), and Modular Interface Cards (MICs),
a host subsystem consisting of 2 Control Board with Routing Engines (CB-REs), and 8 Switch Fabric
Boards (SFBs).

Up to 2 MICs can be installed in each MPC. Fully populated, the MX2010 router supports up to 20
MICs.

For a list of the supported MPCs, and MICs, see the MX Series Interface Module Reference.

MX2010 Component Redundancy | 43

MX2010 Physical Specifications | 203

MX2010 Chassis Description | 35

MX2000 Host Subsystem CB-RE Description | 86



https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html

MX2010 Craft Interface Description | 63
MX2010 Power System Description | 156
MX2010 Cooling System Description | 80
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Chassis Components and Descriptions
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MX2010 Chassis Description | 35

MX2010 Backplane Description | 43
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MX Series Router Packet Forwarding Engine (PFE) Architecture | 51
Line Cards Supported on MX Series Routers | 53

Ethernet Frame Counts and Statistics on MX Series Routers | 57
Understanding Trio Layer 2 Feature Parity | 57

MX2010 Router Hardware Components and CLI Terminology | 58

MX Series Router Architecture

The key components of the Juniper Networks MX Series 5G Universal Routing Platforms are:
e Dense Port Concentrators (DPC)

e Modular Port Concentrators (MPC)

e Modular Interface Cards (MIC)

e Control Board and Routing Engine (CB-RE)

e Switch Control Board (SCB)

e Switch Fabric Board (SFB)



NOTE: The MX80 Universal Routing Platform leverages the technology used in the
MPCs, common across the MX Series, and can accommodate multiple combinations of
Modular Interface Cards (MICs) for increased flexibility. The MX80 is a single board
router with a built-in RE and one Packet Forwarding Engine (PFE). The PFE has two
“pseudo” Flexible PIC Concentrators (FPC 0 and FPC 1). Because there is no switching
fabric, the single PFE takes care of both ingress and egress packet forwarding.

The MX Series router has been optimized for Ethernet services. Examples of the wide range of Ethernet
services provided by the MX Series include:

Virtual private LAN service (VPLS) for multipoint connectivity—Native support for VPLS services

Virtual leased line (VLL) for point-to-point services—Native support for point-to-point services

RFC 2547 .bis IP/MPLS VPN (L3VPN)—Full support for MPLS VPNs throughout the Ethernet network

Video distribution IPTV services

Ethernet aggregation at the campus/enterprise edge—Supports dense 1-Gigabit Ethernet, 10-Gigabit
Ethernet, and 100-Gigabit Ethernet configurations, and provides full Layer 3 support for campus

edge requirements

Ethernet aggregation at the multiservice edge—Supports up to 480 1-Gigabit Ethernet ports or
48 10-Gigabit Ethernet ports for maximum Ethernet density along, with full Layer 2 and Layer 3 VPN
support for MSE applications

@

NOTE: You can configure MX Series routers to provide simultaneous support for Layer 2
and Layer 3 Ethernet services. In many cases, Layer 2 protocols run on some interfaces,
and Layer 3 protocols run on others.

The Junos OS Layer 2 Switching and Bridging Library topic discusses Layer 2
configurations on supported routers, including Layer 2 statement summaries and
configuration statement examples. For more complete Layer 2 configuration examples
for MX Series routers, see the Ethernet Networking User Guide for MX Series Routers.

For more information about configuring Layer 3 features and functions (such as c/ass of
service), see the relevant Junos configuration guides.

Line Cards Supported on MX Series Routers | 53


https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/layer-2/index.html
https://www.juniper.net/documentation/en_US/junos/information-products/pathway-pages/mx-solutions/ethernet-networking.html

MX2010 Chassis Description

The router chassis is a rigid sheet metal structure that houses all the other router components (see
Figure 19 on page 36, Figure 20 on page 38, and Figure 21 on page 40). The chassis measures
59.50in. (151.13 cm) high, 36.20 in. (91.95 cm) deep, and 19 in. (48.26 cm) wide. The chassis can be
installed in a standard 19-in. open-frame rack, four-post rack, or an enclosed cabinet.

@ NOTE: There must be a minimum of 34-U of usable rack space when installing the
MX2010 router into a 34-U rack.

@ NOTE: If you are installing the MX2010 router into a network cabinet, make sure that no
hardware, device, rack, or cabinet component obstructs the 34-U rack space from access
during installation.

The chassis includes the following features (see Figure 19 on page 36, Figure 20 on page 38, and
Figure 21 on page 40).

e Front-mounting flanges for mounting in a four-post rack or cabinet.

e Center-mounting metal brackets for center-mounting in an open-frame rack (optional).

A CAUTION: Before removing or installing components, attach an ESD strap to an ESD
point, and place the other end of the strap around your bare wrist. Failure to use an ESD
strap could result in damage to the hardware components.

A WARNING: The router must be connected to earth ground during normal operation.

The chassis with standard cable managers and EMI cover measures 59.50 in. (151.13 cm) high,
19 in. (48.26 cm) wide, and 36.20 in. (91.95 cm) deep (from the front-mounting flanges to the rear of the
chassis). An extended cable manager extends the depth to 40.15 in. (102 cm).

One router can be installed in a 34-U or taller open-frame or four-post rack if the rack can support the
combined weight, which can be greater than 985 Ib (446.79 kg).

@ NOTE: The dimensions also include the cable managers and EMI cover.



Figure 19: Front View of a Fully Configured MX2010 Router Chassis

@ NOTE: Remove field replacement units (FRUs) from the front of the MX2010 router
before you install the router.

See Table 4 on page 36 for information about the components on the front of the MX2010 router.

Table 4: Front Components in a Fully Configured MX2010 Router

Component No. Component Description Slots Number of FRUs

1 Craft interface - 1

36



Table 4: Front Components in a Fully Configured MX2010 Router (Continued)

Component No. Component Description
2 Card-cage air filter
3 Control Board and

Routing Engine (CB-RE)

4 Switch Fabric Boards
(SFBs)

5 MPCs with ADCs and
MICs

Slots

Oand1

0 through 7

0 through 9

Number of FRUs

10

@ NOTE: A combination card-cage cable manager and air filter is installed over the CB-REs

and SFBs.

@ NOTE: Remove field replacement units (FRUs) from the rear of the MX2010 router

before you install the router.

See Table 5 on page 38 for information about components on the back of an AC-powered MX2010

router.



Figure 20: Rear View of a Fully Configured AC-Powered MX2010 Router Chassis
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Table 5: Rear Components in a Fully Configured AC-Powered MX2010 Router

Component No. Component Description Slots Number of FRUs

1 Upper fan trays (two). Fan tray 2 and fan tray 3 2
(behind cage door)

38



Table 5: Rear Components in a Fully Configured AC-Powered MX2010 Router (Continued)

Component No.

Component Description

AC PDM—Three-phase delta
or wye, or a single-phase AC
PDM, or a high-voltage
second-generation universal
(HVAC/HVDC) PDM.

NOTE: The universal PDM
accepts either an HVAC/
HVDC input.

AC or a high-voltage second-
generation universal (HVAC/
HVDC) PSM.

PSM air filter.

AC PDM—Three-phase delta
or wye, or a single-phase AC
PDM, or a high-voltage
second-generation universal
(HVAC/HVDC) PDM.

Fan tray air filter.

Lower fan trays (two).

Slots

PDM1/Inputl

0 through 8

PDMO/InputO

Fan tray O and fan tray 1
(behind access door)

Number of FRUs
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Figure 21: Rear View of a Fully Configured DC-Powered MX2010 Router Chassis

;

@ NOTE: Remove field replacement units (FRUs) from the rear of the MX2010 router
before you install the router.

See Table 6 on page 40 for information about router components on the back of a DC-powered
MX2010 router.

Table 6: Rear Components in a Fully Configured DC-Powered MX2010 Router

Component No. Component Description Slots Number of FRUs

1 Upper fan trays (two). Fan tray 2 and fan tray 3 2
(behind cage door)



Table 6: Rear Components in a Fully Configured DC-Powered MX2010 Router (Continued)

Component No. Component Description Slots Number of FRUs

2 DC PDM, DC PDM (240 V PDM1/Inputl 1
China), or a high-voltage
second-generation universal
(HVAC/HVDC) PDM.

3 DC PSM, DC PSM (240 V 9
China), high-volt
), or a hig . Vo age 0 through 8
second-generation universal
(HVAC/HVDC) PSM.
4 PSM air filter - 1
5 DC PDM, DC PDM (240 V 1

China), or a high-voltage
. . PDMO/Input0
second-generation universal

(HVAC/HVDC) PDM.

6 DC cable manager (standard 2
or extended).

7 Fan tray air filter. - 1

8 Fan tray O and fan tray 1 2
Lower fan trays (two). .
(behind access door)

The MX2010 router has two electrostatic discharge (ESD) points. These are located on either side of the
MPCs on the front of the chassis (see Figure 22 on page 42).



Figure 22: MX2010 Router ESD Points
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RELATED DOCUMENTATION

MX2010 Physical Specifications | 203

Installing the MX2010 Mounting Hardware for a Four-Post Rack or Cabinet | 329
MX2010 Router Grounding Specifications

MX2010 Chassis Moving Guidelines | 202
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MX2010 Backplane Description

The MX2010 router consist of a signal backplane and a power backplane that connects PSMs and PDMs
to the chassis. The adapter cards (ADCs) are carrier cards used to house the MPCs. The MPCs install
into the bottom card-cage backplanes from the front of the chassis and mate to the signal backplane to
connect to the Switch Fabric Boards (SFBs) and the Control Board and Routing Engines (CB-REs). The
backplane connects 10 line cards to 8 SFBs and 2 CB-REs. The SFBs and CB-REs install into the top
from the front of the chassis. The PSMs install into the bottom power backplane, and the PDMs mate to
the bottom power backplane. The cooling system components also connect to the top and bottom
backplane.

The backplane performs the following major functions:

e Data path—Data packets are transferred across the backplane between the MPCs through the fabric
ASICs on the SFBs.

e Power distribution—The router PDMs relay power from the feeds to the input of the PSMs through
the power midplane. In addition, the output power from PSMs is distributed to the components of
the chassis (MPCs, SFBs, and CB-REs), using the power backplane.

e Control/management path—The backplane provides management and control path connectivity
among the various system components.

MX2010 Router Overview | 31

MX2010 Chassis Description | 35

MX2010 Modular Port Concentrator Description | 122
MX2000 Switch Fabric Board (SFB) Overview | 103
MX2000 Host Subsystem CB-RE Description | 86
MX2010 Modular Interface Card Description | 137
MX2010 Power System Description | 156

MX2010 Power Midplane Description | 163

MX2010 Component Redundancy

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



Host subsystem—The host subsystem consists of a combined Control Board and Routing Engine (CB-
RE) functioning together. The router 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.

DC power system—The MX2010 DC power system (-48 V and 240 V China) is made up of three
components: nine power supply modules (PSMs), two power distribution modules (PDMs), and a
power midplane (PMP). For telecom (48 VDC) power supplies the power system distributes power
from a pool of 22.5 KW (20 KW for PSM non-redundant and 2.5 KW reserved for PSM redundancy).
This pool provides power to ten line-card slots, four fan trays and critical FRUs. These critical FRUs
consist of two CB-REs and eight SFBs located in the top portion of the chassis.

DC power feed redundancy—The MX2010 router power system is feed redundant. Each PSM can be
connected to two separate feeds from different sources that are used to provide feed redundancy.
There are two PDMs per power subsystem that carry nine feeds each. Users should connect feeds
from one power source to one PDM and feeds from the other power source to the second PDM of
the power subsystem (see Figure 23 on page 44).

Figure 23: DC Power System Feed Redundancy
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Each PSM has a set of two DIP switches located on the faceplate. These DIP switches are used to
indicate whether a user wants to connect one feed to the power system, two feeds, or none. These
DIP switches provide critical information to the power management system to help generate alarms
in case of a feed failure or a wrong connection. Each PDM has an LED per feed indicating whether
the feed is active or not, or whether the feed is connected properly. See "MX2010 DC Power Supply
Module (-48 V) Description" on page 182.

High-Voltage Second-Generation Universal (HVAC/HVDC) PDMs—The universal PDM accepts either
an HVAC or HVDC input. You can install a total of two PDMs into a router. Each universal PDM
operates with nine feeds of a 30-A current limit. Each universal PSM is capable of delivering 3400 W
of power with-dual feeds and 3000 W of power with a single-feed. In this configuration, each
subsystem provides A+ 1 output PSM redundancy along with N+ N feed redundancy. The power
feeds from different sources need to be connected to different PDMs. If feeds that connect to one
PDM fail in a redundant configuration, the other feed provides full power. For the high-voltage



second-generation universal (HVAC/HVDC) power system, both input power feeds are active, and
share the load when they are present.

Figure 24 on page 45 illustrates the power distribution from the universal (HVAC/HVDC) PDMs to
the universal (HVAC/HVDC) PSMs.

Figure 24: MX2010 Router Universal (HVAC/HVDC) Power Subsystem Feed Redundancy
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AC power system—The MX2010 supports connection of a three-phase AC power system. There are
two types of three-phase power systems: the three-phase delta and three-phase wye. The AC power
going to the PSMs is split into three individual phases—each PSM works on a single phase. This
means the power system works independent of the kind of AC feed is connected. The user can
connect one or two feeds, depending on the power system configuration (number of PSMs,
redundancy, and so on). Each phase from each of the two feeds is distributed among one or two
PSMs (one feed has each phase going to two PSMs, and the other feed has each phase going to a
single PSM). See Figure 25 on page 46 and Figure 26 on page 46.



Figure 25: Power Distribution from Three-Phase Feed Delta PDM to the AC PSMs
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Figure 26: Power Distribution from Three-Phase Feed Wye PDM to the AC PSMs
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The AC power system is feed redundant—each PSM takes in two AC feeds and uses one of the two.
One AC feed is active at a time. If one feed fails, the PSM automatically switches over to the other
feed without disrupting system function (see "MX2000 Three-Phase Delta AC Power Distribution
Module Description" on page 164, "MX2000 Three-Phase Wye AC Power Distribution Module
Description" on page 166, and "MX2000 AC Power Supply Module Description" on page 172).

9007085

007086



e AC power requirements—Table 7 on page 47 shows the MX2010 current requirements for the
three-phase delta and wye power feeds.

Table 7: AC PDM Delta and Wye Current Requirements

Three-Phase Voltage Input Feed Current Delta per Three- = Current Wye per Three-
Phase PDM Phase PDM
200 V (minimum- 1 50 A -

nominal) (line-to-line) for
delta (per phase)

2 25A -
200 V (minimum- 1 - 30A
nominal) (line-to-neutral)
for wye (per phase)

2 - 15A

@ NOTE: This is the minimum required to provide 2.5 KW per PSM. Based on facilities
guidelines, you should over-provision the MX2010 router. The two numbers listed in
the current columns reflect the distribution of phases from the feed to PSM. For
example, from one feed each phase goes to two PSMs and from other feed each phase
goes to only one PSM.

e Power distribution modules (PDMs)—In the DC configuration, each system provides A+1 PSM
redundancy along with M+ N feed redundancy. The power feeds from different sources need to be
connected to different PDMs. If feeds that connect to one PDM fail in a redundant configuration, the
other feed starts to provide full power.

@ NOTE: Depending on the voltage of the DC feeds (-48 VDC or 240 V China,) power can
be drawn from both feeds. The feed with higher voltage provides more power. If the
difference between the voltages is sufficient, then the higher voltage feed provides all
the power. When the voltages are exactly the same, equal power is drawn from both
feeds. For high-voltage second-generation universal (HVAC/HVDC) power system, both
input power feeds are active, and share the load when they are present.

A total of two PDMs can be installed into a router. Each DC PDM (-48 V) operates with up to nine
separate feeds of either 60-A or 80-A current limit. The capacity of these feeds is relayed to system
software through a switch located on the DC PDM. Each DC PDM (240 V China) or DC PDM (-48 V)
—operates with nine feeds each. The MX2010 router supports two types of three-phase power



system PDMs. The three-phase delta and three-phase wye. Individual phases are taken from three-
phase feeds to individual PSMs. One AC feed provides power to six PSMs, while the second input
feed provides power to the remaining three PSMs (supporting a total of nine PSMs).

Power supply modules (PSMs)—All nine AC, DC, 240 V China, or universal HYAC/HVDC PSMs in a
system share the load. For the high-voltage second-generation universal (HVAC/HVDC) power
system, both input power feeds are active, and share the load when they are present. If one PSM fails
in a redundant configuration, the remaining eight PSMs provide power to FRUs. Up to nine PSMs
might be required to supply power to a fully configured router. Nine PSMs supply power to the two
CB-REs (active and redundant), eight SFBs, ten MPCs, and four fan trays (active and redundant).

Cooling system—The cooling system has a total of four fan trays— two per cooling zone (cooling zone
0 and cooling zone 1)—which are controlled and monitored by the host subsystem. Each cooling zone
consists of two fan trays. The bottom fan trays are used to cool the bottom half of the CB-REs and
SFBs, along with the ten line cards. The top fan trays are used to cool the top half of the CB-REs and
SFBs. If a fan fails or the temperature rises above the temperature threshold, the speed of the
remaining fans in the zone is automatically adjusted to keep the temperature within the acceptable
range (see "MX2010 Cooling System Description" on page 80).

MX2010 Router Overview | 31
Displaying MX2010 Router Components and Serial Numbers | 873
Guidelines for Packing Hardware Components for Shipment

How to Return a Hardware Component to Juniper Networks, Inc.

MX2010 Field-Replaceable Units

Field-replaceable units (FRUs) are router components that can be replaced at the customer site (see
Table 8 on page 50). Replacing most FRUs requires minimal router downtime. The router uses the

following types of FRUs:

Hot-removable and hot-insertable FRUs—You can remove and replace these components without
powering off the router or disrupting the routing functions.

Hot-pluggable FRUs—You can remove and replace these components without powering off the
router, but the routing functions of the system are interrupted when the component is removed.



@ NOTE: Before you replace most host subsystem components, such as the Control Board
and Routing Engine (CB-RE), you must take the host subsystem offline.

You must power off the Control Board and Routing Engine (CB-RE) before replacing a
CompactFlash card or solid-state drive in a Routing Engine.

Table 8 on page 50 lists the FRUs for the MX2010 router.



Table 8: Field-Replaceable Units

Hot-Removable and Hot-Insertable FRUs

PSM air filter

Air filter (lower)

Lower cable manager

Craft interface

Switch Fabric Board (SFB) (if redundant)
Backup CB-RE (if redundant)

Primary CB-RE (if nonstop active routingis configured)
Modular Port Concentrators (MPCs)
Adapter cards

Modular Interface Cards (MICs)

Fan trays

AC power supply modules (if redundant)

AC power distribution modules (if redundant)

NOTE: A PDM can be replaced without impacting
services. However, you must first disconnect it from
power. See the PDM replacement procedures listed in
Related Documentation.

DC (-48 V) power supply modules (if redundant)
DC (-48 V) power distribution modules (if redundant)
DC (240 VDC China) power supply modules (if redundant)

DC (240 VDC China) power distribution modules (if
redundant)

Universal (HVAC/HVDC) power distribution modules (if
redundant)

Hot-Pluggable FRUs

Control Board and Routing Engine (CB-RE)
(nonredundant)

Switch Fabric Board (SFB) (honredundant)



Table 8: Field-Replaceable Units (Continued)

Hot-Removable and Hot-Insertable FRUs Hot-Pluggable FRUs

e Universal (HVAC/HVDC) power supply modules (if
redundant)

RELATED DOCUMENTATION

Replacing an MX2000 Three-Phase Delta AC Power Distribution Module
Replacing an MX2000 DC Power Distribution Module (-48 V) | 607

Replacing an MX2010 Three-Phase Wye AC Power Distribution Module
Taking an MX2000 Host Subsystem Offline | 833

Tools and Parts Required for Replacing MX2010 Hardware Components | 537
MX2010 Router Hardware Components and CLI Terminology | 58

Replacing the MX2010 Craft Interface | 583

Replacing an MX2010 Fan Tray | 642

Replacing the MX2010 Air Filters | 558

MX Series Router Packet Forwarding Engine (PFE) Architecture

The general architecture for the MX Series router is shown in Figure 27 on page 52.
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Figure 27: MX Series Router Packet Forwarding and Data Flow
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Line Cards Supported on MX Series Routers

IN THIS SECTION

FPCs and PICs | 54

DPCs | 55

MPCs and MICs | 55

Switch Fabric Boards (SFB, SFB2, SFB3) | 56
Switch Control Boards | 56

MX2000 ADC | 56

Routing Engines and CB-REs | 57

Juniper Networks MX Series 5G Universal Routing Platforms process incoming and outgoing packets

using:
Dense Port Flexible PIC Modular Port Switch Control Board
Concentrator (DPC) Concentrator (FPC) = Concentrator (SCB, SCBE, SCBE2,
with Physical (MPC) with a SCBES3)
Interface Card (PIC) = Modular Interface
Card (MIC)
Description Provides multiple Provides physical Provides physical e House the

physical interfaces

interfaces for

interfaces for

routing engine

and Packet MX240, MX480, MX2000 series
Forwarding Engines and MX960 routers. e Control power to
(PFEs) on a single routers. MPCs

board that installs
into a slot within the
MX240, MX480, and
MX960 routers.

e Monitor and
control system
functions such as
fan speed and the
system front
panel

e Manage clocking,
resets, and boots



(Continued)

Dense Port
Concentrator (DPC)

Maximum —
Supported on
MX2020

Maximum —
Supported on
MX2010

Maximum 12
Supported on
MX960

Maximum 6
Supported on
MX480

Maximum 3
Supported on
MX240

Configuration
Syntax

FPCs and PICs

Flexible PIC
Concentrator (FPC)
with Physical
Interface Card (PIC)

12

type- fpcl picl port

Modular Port
Concentrator
(MPC) with a
Modular Interface
Card (MIC)

20

10

12

type- fpcl picl port

Switch Control Board
(SCB, SCBE, SCBE2,
SCBE3)

A Flexible PIC Concentrator (FPC) occupies two Dense Port Concentrator (DPC) slots on an MX240,
MX480, MX960 router. Each FPC supports up to two Physical Interface Cards (PICs). FPCs install
vertically in the MX960 router chassis, and horizontally in the MX480 and MX240 router chassis. The
maximum number of supported FPCs varies per router:



Physical Interface Cards (PICs) provide physical interfaces for MX240, MX480, MX960 routers. They
install into the Flexible PIC Concentrators (FPCs). PICs and FPCs function similarly to MICs and MPCs.
The maximum number of supported PICs varies per router:

DPCs

A Dense Port Concentrator (DPC) provides multiple physical interfaces and Packet Forwarding Engines
(PFEs) on a single board that installs into a slot within the MX240, MX480, and MX960 routers. DPCs
install vertically in the MX960 router chassis and horizontally in the MX480 and MX240 router chassis.
The maximum number of supported DPCs varies per router:

o MX960 router— up to 12 DPCs
e MX480 router— up to 6 DPCs

e MX240 router— up to 3 DPCs

@ NOTE: In the Junos OS CLI, you use the FPC syntax to configure or display information
about DPCs, and you use the PIC syntax to configure or display information about
Packet Forwarding Engines on the DPCs.

In addition to Layer 3 routing capabilities, the DPCs also have many Layer 2 functions that allow MX
Series routers to be used for many virtual LAN (VLAN) and other Layer 2 network applications.

MPCs and MICs

Modular Port Concentrators (MPCs) with Modular Interface Cards (MICs) provide packet forwarding
services and physical interfaces for MX routers. MICs install into MPCs and function similarly to PICs
and FPCs. MPCs install vertically in the MX2020, MX2010, MX2008, and MX960 router chassis, and
horizontally in the MX480 and MX240 router chassis. On MX5, MX10, MX40, MX80, and MX104
routers, MICs install directly into the router chassis. There are also fixed-configuration MPCs, with built-
in network ports and services functionality. The maximum number of supported MPCs varies per MX
router and hardware configuration:

e MX2020 router— up to 20 MPCs
e MX2010 router— up to 10 MPCs
e MX960 router— up to 12 MPCs
e MX480 router— up to 6 MPCs

o MX240 router— up to 3 MPCs

e MX80 router— .



@ NOTE: The MX80 router is available in a modular configuration chassis (MX80) or fixed
configuration chassis (MX80-48T). Both chassis have a fixed 10-Gigabit Ethernet MIC
with four ports for uplink connections. The modular MX80 chassis has two dedicated
slots for MICs. The fixed configuration MX80 router has an additional 48
10/100/1000Base-T Ethernet ports.

Switch Fabric Boards (SFB, SFB2, SFB3)

Switch Fabric Boards (SFBs) provide increased fabric bandwidth per slot. Up to eight SFBs, SFB2s, or
SFB3s can be installed in an MX2020 or MX2010 router. The SFBs install vertically into the front of the
chassis in the slots labeled O through 7.

@ NOTE: All switch fabric boards in the chassis must be the same type. Mixed mode is not
supported.

Switch Control Boards

Switch Control Boards (MX-SCB, MX-SCBE, MX-SCBE2, and MX-SCBE3) provide full line-rate
performance and redundancy without a loss of bandwidth. MX-series SCBs feature an integrated switch
fabric that connects to all slots in the chassis in a nonblocking architecture. The SCBs house the routing
engine, control power to MPCs, monitor and control system functions such as fan speed and the system
front panel, and manage clocking, resets, and boots. The SCB is a single-slot card and has a carrier for
the routing engine on the front.

SCBs install vertically in the MX2020, MX2010, and MX960 chassis, and horizontally in the MX480 and
MX240 chassis. The number of supported SBCs varies per router:

e MX240 and MX480 routers— 2 SCBs for 1 + 1 MX SCB redundancy when used with the DPC line
cards

o MX960 router— 3 SCBs for 2 + 1 redundancy when used with the DPC line cards

e MX2010 and MX2020 routers— 8 SCBs

MX2000 ADC

The MX2000 ADC is a special line card adapter (ADC) that enables MX2010 and MX2020 routers to
use smaller form-factor MPCs (MPC1E, MPC2E, and MPC3E). The ADC is merely a shell that accepts
line cards in the front and converts power and switch fabric in the rear. ADCs install vertically in the



MPC slot on the front of the router. For more information about the MX2000 ADC, see MX2000
Adapter Card (ADC) Description.

Routing Engines and CB-REs

Routing engines and Control Boards with Routing Engines (CB-REs) provide the software processes that
run Junos OS. The routing engine maintains the routing tables, manages the routing protocols used on
the router, controls the router interfaces, controls some chassis components, and provides the interface
for system management and user access to the router. Each CB-RE is a combined Routing Engine and
Switch Control Board in one unit.

Ethernet Frame Counts and Statistics on MX Series Routers

The following considerations apply to Ethernet frame counts and statistics on Juniper Networks MX
Series 5G Universal Routing Platforms:

¢ Interface counters do notinclude the 7-byte Ethernet frame preamble and the frame delimiter byte.

¢ In Media Access Control (MAC) statistics. the frame size includes the MAC header and cyclical
redundancy check (CRC) before any VLAN rewrite or other rules are applied.

e In traffic statistics, the frame size includes the Layer 2 header without the trailer CRC and after any
VLAN rewrite or other rules are applied.

‘ Layer 2 and Layer 3 Features on MX Series Routers

Understanding Trio Layer 2 Feature Parity

A variety of Layer 2 features are supported on M Series and MX Series routers. The features supported
by the Trio family of line cards are listed in Table 9 on page 58.
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Table 9: Trio Layer 2 Feature Parity

Feature Feature Parity with Feature Supported in
Junos OS Release Junos OS Release

MX routers only: load balancing enhancements for Layer 2 Link 9.1R1 10.4R1

Aggregation

Ethernet OAM IEEE 802.1ag MIP support 9.1R1 10.4R1

Link Layer Discovery Protocol (LLDP) 9.1R1 10.4R1

MX Series routers only: BPDU guard 9.1R1 10.4R1

MX Series routers only: BPDU loop guard 9.1R1 10.4R1

For next generation VPNs: IRB support with LDP-VLPS and BGP- | 9.1R1 10.4R1

VPLS interworking

MPLS: BGP multihoming for inter-AS VPLS 9.1R1 10.4R1
MX Series routers only: Ethernet as a core-facing interface in 9.1R1 10.4R1
VPLS

Disables next-hop flood in connectivity fault management (CFM) 9.1R1 10.4R1

‘ Protocols and Applications Supported on MPCs for MX Series Routers

MX2010 Router Hardware Components and CLI Terminology

The MX2010 router supports the components listed in Table 10 on page 59.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/general/mpc-mx-series-features.html

Table 10: MX2010 Router Hardware Components and CLI Terminology

Component

Chassis CHAS-BP-MX2010

AC Optimized Power
Chassis

DC Optimized Power
Chassis

Craft interface panel MX2010-CRAFT

Hardware Model Number

MX2010-PREMIUM2-AC

MX2010-PREMIUM2-DC

CLI Name

MX2010

Front Panel Display

Cooling system, including air baffle, fan trays, and air filters

Fan tray MX2000-FANTRAY

Optimized Power Fan | MX2K-FANTRAY

Tray
Air baffle MX2000-UPR-BAFFLE
Air filter kit MX2010-FLTR-KIT-S

Power System Components

PDM blank cover MX2000-PDM-BLANK

172mm Fanlray - 6
Fans

Optimized Power fan
tray

N/A

N/A

N/A

Description

"MX2010 Physical
Specifications" on page 203

"MX2010 Chassis
Description" on page 35

"MX2010 Craft Interface
Description " on page 63

"MX2010 Cooling System
Description" on page 80

"MX2010 Power System
Description" on page 156

"MX2010 DC Power
Distribution Module (-48 V)
Description" on page 177



Table 10: MX2010 Router Hardware Components and CLI Terminology (Continued)

Component

Power distribution
module (PDM)

PSM blank cover

Power supply module
(PSM)

Hardware Model Number

MX2000-PDM-DC

MX2K-PDM-DC240V

MX2K-PDM-HV

MX2000-PDM-AC-DELTA

MX2000-PDM-AC-WYE

MX2K-PDM-AC-1PH

MX2K-PDM-OP-AC

MX2K-PDM-OP-DC

MX2000-PSM-BLANK

MX2000-PSM-AC

CLI Name

DC 52V Power Dist
Module

MX2K 240V HVDC
PDM

MX2K UNIVERSAL HV
PDM

AC Delta Power Dist
Module

ACY Power Dist
Module

Single-phase AC PDM

Single-phase AC PDM
(6+1)

Optimized Power DC
PDM (6+1)

N/A

AC 52V Power Supply
Module

Description

MX2000 DC Power
Distribution Module (240 V/
China) Description

"MX2010 High-Voltage
Universal (HVAC/HVDC)
Power Distribution Module
Description" on page 188

"MX2000 Three-Phase Delta
AC Power Distribution
Module Description" on page
164

"MX2000 Three-Phase Wye
AC Power Distribution
Module Description" on page
166

"MX2010 Power System
Description" on page 156



Table 10: MX2010 Router Hardware Components and CLI Terminology (Continued)

Component

MIC

MPC blank cover

MPC

ADC

SFB blank cover

SFB

CB-RE blank cover

Control Board and
Routing Engine (CB-
RE)

Hardware Model Number

MX2000-PSM-DC

MX2K-PSM-DC240V

MX2K-PSM-HV

CLI Name

DC 52V Power Supply
Module

MX2K 240V HVDC
PSM

MX2K UNIVERSAL HV
PSM

See MX Series Interface Module Reference

MX2000-LC-BLANK

N/A

See MX Series Interface Module Reference

MX2000-LC-ADAPTER

MX2000-RE-SFB-BLANK

MX2000-SFB

MX2000-RE-SFB-BLANK

RE-MX2000-1800X4

Adapter Card

N/A

Switch Fabric Board

N/A

Control Board

Description

MX2000 DC Power Supply
Module (240 V China)
Description

"MX2010 High-Voltage
Universal (HVAC/HVDC)
Power Supply Module
Description" on page 190

"MX2010 Modular Interface
Card Description" on page
137

"MX2010 Modular Port
Concentrator Description" on
page 122

MX2000 Adapter Card (ADC)
Description

"MX2000 Switch Fabric Board
(SFB) Overview" on page 103
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Table 10: MX2010 Router Hardware Components and CLI Terminology (Continued)

Component Hardware Model Number

Routing Engi
outing Engine RE-MX2000-1800X4

Transceiver .
See MX Series Interface

Module Reference

RELATED DOCUMENTATION

MX2010 Router Overview | 31
MX Series Router Interface Names

MX2010 Port and Interface Numbering | 152

CLI Name

RE-S-1800x4

Xevr

Description

"RE-MX2000-1800x4 CB-RE
Description" on page 87

"Installing an SFP or XFP into
an MX2000 MPC or MIC" on
page 535
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CHAPTER 4

Alarm and Display Components

IN THIS CHAPTER

MX2010 Craft Interface Description | 63

MX2010 Component LEDs on the Craft Interface | 65
MX2010 Alarm Relay Contacts on the Craft Interface | 69
MX2010 Alarm LEDs and Alarm Cutoff/Lamp Test Button | 70

MX2010 Craft Interface Description

The craft interface enables the user to view status and troubleshooting information at a glance and to
perform many system control functions. It is hot-insertable and hot-removable.

The craft interface is located on the front of the router above the upper fan tray and contains LEDs for
the router components, the alarm relay contacts, and alarm cutoff button (see Figure 28 on page 63).
Table 11 on page 64 describes the LEDs, buttons, and connectors.

Figure 28: Front Panel of the Craft Interface
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Table 11: Craft Interface LEDs, Buttons, and Connectors

Function No.

Label

PSM

FANTRAYS

REO (MASTER, ONLINE, and

OFFLINE)

RE1 (MASTER, ONLINE, and

OFFLINE)

MINOR ALARM

MAJOR ALARM

ACO/LT

M/S CHASSIS NUM

MINOR ALARM-[NC C NO]

MAJOR ALARM-[NC C NQ]

Description

Status LEDs for PSMs 0O through 8

Status LEDs for fan trays O through 3

Two sets of status LEDs per host subsystem.
There are three LEDs per Routing Engine.

Minor Alarm LED for monitoring or
maintaining the MX2010

Major Alarm LED for critical conditions, which
can result in system shutdown

Alarm Cutoff/ Lamp Test Button. Turns off
both minor and major alarms and deactivates
the device attached to the corresponding
alarm relay contact on the craft interface

Chassis ID Dial and Standalone Dial. One dial
is used to indicate the chassis number for
multi-chassis configurations. The second dial
is used to indicate whether the chassis is
operating in standalone mode or as part of a
multichassis system.

Two sets of alarm terminal contacts. Each
consisting of normal open and normal closed
relays that signal a minor or major alarm when
broken.



Table 11: Craft Interface LEDs, Buttons, and Connectors (Continued))

Function No. Label Description

9 CB-RE 0 and CB-RE 1 Online and Offline buttons located next to
each Control Board and Routing Engine (CB-
RE) enable you to take individual CB-REs
offline or online.

Status LEDs for the two CB-REs cards.

10 LC O through LC 9 Online and Offline buttons located next to
each line card enable you to take individual
line cards offline or online.

Status LEDs for the lower ten line cards.

11 SFB 0 through SFB 7 Online and Offline buttons located next to
each SFB enable you to take individual SFBs
offline or online.

Status LEDs for eight SFBs.

Replacing the MX2010 Craft Interface | 583
MX2010 Craft Interface Serial Number Label | 883

MX2010 Component LEDs on the Craft Interface

IN THIS SECTION

MX2010 Host Subsystem LEDs and Buttons on the Craft Interface | 66
MX2010 Power Supply Module LEDs on the Craft Interface | 66
MX2010 Line-Card LEDs and Buttons on the Craft Interface | 67
MX2010 SFB LED and Buttons on the Craft Interface | 67



MX2010 Fan Tray LEDs on the Craft Interface | 68

MX2010 Host Subsystem LEDs and Buttons on the Craft Interface

Each host subsystem has three LEDs, located in the upper middle of the craft interface, that indicate its
status. The LEDs labeled REO show the status of the Routing Engine on the CB-RE in slot 0. The LEDs
labeled RE1 show the status of the Routing Engine on the CB-RE in slot 1. Table 12 on page 66
describes the functions of the host subsystem LEDs.

Table 12: Host Subsystem LEDs on the Craft Interface

Label Color State Description
MASTER Green On steadily Host is functioning as the primary.
ONLINE Green On steadily Host is online and is functioning normally.
OFFLINE Red On steadily Host is installed but the Routing Engine on the CB-RE is
offline.
- Off Host is not installed.

When placing the CB-RE offline, the Routing Engine goes offline. The Routing Engine gets powered by
the Control Board.

MX2010 Power Supply Module LEDs on the Craft Interface
Each Power Supply Module (PSM) has one bicolor LED on the craft interface that indicates its status.

The LEDs, labeled O through 8, are located on the upper left of the craft interface next to the PSM label.
Table 13 on page 66 describes the functions of the PSM LEDs on the craft interface.

Table 13: Power Supply Module LEDs on the Craft Interface

Label Color State Description

PSM Green On steadily PSM is functioning normally.



Table 13: Power Supply Module LEDs on the Craft Interface (Continued)

Label Color State Description

Red On steadily PSM module has failed or power input has failed.

MX2010 Line-Card LEDs and Buttons on the Craft Interface

Each line card (MPC) has one bicolor LED on the craft interface that indicates its status. The LEDs,
labeled O through 9, are located along the bottom of the craft interface. Table 14 on page 67 describes
the functions of the LEDs.

Table 14: Line-Card LEDs on the Craft Interface

Label Color State Description
OK Green On steadily Line card functioning normally.
Blinking Line card is transitioning online or offline.
- Off The slot is not online.
FAIL Red On steadily Line card has failed.

There are ten push buttons located next to each of the line cards on the craft interface. These buttons
are used to place the line cards online or offline. When a line card is inserted into an adapter card, and
installed into the MX2010 router, the online/offline buttons can turn both cards on or off.

@ NOTE: When installing an adapter card without the line card, the online/offline buttons
have no affect.

MX2010 SFB LED and Buttons on the Craft Interface

Each SFB has one tricolor LED on the craft interface that indicates its status. The SFB LED, labeled O
through 7, are located along the bottom of the craft interface. Table 15 on page 68 describes the
functions of the SFB LED.



Table 15: SFB LED on the Craft Interface

Label Color State Description
OK Green On steadily SFB functioning normally.
Blinking SFB is transitioning online or offline.
- Off The slot is not online.
FAIL Red On steadily SFB has failed.

There are eight push buttons located next to each of the SFBs on the craft interface. These buttons are
used to place the SFBs online or offline.

MX2010 Fan Tray LEDs on the Craft Interface

The fan tray LEDs, labeled O through 3, are located on the top middle of the craft interface. Table 16 on
page 68 describes the functions of the fan tray LEDs.

Table 16: Fan LEDs on the Craft Interface

Label Color State Description
FAN TRAY Green On steadily Fan is functioning normally.
Red On steadily Fan in a fan tray has failed.

Fan tray has failed.

MX2010 Craft Interface Description | 63
MX2010 Alarm Relay Contacts on the Craft Interface | 69
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I MX2010 Alarm Relay Contacts on the Craft Interface

The craft interface has two alarm relay contacts for connecting the router to external alarm devices (see
Figure 29 on page 69). Whenever a system condition triggers either the red or yellow 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 (see Table 17 on page 69).

Figure 29: Alarm Relay Contacts
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Table 17: Alarm Relay Contacts
Function No. Label Description
1 MINOR ALARM-[NC C NOJ The alarm relays consist of three terminal

contacts with a normal closed (NC),
common (C), and normal open (NO) relays
that signal a minor or major alarm when

MAJOR ALARM-[NC C NOJ]

broken.

RELATED DOCUMENTATION

Disconnecting the Alarm Relay Wires from the MX2010 Craft Interface | 442
Connecting the Alarm Relay Wires to the MX2010 Craft Interface | 440



MX2010 Alarm LEDs and Alarm Cutoff/Lamp Test Button

Two large alarm LEDs are located at the upper right of the craft interface. When lit, the circular red LED
indicates a critical condition that can result in a system shutdown. A lit triangular yellow LED indicates a
less severe condition that requires monitoring or maintenance. Both LEDs can be lit simultaneously.

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

To deactivate red and yellow alarms, press the button labeled ACO/LT (for “alarm cutoff/lamp test”),
which is located to the right of the alarm LEDs. Deactivating an alarm turns off both LEDs and
deactivates the device attached to the corresponding alarm relay contact on the craft interface.

Table 18 on page 70 describes the alarm LEDs and alarm cutoff button in more detail.

Table 18: Alarm LEDs and Alarm Cutoff/Lamp Test Button

Shape Color State LED Control Name Description

Red On steadily Critical alarm Indicates a critical condition
that can cause the router to
stop functioning. Possible
causes include component
removal, failure, or overheating.

Yellow On steadily Warning alarm Indicates a serious but nonfatal

_ error condition, such as a
maintenance alert or a
significant increase in
component temperature.

- - Alarm cutoff/lamp test | Deactivates red and yellow
button alarms. Causes all LEDs on the

0

craft interface to light (for
testing) when pressed and held.

MX2010 Craft Interface Description | 63
MX2010 Alarm Relay Contacts on the Craft Interface | 69
MX2010 Router Overview | 31



CHAPTER 5

Cable and Rack Management
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MX2010 Cable Manager Description | 71

MX2010 Rack-Mounting Hardware | 79

MX2010 Cable Manager Description

IN THIS SECTION

Standard Cable Manager | 71
Extended Cable Manager | 75

The MX2010 router supports the following cable managers:

Standard Cable Manager

The standard cable manager consists of the following components:
o Card-cage cable manager and air filter—MX2000-CBL-MID

e Lower cable manager—MX2000-CBL-BTM-S

o DC power cable manager—MX2010-DC-CBL-MGR-S

e Cable manager for the DC PDM (240 V China) and the universal (HVAC/HVDC PDM)—MX2K-HV-
CBL-MGR

The lower cable manager (see Figure 30 on page 72) is located just below the bottom line-card cage,
has a removable cover that is secured by two captive screws with access to rows used for routing and
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securing the cables away from the front of the Modular Port Concentrators (MPCs), and Modular
Interface Cards (MICs) (see Figure 31 on page 73).

You can use cable strips or other ties to gently secure the cables in the lower cable manager. To secure
the cables in place, loop the tie through the cable anchor and secure the tie.

Each DC PDM has one cable manager. The DC cable manager routes cables away from the rear of the
PDMs, (see Figure 30 on page 72).

You can use cable strips or other ties to gently secure the cables in the DC cable manager. To secure the
cables in place, loop the tie through the cable anchor and secure the tie. You can pull the DC cable
manager up and outward to lock it into the maintenance position.

Figure 30: MX2010 Standard Cable Managers
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Figure 31: Lower Cable Manager

The card-cage cable manager (see Figure 32 on page 74 and Figure 33 on page 75) is a combination
cable tray and air filter located in the upper card cage, which has rows for routing and securing the
cables away from the front of the CB-REs, and SFBs.

You can use cable strips or other ties to gently secure the cables in the card-cage cable manager. To
secure the cables in place, loop the tie through the cable anchor and secure the tie. To access the air
filter, the cable manager needs to be opened.



Figure 32: Card-Cage Cable Manager
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Figure 33: Card-Cage Air Filter
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Extended Cable Manager

The extended cable manager consists of the following components:

o Extended lower cable manager—MX2000-CBL-BTM-XT-S
e Extended DC cable manager—MX2020-DC-CBL-MGR-XT-S

e Extended DC cable manager—MX2020-DC-CBL-MGR-XT-S



Figure 34: MX2010 Extended Cable Manager
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Figure 35: MX2000 Rear Extended Cable Manager for the DC PDM (240 V China) and the Universal
(HVAC/HVDC) PDM

100799

The extended cable manager provides additional support to route and secure a large number of cables
away from the front of the MPCs and MICs (see Figure 36 on page 78).
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Figure 36: MX2010 Lower Extended Cable Manager

The extended DC cable manager provides additional support to route and secure a large number of
cables away from the rear of the PDMs.

You can use cable strips or other ties to gently secure the cables in the upper and lower extended cable
managers. To secure the cables in place, loop the tie through the cable anchor and secure the tie.

RELATED DOCUMENTATION

Installing the MX2010 Standard Cable Manager | 491
Installing the MX2010 Standard DC Cable Manager | 466
Replacing the MX2010 Standard Cable Managers | 571



MX2010 Rack-Mounting Hardware

The rack-mounting hardware for the MX2010 router includes:

One large adjustable mounting shelf for mounting in four-post racks or cabinets

Built-in front-mounting flanges on the front of the chassis for front-mounting in a four-post rack or
cabinet

One open-frame mounting shelf for mounting in an open-frame rack (optional)
Two center-mounting brackets for mounting the router in an open-frame rack (optional)
Mounting screws

Cage-nuts

@ NOTE: There must be a minimum or 34U of usable rack space when installing the
MX2010 router into a 34-U rack.

MX2010 Chassis Description | 35

MX2010 Backplane Description | 43

MX2010 Power Midplane Description | 163

Installing the MX2010 Mounting Hardware for a Four-Post Rack or Cabinet | 329



CHAPTER 6

Cooling System
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MX2010 Fan Tray LED | 84

MX2010 Cooling System Description

The cooling system consists of the following components:
e Fan tray—MX2000-FANTRAY

e Lower fan tray air filter—MX2010-FLTR-KIT-S

¢ Air baffle—MX2000-UPR-BAFFLE

The cooling system components work together to keep all router components within the acceptable
temperature range. The router has four fan trays, two trays located at the top, and two trays located at
the bottom of the router that install horizontally. Each fan tray contains six fans and are 172 mm in
diameter. The fan trays are interchangeable and are hot-insertable and hot-removable.

Each fan tray has a double safety latch, so the fan tray cannot be removed in one swift motion (see
Figure 37 on page 81). To remove the fan tray, press and hold the latch until LED turns off. The
secondary latch will engage during removal. Press the secondary latch to fully remove the fan tray.
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Figure 37: Removing Fan Tray
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A WARNING: Before removing a fan tray, make sure the fan blades have stopped
completely.

The host subsystem monitors the temperature of the router components. When the router is operating
normally, the fans function at lower 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 (see Figure 38 on page 82 and Figure 39 on page 83). The lower fan tray filter is
shown in Figure 40 on page 83.



Figure 38: Airflow Through the Chassis
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The MX2010 router provides a two-stage front-to-back cooling system. Air is pushed into the bottom
inlet and up through the lower fan tray, and exits through the opening between the backplanes in the
center of the chassis. This cools the bottom MPCs, and half of each SFB and CB-RE. Air is pulled
through the SFBs and all the CB-REs in the center of the chassis and is exhausted out the upper rear of
the system.

The CB-REs and SFBs are equipped with an air divider to deflect the exhaust air for the bottom half of
the system out and direct the air for the top half of the system out.
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Figure 39: Upper/Lower Fan Tray

1- Safety double latch system 2— STATUS LED

A WARNING: Before removing a fan tray, make sure that the fan blades have stopped
completely.

A WARNING: The fan trays use a double latch safety mechanism. Press and hold the latch
until the STATUS LED turns off. Continue to press and hold the latch while removing the
fan trays.

Figure 40: Lower Fan Tray Air Filter

The air baffle is an optional component that can be purchased from Juniper Networks.

When installed over the upper fan tray access door, the air baffle dissipates exhausted air away from the
router.

83
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Troubleshooting the MX2010 Cooling System | 853
Maintaining the MX2010 Air Filters | 749
Maintaining the MX2010 Fan Trays | 776
Maintaining the MX2010 Air Baffle | 787

| MX2010 Fan Tray LED

Each fan tray (both the standard fan tray and optimized power fan tray) contains one bicolor LED
located on the front faceplate (see Table 19 on page 84). A set of four bicolor fan tray LEDs is located
on the top middle of the craft interface. For more information, see "MX2010 Component LEDs on the
Craft Interface" on page 65.

Table 19: Fan Tray LEDs

Label Color State Description
STATUS Green On Fan tray is operating properly.
Yellow On Fan tray is not receiving enough power to operate.

Fan temperature may indicate warm threshold.

Red On Fan tray is nonoperational.

One or more fans are bad or not operating.

Fan temperature may indicate high threshold.

RELATED DOCUMENTATION

MX2010 Cooling System Description | 80
Maintaining the MX2010 Fan Trays | 776
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CHAPTER 7

Host Subsystem Components
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MX2000 Host Subsystem CB-RE Description

The CB-RE is a combined Routing Engine and Control Board in one unit. It performs the following
functions:

e Maintains the routing tables

e Manages the routing protocols used on the router

o Controls the router interfaces

e Controls some chassis components

o Provides the interface for system management and user access to the route

The CB-RE is hot-pluggable and installs into the front of the MX2000 chassis in vertical slots labeled O
and 1. A USB port on the CB-RE accepts a USB memory device that allows you to load Junos OS. You
can install one or two CB-REs in the router. If two CB-REs are installed, one functions as the primary
and the other acts as the backup. If the primary CB-RE fails or is removed and the backup is configured



appropriately, the backup takes over as the primary. If no CB-RE is installed in a slot, install a blank panel
in the slot.

A minimum of one CB-RE must be installed in either slot O or slot 1 at all times.

A CAUTION: If one CB-REs fails, do not remove the failed CB-RE until you have a
replacement or blank panel to install.

The MX2000 line of routers supports the following CB-RE'’s:
e RE-MX2000-1800x4 CB-RE

e REMX2K-X8-64G-LT CB-RE

(@  NOTE: REMX2K-X8-64G-LT CB-RE has limited encryption support.

‘ Maintaining the MX2020 Host Subsystem

RE-MX2000-1800x4 CB-RE Description

IN THIS SECTION

RE-MX2000-1800x4 CB-RE Front Panel | 88
RE-MX2000-1800x4 CB-RE Components | 89
RE-MX2000-1800x4 CB-RE Software | 90
RE-MX2000-1800x4 CB-RE Boot Sequence | 90

The RE-MX2000-1800x4 CB-RE runs Junos OS. Software processes that run on the CB-RE maintain the
routing tables, manage the routing protocols used on the router, control the router interfaces, control
some chassis components, and provide the interface for system management and user access to the
router.



RE-MX2000-1800x4 CB-RE Front Panel

Figure 41 on page 88 shows the Control Board and Routing Engine (CB-RE)—RE-MX2000-1800x4.

Table 20 on page 88 describes the Control Board and Routing Engine (CB-RE)—RE-MX2000-1800x4
ports.

Figure 41: RE-MX2000-1800x4 CB-RE Front View
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Table 20: Components on the RE-MX2000-1800x4

Function No. Label Description

1 AUX This port is used to connect a laptop, modem,
or other auxiliary unit.

2 CONSOLE This port is used to configure the MX2000
router.
3 MGMT This port is a dedicated management channel

for device maintenance. It is also used for
system administrators to monitor and manage
the MX2000 router remotely.

4 USB This port is used to install a USB flash drive
that contains Junos OS.

5 RESET Reboots the CB-RE.

6 ONLINE/OFFLINE Takes the Routing Engine on the CB-RE online
or offline.



Table 20: Components on the RE-MX2000-1800x4 (Continued)

Function No.

10

11

Label

LINK

ExtClk-1 and ExtClk-2

GPS, and BITS

XGE-0 and XGE-1

ONLINE, MASTER, and OK/
FAIL

RE-MX2000-1800x4 CB-RE Components

Each CB-RE consists of the following components:

Description

These LEDs are associated with each of the
SFP+ ports (XGE-0 and XGE-1) and indicate
the connection in use.

Connects the CB-RE to two external clock
interfaces for BITS and GPS function through
a serial cable with an RJ-45 connector.

There is one bicolor LED for each external
clock interface—BITS and GPS.

These ports are used for hardware diagnostics
and are for Juniper-internal use only.

There is one bicolor LED for each CB-RE
control. The ONLINE LED indicates that the
CB-RE is transitioning online and functioning
properly. The MASTER LED indicates that this
board is a primary Control Board and Routing
Engine (CB-RE), and the OK/FAIL LED
indicates the CB-RE has failed.

e 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.

e 1000Base-T Ethernet controller

e Circuits for chassis management and control.

e Power circuits for the CB-RE.

e Control FPGA—Provides the Peripheral Component Interconnect (PCl) interface to the routing

engine.



o Gigabit Ethernet switch that is connected to the embedded CPU complex on all components.
e CPU—Runs Junos OS to maintain the router's routing tables and routing protocols.
e |2C bus logic, used for low-level communication with each component.

¢ DRAM-—Provides storage for the routing and forwarding tables and for other routing engine
processes.

e Component redundancy circuitry.

o USB port—Provides a removable media interface through which you can install the Junos OS
manually. Junos OS supports USB version 1.0.

e CompactFlash card—Provides primary storage for software images, configuration files, and
microcode. The CompactFlash card is fixed and is inaccessible from outside the router.

e Solid State Disk (non-removable)—Provides secondary storage for log files, memory dumps, and
rebooting the system if the CompactFlash card fails.

o Interface ports—The AUX, CONSOLE, and MGMT ports provide access to management devices. Each
CB-RE has one 10/100/1000-Mbps Ethernet port for connecting to a management network, and
two asynchronous serial ports—one for connecting to a console and one for connecting to a modem
or other auxiliary device. The two ports labeled XGE-0 and XGE-1 are used for hardware diagnostics
and are for Juniper-internal use only. The ExtClk ports provide access to external timing distribution.

e EEPROM-—Stores the serial number of the CB-RE.
e Reset button—Reboots the Routing Engine on the CB-RE when pressed.

¢ Online/Offline button—Takes the Routing Engine on the CB-RE online or offline when pressed.

LEDs—Provide status of the Routing Engine on the CB-RE.

RE-MX2000-1800x4 CB-RE Software

The RE-MX2000-1800x4 CB-RE runs Junos OS. Software processes that run on the CB-RE maintain the
routing tables, manage the routing protocols used on the router, control the router interfaces, control
some chassis components, and provide the interface for system management and user access to the
router.

RE-MX2000-1800x4 CB-RE Boot Sequence

The router is shipped with the Junos OS pre-installed on the CB-RE. There are three copies of software:

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



@ NOTE: The hardware device packages shipped after September 2025 may not include
bootable USB flash drives. If your device package does not include a bootable USB flash
drive, we recommend that you create a bootable USB flash drive following the
instructions provided in Best Practices for Upgrade/Downgrade from Bootable USB.

You may obtain a USB flash drive from any commercial source. The USB flash drive
must have:

e A minimum of 16 GB storage space

e No security features, such as a keyed boot partition

e One copy on the CompactFlash card in the Routing Engine.

e One copy on the Solid State Disk (SSD) in the CB-RE.

@ NOTE: The SSD is internal and cannot be removed.

The Routing Engine interface boots from the storage media in this order: the USB device (if present),
then the CompactFlash card, then the SSD, and then the LAN. Normally, the router boots from the copy
of the software on the CompactFlash card.

RJ-45 Connector Pinouts for MX Series CB-RE Auxiliary and Console Ports
RJ-45 Connector Pinouts for an MX Series CB-RE or RCB Management Port
Removing a CB-RE from an MX2000 Router | 540

MX2000 Host Subsystem CB-RE Description | 86

REMX2K-X8-64G and REMX2K-X8-64G-LT CB-RE Description

IN THIS SECTION

REMX2K-X8-64G CB-RE Components | 92
REMX2K-X8-64G and REMX2K-X8-64G-LT CB-RE Boot Sequence | 93
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REMX2K-X8-64G CB-RE Components

Figure 42: REMX2K-X8-64G CB-RE Components
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1- AUX port 5— USB ports
2— CONSOLE port 6— RESET button
3— MGMT port 7— XGE-0 and XGE-1 ports
4— ONLINE/OFFLINE button 8— EXTCLKO and EXTCLK1 ports

Figure 43: REMX2K-X8-64G-LT CB-RE Components
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1- AUX port 5— USB ports

2— CONSOLE port 6— RESET button

3— MGMT port 7— XGE-0 and XGE-1 ports

4— ONLINE/OFFLINE button 8— EXTCLKO and EXTCLK1 ports

Each Control Board-Routing Engine (CB-RE) consists of the following components:

e 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.

e 1000Base-T Ethernet controller.
e Circuits for chassis management and control.
e Power circuits for the CB-RE.

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

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



CPU—Runs Junos OS as a guest OS to maintain the router's routing tables and routing protocols.
I12C bus logic, used for low-level communication with each component.

DRAM—Provides storage for the routing and forwarding tables and for other Routing Engine
processes.

Component redundancy circuitry.

USB ports—Provides a removable media interface through which you can install Junos OS and Linux
manually. Junos OS supports USB versions, 3.0, 2.0, and 1.1.

Solid-state drives (nonremovable)—Provides secondary storage for log files, memory dumps, and
system reboot.

Interface ports—The AUX, CONSOLE, and MGMT ports provide access to management devices. Each
CB-RE has one 10/100/1000-Mbps Ethernet port for connecting to a management network, and
two asynchronous serial ports—one for connecting to a console and one for connecting to a modem
or other auxiliary device. The two SFP+ ports (XGE-0 and XGE-1) provide support for hardware
diagnostics and JCS port testing. The EXTCLK1 and EXTCLK2 ports provide access to external timing
distribution.

@ NOTE: Use shielded CAT5e cable for connecting the AUX, CONSOLE, and MGMT
ports.

EEPROM in RE—Stores the field replacement unit (FRU) details of the RE.
EEPROM in CB—Stores the field replacement unit (FRU) details of the CB.
RESET button—Reboots the Routing Engine on the CB-RE when pressed.

ONLINE/OFFLINE button—Makes the Routing Engine on the CB-RE online or offline when pressed.

@ NOTE: The ONLINE/OFFLINE button must be pressed for a minimum 4 seconds for the
power off or power on to occur.

LEDs—Provide status of the Routing Engine on the CB-RE.

REMX2K-X8-64G and REMX2K-X8-64G-LT CB-RE Boot Sequence

The router is shipped with Junos OS and Linux preinstalled on the CB-RE. There are two copies of
software:

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



@ NOTE: The hardware device packages shipped after September 2025 may not include
bootable USB flash drives. If your device package does not include a bootable USB flash
drive, we recommend that you create a bootable USB flash drive following the
instructions provided in Best Practices for Upgrade/Downgrade from Bootable USB.

You may obtain a USB flash drive from any commercial source. The USB flash drive
must have:

e A minimum of 16 GB storage space

e No security features, such as a keyed boot partition

e One copy each on the two SSDs in the CB-RE.

@ NOTE: The SSD is internal and cannot be removed.

The Routing Engine interface boots from the storage media in this order: the USB device, SSD1, SSD2,
and then the LAN.

Supported Routing Engines by Router
Routing Engine Specifications

REMX2K-X8-128G CB-RE Description

IN THIS SECTION

REMX2K-X8-128G CB-RE Components | 95
REMX2K-X8-128G CB-RE LEDs | 96
REMX2K-X8-128G CB-RE Boot Sequence | 97

The Routing Engine is equipped with a 8-Core 2.3 GHz processor, 128 GB memory, and 200 GB SSDs
and also supports Secure Boot for enhanced boot security.


https://supportportal.juniper.net/s/article/Best-Practices-for-Upgrade-Downgrade-from-Bootable-USB?language=en_US

REMX2K-X8-128G CB-RE Components

Figure 44: REMX2K-X8-128G CB-RE Components
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1- AUX port 5— USB ports

2— CONSOLE port 6— RESET button

3— MGMT port 7— XGE-0 and XGE-1 ports

4— ONLINE/OFFLINE button 8— EXTCLKO and EXTCLK1 ports

Each Control Board-Routing Engine (CB-RE) consists of the following components:

e 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.

e 1000Base-T Ethernet controller.
o Circuits for chassis management and control.
e Power circuits for the CB-RE.

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

¢ Gigabit Ethernet switch that is connected to the embedded CPU complex on all components.
e CPU—Runs Junos OS as a guest OS to maintain the router's routing tables and routing protocols.
e 12C bus logic, used for low-level communication with each component.

e DRAM-—Provides storage for the routing and forwarding tables and for other Routing Engine
processes.

o Component redundancy circuitry.

e USB ports—Provides a removable media interface through which you can install Junos OS and Linux
manually. Junos OS supports USB versions, 3.0, 2.0, and 1.1.



e Solid-state drives (nonremovable)—Provides secondary storage for log files, memory dumps, and
system reboot.

e Interface ports—The AUX, CONSOLE, and MGMT ports provide access to management devices. Each
CB-RE has one 10/100/1000-Mbps Ethernet port for connecting to a management network, and
two asynchronous serial ports—one for connecting to a console and one for connecting to a modem
or other auxiliary device. The two SFP+ ports (XGE-0 and XGE-1) provide support for hardware
diagnostics and JCS port testing. The EXTCLK1 and EXTCLK2 ports provide access to external timing
distribution.

@ NOTE: Use shielded CAT5e cable for connecting the AUX, CONSOLE, and MGMT
ports.

e EEPROM in RE—Stores the field replacement unit (FRU) details of the RE.
e EEPROM in CB—Stores the field replacement unit (FRU) details of the CB.
o RESET button—Reboots the Routing Engine on the CB-RE when pressed.

¢ ONLINE/OFFLINE button—Makes the Routing Engine on the CB-RE online or offline when pressed.

@ NOTE: The ONLINE/OFFLINE button must be pressed for a minimum 4 seconds for the
power off or power on to occur.

LEDs—Provide status of the Routing Engine on the CB-RE.

REMX2K-X8-128G CB-RE LEDs

Figure 45: REMX2K-X8-128G CB-RE LEDs
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REMXK:

REMX2K-X8-128G

1- ONLINE LED, OK/FAIL LED, and MASTER 3- BITS, GPS, and UTI LEDs
LED

2- DISK1 and DISK2 LEDs 4— ONLINE/OFFLINE button



Table 21: REMX2K-X8-128G CB-RE LEDs

Label Color
ONLINE Green
DISK1 and DISK2 Green

BITS, GPS, and UTI LEDs ' Green

OK/FAIL Green
Yellow
MASTER Blue

State

Blinking slowly

Blinking rapidly

Off

Blinking

Off

Blinking

Off

On steadily

On steadily

On steadily

Description

Routing Engine is in the process of booting BIOS, and the
host OS.

Routing Engine is in the process of booting Junos OS.

Routing Engine is not online or not functioning normally.

Indicates presence of disk activity.

There is no disk activity.

A valid signal is detected on the BITS, GPS or UTI ports.

The link is down due to loss of signal (LOS). Check the
cable and verify the external clock source is generating a
valid signal.

Routing Engine is powering up.

Routing Engine is not powering up, which indicates
failure.

This Routing Engine is the Primary Routing Engine.

REMX2K-X8-128G CB-RE Boot Sequence

The router is shipped with Junos OS and Linux preinstalled on the CB-RE. There are two copies of

software:

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



@ NOTE: The hardware device packages shipped after September 2025 may not include
bootable USB flash drives. If your device package does not include a bootable USB flash
drive, we recommend that you create a bootable USB flash drive following the
instructions provided in Best Practices for Upgrade/Downgrade from Bootable USB.

You may obtain a USB flash drive from any commercial source. The USB flash drive
must have:

e A minimum of 16 GB storage space

e No security features, such as a keyed boot partition

e One copy each on the two SSDs in the CB-RE.

@ NOTE: The SSD is internal and cannot be removed.

The Routing Engine interface boots from the storage media in this order: the USB device, SSD1, SSD2,
and then the LAN.

Supported Routing Engines by Router
Routing Engine Specifications

CB-RE LEDs

Each Routing Engine on the CB-RE (model numbers RE-MX2000-1800X4 and REMX2K-X8-64G) has
three LEDs that indicate its status. The LEDs, labeled ONLINE, MASTER, OK/FAIL, are located directly
on the faceplate of the CB-RE. Table 22 on page 99 describes the functions of the Routing Engine
interface of the CB-RE. There are three LEDs on the craft interface for each Routing Engine (REO and
RE1). These LEDs are labeled MASTER, ONLINE, and OFFLINE.

@ NOTE: The GPS LED will display when connecting to an external clocking interface.

The Control Board, part of the host subsystem, has a set of bicolor LEDs that display its status. The
LEDs, labeled LINK, GPS, BITS, and UTI are located directly on the faceplate of the CB-RE. Table 22 on
page 99 describes the functions of the Control Board interface of the CB-RE. There are two LEDs on
the craft interface for each Control Board-one labeled CB-REO (far left) and one labeled CB-RE1 (far


https://supportportal.juniper.net/s/article/Best-Practices-for-Upgrade-Downgrade-from-Bootable-USB?language=en_US

right). For more information about the CB-RE and Routing Engine LEDs on the craft interface, see "CB-
RE LEDs" on page 98.

Table 22: CB-RE LEDs

Label Color State Description

ONLINE Green Blinking CB-RE is transitioning online.

On steadily CB-RE is functioning normally.

- Off CB-RE is offline.

MASTER Blue On steadily CB-RE is the primary.

OK/FAIL Red On steadily CB-RE has failed.

LINK Green On steadily SFP+ ports (XGE-0 and XGE-1) link connection.
Blinking Activity on SFP+ ports (XGE-0 and XGE-1).
steadily

Yellow On No link.
BITS Green On steadily BITS external clocking interface is active.
Yellow On steadily BITS external clocking interface has failed.
- Off BITS external clocking interface is offline.
GPS Green On steadily GPS external clocking interface is active.
Yellow On steadily GPS external clocking interface has failed.

- Off GPS external clocking interface is offline.



Figure 46: REMX2K-X8-64G CB-RE LEDs

Table 23: REMX2K-X8-64G CB-RE LEDs
Callout Label Color State Description
from Figure
46 on page
100
1 ONLINE Green Blinking CB-RE is transitioning online.

On steadily = CB-RE is functioning normally.

— Off CB-RE is offline.
1 MASTER Blue On steadily = CB-RE is the primary.
1 OK/FAIL Yellow Off RE is functioning normally.

On steadily = RE has failed.

2 DISK1 Green Blinking Indicates presence of disk activity.
- Off There is no disk activity.

2 DISK2 Green Blinking Indicates presence of disk activity.
- Off There is no disk activity.

3 LINK Green On steadily = SFP+ ports (XGEO and XGE1) links are active.



Table 23: REMX2K-X8-64G CB-RE LEDs (Continued)

Callout Label Color
from Figure
46 on page
100
Yellow
4 Unlabeled Green
(top LED)
Yellow
4 Unlabeled Green
(center LED)
Yellow
4 Unlabeled Green
(bottom
LED)
Yellow

State

Blinking
steadily

On

On steadily

On steadily

Off

On steadily

On steadily

Off

On steadily

On steadily

Off

Description

Activity on the SFP+ ports (XGEO and XGE1).

No link.

BITS external clocking interface (on EXTCLK-0 port)
is active.

BITS external clocking interface (on EXTCLK-0 port)
has failed.

BITS external clocking interface (on EXTCLK-0 port)
is offline.

GPS external clocking interface (on EXTCLK-0 port)
is active.

GPS external clocking interface (on EXTCLK-0 port)
has failed.

GPS external clocking interface (on EXTCLK-0 port)
is offline.

UTI external clocking interface (on EXTCLK-0 port)
is active.

UTI external clocking interface (on EXTCLK-0 port)
has failed.

UTI external clocking interface (on EXTCLK-0 port)
is offline.



Table 23: REMX2K-X8-64G CB-RE LEDs (Continued)

Callout Label Color State Description
from Figure
46 on page
100
5 BITS Green On steadily | BITS external clocking interface (on EXTCLK-1 port)
is active.
Yellow On steadily | BITS external clocking interface (on EXTCLK-1 port)
has failed.
- Off BITS external clocking interface (on EXTCLK-1 port)
is offline.
5 GPS Green On steadily = GPS external clocking interface (on EXTCLK-1 port)
is active.
Yellow On steadily | GPS external clocking interface (on EXTCLK-1 port)
has failed.
- Off GPS external clocking interface (on EXTCLK-1 port)
is offline.
5 UTI Green On steadily | UTI external clocking interface (on EXTCLK-1 port)
is active.
Yellow On steadily | UTI external clocking interface (on EXTCLK-1 port)
has failed.
- Off UTI external clocking interface (on EXTCLK-1 port)
is offline.

6 OK/FAIL Red On steadily | CB has failed.



‘ Maintaining the MX2020 Host Subsystem

MX2000 Switch Fabric Board (SFB) Overview

Switch Fabric Boards (SFBs) are the data plane for the subsystems in the MX router chassis. SFBs create
a highly scalable and resilient “all-active” centralized switch fabric that delivers up to 4 Tbps of full-
duplex switching capacity to each MPC slot in an MX2000 router.

There are three models of MX SFBs:

e MX2000-SFB-S Switch Fabric Board Description

e MX2000-SFB2-S Enhanced Switch Fabric Board Description
e MX2000-SFB3 Switch Fabric Board Description

The SFB and SFB2 switch fabric board models are the same except that the SFB model has three XF
fabric chips per card whereas the SFB2 model has two PF fabric chips per card.

\ MX2000 Switch Fabric Board LED

MX2000-SFB-S Switch Fabric Board Description

MX2000-SFB-S switch fabric boards (SFB) create a highly scalable and resilient “all-active” centralized
switch fabric that delivers up to 860 Gbps per slot of full-duplex switching capacity to each Modular
Port Concentrator (MPC) in an MX2000 series router. Each SFB hosts one switch fabric plane made of
two fabric chipsets. You can install up to eight SFB2s in an MX2000 series router. Only seven SFB2s are
required for line rate operation

Note that you can’t mix switch fabric board models (SFB, SFB2, SFB3) in a single MX2000 series router
chassis. If you upgrade from one model to another, the MX2000 series router will support both models
at the same time but only for the duration of the upgrade.

Figure 47 on page 104 shows the MX2000 Switch Fabric Board (SFB).


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/topic-collections/mx-series/mx2020/mx2000-sfb-s.html
https://www.juniper.net/documentation/us/en/software/junos/continuity/topics/concept/mx2010-sfb2-description.html
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/concept/mx2000-sfb3-description.html
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/general/sfb-mx2020-leds.html
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Figure 47: MX2000-SFB-S Switch Fabric Board
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Name in CLI Switch Fabric Board
Features and The MX2000-SFB-S provides:
Components

e 12C bus logic interface for managing component managements and monitoring
temperature and voltage

e PCle control of three XF ASICs
e Switching functions for MPCs

e Throughput of 6Tbps, with a minimum of 7 SFBs installed. An additional SFB is
recommended for N+1 redundancy.



Switch Fabric Board
Slots

Switch Fabric Board
Redundancy

Weight and
Dimensions

Maximum Power
Requirements
(without MICs)

You can install up to eight SFBs in an MX2000 router. The SFBs install vertically into the
front of the router chassis in the slots labeled O through 7.

Slot 0 must always have a functioning SFB. If the SFB in slot O fails, replace it with a
functioning SFB from another slot, and then install a blank panel in the other slot. If slots
1 through 7 are empty, install a blank panel in them. You cannot install a blank panel in
slot 0.

CAUTION: If an SFB fails, don't remove it until you have a replacement SFB or blank
panel ready to install.

For line rate operation, the MX2000 series router must have at least seven SFBs
installed. Although MX2000 routers can operate with fewer than seven SFBs, packet
forwarding performance is impacted.

o Weight: 12 Ib (5.44 kg)
e Width: 1.7 in. (4.31 cm)
o Depth: 23.6 in. (59.94 cm). With ejector handle: 26.14 in. (66.39 cm)

e Height: 16.225in. (41.21 cm)

MX2020:

e Typical: 250 W

e At different temperatures:
295W at 55°C
280 W at 40° C
270 W at 25°C

MX2010:

e Typical: 220 W

e At different temperatures:
265 W at 55°C
250 W at 40° C

240 W at 25°C



LEDs See MX2000 Switch Fabric Board LED.

Upgrades During an upgrade from SFB to SFB2, MX2000 series routers support both SFB and
SFB2 at the same time for the duration of the upgrade.

Interoperabilitly with ~ The MX2000-SFB-S interoperates with these MPCs:

MPC Line Cards
e MPC2E

e MPC2E NG (with ethernet MICs only)
e MPC3E
e MPC3E NG (with ethernet MICs only)
e MPC4E
e MPC5E
e MPC64E
e MPC7E
e MPC8E
e MPC9E

e MS-MPC

MX2000 Host Subsystem CB-RE Description | 86
Replacing an MX2000 SFB | 673

Performing a Smooth Upgrade to Enhanced Switch Fabric Board (SFB2) with Minimal Impact on
Traffic

MX2000-SFB2-S Enhanced Switch Fabric Board Description


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/general/sfb-mx2020-leds.html

MX2000-SFB2-S Enhanced Switch Fabric Board Description

MX2000-SFB2-S enhanced switch fabric boards (SFB2) create a highly scalable and resilient “all-active”
centralized switch fabric that delivers up to 2 Tbps of full-duplex switching capacity to each Modular
Port Concentrator (MPC) in an MX2000 series router. Each SFB2 hosts one switch fabric plane made of
three fabric chipsets. You can install up to eight SFB2s in an MX2000 series router. Only seven SFB2s

are required for line rate operation.

Note that you can’t mix switch fabric board models (SFB, SFB2, SFB3) in a single MX2000 series router
chassis. If you upgrade from an SFB to an SFB2, the MX2000 routers will support both the SFB and
SFB2 at the same time but only for the duration of the upgrade.

The MX2000-SFB2-S switch fabric board straddles the two backplanes. It has connectors connecting to
both backplanes.

@ NoTE:

The MX2000 SFB and the MX2000 SFB2 Enhanced Switch Fabric Board have the same
form factor. However, the SFB2 has twice the bandwidth of the SFB and can support
MPC9 with bandwidth of 1.6Tbps.

Figure 48 on page 108 shows the MX2000 Enhanced Switch Fabric Board (SFB).
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Figure 48: MX2000-SFB2-S Enhanced Switch Fabric Board
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Software release e Junos OS Release 15.1 and later

e Name in CLI: Switch Fabric Board
Features and The MX2000-SFB2-S provides:
Components

e PCle control of two PF fabric chips per card.

e |2C bus logic interface for managing component managements and monitoring
temperature and voltage

e Switching functions for MPCs

e 2 Thbps per slot with eight SFB2s and 1.7 Tbps per slot with seven SFB2s



SFB2 Slots

SFB2 Redundancy

Weight and
Dimensions

You can install up to eight SFB2s in an MX2000 router. The SFB2s install vertically into
the front of the chassis in the slots labeled O through 7. If any slots are empty, you must
install a blank panel.

Slot 0 must always have a functioning SFB2. If the SFB2 in slot O fails, replace it with a
functioning SFB2 from another slot, and then install a blank panel in the other slot. If
slots 1 through 7 are empty, install a blank panel in them. You cannot install a blank panel
in slot 0.

CAUTION: If an SFB2 fails, don’t remove it until you have a replacement SFB2 or
blank panel ready to install.

For line rate operation, the MX2000 series router must have at least seven SFB2s
installed. Although MX2000 routers can operate with fewer than seven SFB2s, packet
forwarding performance is impacted.

o Weight: 16 Ib (7.2 kg)
e Width: 1.7 in. (4.31 cm)
e Depth: 23.6 in. (59.94 cm). With ejector handle: 26.14 in. (66.39 cm)

e Height: 16.225 in. (41.21 cm)



Maximum Power
Requirements
(without MICs)

LEDs

Upgrades

MX2020:
e Typical: 250 W

e At different temperatures:
295 W at 55°C
280 W at 40° C
270 W at 25°C

MX2010:

e Typical: 220 W

e At different temperatures:
265 W at 55° C
250 W at 40° C

240W at25°C

See MX2000 Switch Fabric Board LED for a description of the SFB2 LED functions.

Each SFB2 also has a set of bicolor LEDs on the craft interface that indicate its status.
The SFB2 LEDs, labeled 0 through 7, are located along the bottom center of the craft
interface.

During an upgrade from SFB to SFB2, MX2000 series routers support both SFB and
SFB2 at the same time for the duration of the upgrade.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/general/sfb-mx2020-leds.html

Interoperabilitly with

MPC Line Cards

The MX2000-SFB2 interoperates with these MPCs:

MPC2E
MPC2E NG (with ethernet MICs only)
MPC3E
MPC3E NG (with ethernet MICs only)
MPC4E
MPC5E
MPC6E
MPC7E
MPC8E
MPC9E

MS-MPC

RELATED DOCUMENTATION

MX2000 Switch Fabric Board LED
MX2000 Host Subsystem CB-RE Description
Replacing an MX2000 SFB

Understanding Fabric Fault Handling on Enhanced Switch Fabric Board (SFB2)
Performing a Smooth Upgrade to Enhanced Switch Fabric Board (SFB2) with Minimal Impact on

Traffic

I MX2000-SFB3 Switch Fabric Board Description

IN THIS SECTION

MX2K-MPC11E Support | 117

111


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/general/sfb-mx2010-leds.html
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/concept/mx2010-host-subsystem-description.html
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/task/installation/replace-remove-mx2010-sfb.html
https://www.juniper.net/documentation/en_US/junos/topics/topic-map/chassis-guide-tm-fabric-resiliency.html
https://www.juniper.net/documentation/en_US/junos/topics/topic-map/chassis-guide-tm-smooth-upgrade-sfb-to-sfb2.html
https://www.juniper.net/documentation/en_US/junos/topics/topic-map/chassis-guide-tm-smooth-upgrade-sfb-to-sfb2.html

®  MX2000-SFB3 Switch Fabric Board Bandwidth Per MPC Line Card | 118
® MX2000-SFB3 Fabric Planes | 118

The MX2000-SFB3 Switch Fabric Board creates a highly scalable and resilient “all-active” centralized
switch fabric that delivers up to 4 Tbps of full-duplex switching capacity per line card slot for MX2010
and MX2020 routers. The MX2000-SFB3 along with the MX2K-MPC11E Modular Port Concentrator
provides industry-leading 100-Gigabit Ethernet and 400-Gigabit Ethernet-ready port density. Figure 49
on page 112 shows the MX2000-SFBS3.

Figure 49: MX2000-SFB3 Switch Fabric Board
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1- OK/FAIL status LED

Software release

Junos OS Release 19.3R2 and later 19.3 releases

Junos OS Release 20.1R1 and later releases

NOTE: The MX2K-MPC11E is not supported in any Junos OS 19.4 releases.

Physical Description o Weight: 22.6 Ib (10.3 kg)
e Width: 1.7 in. (4.3 cm)

e Depth: 23.7 in. (60.1 cm) (not including the ejector handle); 26.2 in. (64.4 cm) (with
the ejector handle)

e Height: 16.2 in. (41.2 cm)

e Name in CLI: Switch Fabric Board 3



MX Series Router
Platform Support

Prerequisites

Hardware Features

LED

Safety,
Environmental, and
Security Features

Upgrades

o The MX2000-SFB3 supports MX2010 and MX2020 router platforms.

e Requires at least one MX2000-SFB3 switch fabric board.

e Requires one of the following routing engines:

RE-MX2000-1800X4

REMX2K-1800-32G

REMX2K-X8-128G

REMX2K-X8-64G

The MX2000-SFB3:

e Delivers up to 4 Thps of full-duplex switching capacity to each MPC in an MX2010
or MX2020 router.

e Provides up to three fabric planes per Packet Forwarding Engine.

The MX2000-SFB3 has one OK/FAIL LED that indicates status as follows:
o  Green—MX2000-SFB3 is online and functioning normally (OK status).
e Red—MX2000-SFB3 has an error or failure (FAIL status).

e Off—MX2000-SFB3 is offline.

The port LEDs under each SFB slot on the front panel of the device chassis indicate the
online/offline status. These LEDs are labeled O through 7.

The MX2000-SFB3 uses 48—V power systems and meets all safety requirements for
48—V isolated spacing.

e MX2000-SFB3 is certified as an EMI emissions Class A device.

e The memory storage devices in the MX2000-SFB3 are field-upgradable (12CS, CPLD
and the Super Controller FPGA).

o The MX2000-SFB3 does not support smooth upgrades or downgrades for SFB or
SFB2 fabric cards.



MX2020 and
MX2010 SFB Slots

MX2000-SFB3
Power Zones

System Power
Requirements

Supported Routing
Engines

You can install up to eight MX2000-SFB3'’s in MX2020 routers and MX2010 routers. The
MX2000-SFB3's install vertically into a fabric board slot on the front of the chassis in the
slots labeled O through 7. If any slots are empty, you must install a slot cover.

CAUTION: If one of the MX2000-SFB3's fails, do not remove it until you have a
replacement MX2000-SFB3 or slot cover ready to install.

MX2020 routers support two power zones. Power is provisioned for an MX2000-SFB3
fabric card from one of the two power zones, based on the SFB3 slot number. The power
is provisioned from the lower power zone for the MX2000-SFB3 fabric cards in slots 0-3.
Similarly, the power is provisioned from the upper power zone for the MX2000-SFB3
fabric cards in the slots 4-7.

NOTE: MX2020 routers do not support power redundancy mode for the MX2000-
SFB3 fabric card in both the power zones.

MX2010 routers support a single power zone; Therefore, power is provisioned from the
same power zone for all the MX2000-SFBS3 fabric cards, regardless of the SFB3 slot
number.

e DC Input Operating Range: -72 to -40 VDC
e Maximum Power at 40 C° (72° F) + 6000 ft. (1829 m): 540 W (MX2020); 385W
(MX2010)

The MX2000-SFB3 supports these routing engines:

e RE-MX2000-1800X4
e REMX2K-1800-32G
e REMX2K-X8-128G

o REMX2K-X8-64G



Supported Power
Distribution Modules

Supported Power
Supply Modules

Interoperabilitly with
MPC Line Cards

The MX2000-SFB3 supports these power distribution modules:

e MX2000-PDM-AC-WYE
e MX2000-PDM-AC-DELTA
e MX2000-PDM-DC

e MX2K-PDM-AC-1PH

¢ MX2K-PDM-OP-AC

o MX2K-PDM-OP-DC

The MX2000-SFB3 supports these power supply modules:

e MX2000-PSM-AC
e MX2000-PSM-DC

NOTE: With the existing power supplies, an MX2020 can support a maximum of 14
MX2K-MPC11Es (seven in the top MPC slots and seven in the bottom MPC slots)
while maintaining PSM redundancy in each zone. Likewise, the MX2010 with existing
power supplies can support a maximum of six MX2K-MPC11Es and maintain PSM
redundancy.

The MX2000-SFB3 interoperates with these MPCs:

e MX2K-MPC11E
e MPC6E

e MPCSE

e MPC9E

e MS-MPC

Starting in Junos OS Release 22.2R1 MX2000-SFB3 interoperates with these MPCs:

e MPC7E
e MPC5E
o MPC2E-NG (with ethernet MICs only)

o MPC3E-NG (with ethernet MICs only)



Interoperabilitily All fabric board types must be MX2000-SFB3. MX2010 routers and MX2020 routers
With Other Switch don’t support a mixed fabric board type.
Fabric Boards

MX2K-MPC11E Support

The number of MX2K-MPC11E line cards that the MX2020 and MX2010 router chassis can support
varies, depending upon the ambient temperature of the chassis and the PSM redundancy. Table 24 on
page 117 shows the number of MX2K-MPC11E line cards that are supported on the MX2020 router
with fully populated, existing PDMs and PSMs (in redundant and non-redundant modes) at 40 C° (72° F)
+ 6000 ft. (1829 m).

Table 24: MX2K-MPC11E Line Card Maximums Per PSM Redundancy, Temperature, and Elevation for
MX2020 Routers

With PSM Redundancy Without PSM Redundancy Temperature and Elevation

Upper Zone 7 8 40 C° (72° F) + 6000 ft. (1829 m)
Lower Zone 7 8 40 C° (72° F) + 6000 ft. (1829 m)
Total 14 16 40 C°(72° F) + 6000 ft. (1829 m)

Table 25 on page 117 shows the number of MX2K-MPC11E line cards that are supported on the
MX2010 router with fully populated, existing PDMs and PSMs (in redundant and non-redundant modes)
at 40 C° (72° F) + 6000 ft. (1829 m).

Table 25: MX2K-MPC11E Line Card Maximums Per PSM Redundancy, Temperature, and Elevation for
MX2010 Routers

MX2010 Line Card Maximum Supported Maximum Supported Temperature and Elevation
Type With PSM Redundancy Without PSM
Redundancy

MX2K-MPC11E 6 7 40 C° (72° F) + 6000 ft. (1829 m)



MX2000-SFB3 Switch Fabric Board Bandwidth Per MPC Line Card

Table 26 on page 118 lists the fabric bandwidth for supported MPC line cards when used with the

MX2000-SFB3.

Table 26: Switch Fabric Board Bandwidth Per Supported MPC Line Card

MPC Line Card

MPC6E

MPCSE

MPC9E

MX2K-MPC11E

MPC2E-NG (with ethernet MICs
only)

MPC3E-NG (with ethernet MICs
only)

MPC5E

MPC7E-MRATE

MPC7E-10G

MPC Line Card Bandwidth

520G

960 G

16T

a7

80G

130G

240G

430G

400 G

MX2000-SFB3 Fabric Planes

e There are 24 fabric planes when eight MX2000-SFB3'’s are installed.

Fabric Bandwidth per Packet
Forwarding Engine

130G

240G

400 G

500G

20G

325G

60 G

107.5G

100G

e All eight MX2000-SFB3's are required to support line rate traffic on the MX2K-MPC11E line card.

e Thereis 7+1 MX2000-SFB3 redundancy with MPCE6, MPCES8, and MPCE9 line cards.
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Replacing an MX2000 SFB | 673

| MX2000 Switch Fabric Board LED

One bicolor LED on the Switch Fabric Board (SFB) indicates the status of the SFB. The LED, labeled OK/
FAIL, is located directly on the SFB. Table 27 on page 119 describes the functions of the SFB LED.

Table 27: Switch Fabric Board LED

Label Color State Description

OK/FAIL Green Slow blinking when being initialized. = SFB is online.

Fast blinking when SFB is being
identified by software.

NOTE: This is used to guide the
operator to correct any action
needed on the SFB.

Red On steadily SFB has failed.

- Off SFB is offline.

119

Each SFB also has a set of bicolor LEDs on the craft interface that indicate its status. The SFB LED,
labeled O through 7, are located along the bottom center of the craft interface. For more information
about the SFB LED on the craft interface, see "MX2010 Component LEDs on the Craft Interface" on

page 65.
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MX2000 Switch Fabric Board (SFB) Overview | 103
MX2000-SFB2-5 Enhanced Switch Fabric Board Description
MX2000-SFB3 Switch Fabric Board Description

MX2000 Host Subsystem CB-RE Description | 86



https://www.juniper.net/documentation/en_US/release-independent/junos/topics/concept/mx2000-sfb3-description.html

CHAPTER 8

Interface Modules— ADCs, MPCs, and MICs

IN THIS CHAPTER

MX2000 Adapter Card (ADC) Description | 120
MX2010 Modular Port Concentrator Description | 122
MPCs Supported by MX Series Routers | 124

MX2010 Modular Port Concentrator LEDs | 135
MX2010 MPC Terminology | 136

MX2010 Modular Interface Card Description | 137
MICs Supported by MX Series Routers | 137

MX2010 Modular Interface Card LEDs | 151

MX2010 Port and Interface Numbering | 152

MX2000 Adapter Card (ADC) Description

The MX2000 routers are compatible with all Trio-based MPC line cards; However, because the MX2000
routers use a newer-generation Switch Fabric Board (SFB) with faster bandwidth, smaller form-factor
MPCs must use a special Line Card Adapter (ADC). The ADC is merely a shell that accepts line cards in
the front and converts power and switch fabric in the rear. ADCs install vertically in the front of the
router.

The following MPCs require an ADC:
e MPCILE

MPC2E

MPC3E

MPC5E

MPC7E
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@ NOTE: When a slot is not occupied by a combined ADC and MPC, you must insert a
blank panel to fill the empty slot and ensure proper cooling of the system.

ADCs are hot-removable and hot-insertable. Figure 50 on page 121 shows the ADC supported on
MX2000 routers.

Figure 50: ADC for the MX2000 Routers
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Maintaining MX2020 Adapter Cards



MX2010 Modular Port Concentrator Description

IN THIS SECTION

MPC Components | 123

The Modular Port Concentrators (MPCs) provides packet forwarding services. The MPCs install into an
adapter card, which in turn connects to the backplane. Modular Interface Cards (MICs) provide the
physical interfaces and install into the MPCs. The user can install up to two MICs of different media
types on the same MPC as long as the MPC supports those MICs.

@ NOTE: The MX2010 router also supports fixed-port MPCs.

MICs receive incoming packets from the network and transmit outgoing packets to the network. During
this process, each MIC performs framing and high-speed signaling for its media type. Each MPC is
equipped with up to four Junos Trio chipsets, which perform control functions tailored to the MPC's
media type.

The MX2010 router supports up to 10 MPCs. For power requirements, see "Calculating DC Power
Requirements for MX2010 Routers" on page 285 and "Calculating AC Power Requirements for MX2010
Routers" on page 260.

The router has 10 dedicated line-card slots for MPCs. MPCs install vertically in the front of the router.
The dedicated slots are numbered 0 though 9 (left to right). An MPC can be installed in any line-card
slot. The user can install any combination of MPC types in the router.

When an MPC slot is not occupied by an MX2000 MPC or an adapter card with MPC, a blank MX2000
panel needs to be installed.

MPCs are hot-removable and hot-insertable. When the user installs an MPC in an operating router, the
CB-RE downloads the MPC software, the MPC runs its diagnostics, and enables the Packet Forwarding
Engines housed on the MPC. Forwarding on other MPCs continues uninterrupted during this process.

Figure 51 on page 123 shows a typical MPC supported on the MX2010 router. Figure 52 on page 123
shows an MPC installed vertically in the MX2010 router. For more information about MPCs, see the MX
Series Interface Module Reference.


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html
https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html
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Figure 51: Typical MPC Supported on the MX2010 Router

Figure 52: MPC Installed in the MX2010 Router

lomas

qo07416

MPC Components

Each MPC consists of the following components:
e MIC card carrier, which includes two MIC slots (excludes the fixed configuration MPC).
e Fabric interfaces.

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



e Up to four Junos Trio chipsets, which perform control functions tailored to the MPC'’s media type.
e Backplane connectors and power circuitry.
e Online button located on the craft interface, which takes the MPC online or offline when pressed.

e OK/FAIL LED on the MPC faceplate. For more information about LEDs on the MPC faceplate, see
the MX Series Interface Module Reference.

MX2010 Modular Port Concentrator LEDs | 135
MX2010 Field-Replaceable Units | 48

Maintaining MX2010 MPCs | 795

Troubleshooting the MX2010 MPCs | 866
Replacing an MX2010 MPC and Adapter Card | 661

MX2000 Adapter Card (ADC) Description | 120

MPCs Supported by MX Series Routers

MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008, MX2010,
and MX2020 Routers on page 124 lists the MPCs and their first supported Junos OS release on MX240,
MX480, MX960, MX10003, MX10004, and MX10016, MX2008, MX2010, and MX2020 routers.

Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers

MPC MPC First First First Junos  First First Junos  First First First
Name Model Junos OS Junos OS Release Junos = OS Release Junos Junos Junos
Number Release oS on (0N on (0N oS (0N

on Releas MX10004  Releas MX10016 Releas Release Release
MX240, eon Routers eon Routers eon on on
MX480, MX10 MX10 MX20 MX201 MX202
and 003 008 08 0 0
MX960 Route Route Route Routers Routers
Routers rs rs rs

Fixed Configuration MPCs


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html

Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC
Name

MPC-3D-
16XGE-
SFPP

Multiservi
ces MPC

32x10GE
MPC4E

2x100GE
+ 8x10GE
MPC4E

6x40GE +
24x10GE
MPC5E

6x40GE +
24x10GE
MPC5EQ

MPC
Model
Number

MPC-3D-

16XGE-
SFP

MS-MPC

MPCA4E-3
D-

32XGE-
SFPP

MPCA4E-3
D-

2CGE-8X
GE

MPC5E-4
0G10G

MPC5EQ
-40G10G

First
Junos OS
Release
on
MX240,
MX480,
and
MX960
Routers

10.0R2

13.2R4

12.3R2

12.3R2

13.3R2

13.3R2

First
Junos
(O
Releas
eon
MX10
003
Route
rs

First Junos
OS Release
on
MX10004
Routers

First
Junos
(ON)
Releas
eon
MX10
008
Route
rs

First Junos
OS Release
on
MX10016
Routers

First
Junos
oS
Releas
eon
MX20
08
Route
rs

15.1F

15.1F

15.1F

15.1F

15.1F

15.1F

First
Junos
oS
Release
on
MX201
0
Routers

12.3

151

12.3R2

12.3R2

13.3R2

13.3R2

First
Junos
oS
Release
on
MX202
0
Routers

12.3

151

12.3R2

12.3R2

13.3R2

13.3R2



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC
Name

2x100GE
+ 4x10GE
MPC5E

2x100GE
+ 4x10GE
MPC5EQ

MPCTE-
MRATE

MPC
Model
Number

MPC5E-1
00G10G

MPC5EQ
-100G10
G

MPC7E-
MRATE

First
Junos OS
Release
on
MX240,
MX480,
and
MX960
Routers

13.3R3

13.3R3

e 151F
4 with
Junos
Conti
nuity

e 16.1R
1 and
later

First
Junos
(O
Releas
eon
MX10
003
Route
rs

First Junos
OS Release
on
MX10004
Routers

First
Junos
(ON)
Releas
eon
MX10
008
Route
rs

First Junos
OS Release
on
MX10016
Routers

First
Junos
oS
Releas
eon
MX20
08
Route
rs

15.1F

15.1F

15.1F

First
Junos
oS
Release
on
MX201
0
Routers

13.3R3

13.3R3

e 151
F4
with
Juno

Cont
inuit

e 161
R1
and
later

First
Junos
oS
Release
on
MX202
0
Routers

13.3R3

13.3R3

e 151
F4
with
Juno

Cont
inuit

e 161
R1
and
later



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC
Name

MPC7E-1
oG

MPC10E-
10C-
MRATE

MPC10E-
15C-
MRATE

MPC
Model
Number

MPC7E-1
0G

MPC10E-
10C-
MRATE

MPC10E-
15C-
MRATE

First
Junos OS
Release
on
MX240,
MX480,
and
MX960
Routers

e 151F
5 with
Junos
Conti
nuity

e 16.1R
1 and
later

19.2R1

19.1R1

First First Junos  First
Junos OS Release Junos

(O on (ON)
Releas MX10004  Releas
eon Routers eon
MX10 MX10
003 008
Route Route
rs rs

First Junos
OS Release
on
MX10016
Routers

First
Junos
oS
Releas
eon
MX20
08
Route
rs

15.1F

First
Junos
oS
Release
on
MX201
0
Routers

e 151
F5
with
Juno

Cont
inuit

o 161
R1
and
later

First
Junos
oS
Release
on
MX202
0
Routers

e 151
F5
with
Juno

Cont
inuit

o 16.1
R1
and
later



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC MPC
Name Model
Number

MX2K- MX2K-
MPC11E  MPC11E
Modular

Port

Concentr

ator

First
Junos OS
Release
on
MX240,
MX480,
and
MX960
Routers

First
Junos
(O
Releas
eon
MX10
003
Route
rs

First Junos
OS Release
on
MX10004
Routers

First
Junos
(ON)
Releas
eon
MX10
008
Route
rs

First Junos
OS Release
on
MX10016
Routers

First
Junos
oS
Releas
eon
MX20
08
Route
rs

First
Junos

(O]

Release

on

MX201

0

Routers

19.3
R2
and
later
19.3
rele
ases

201
R1

xMXZm:'—{mﬂOZ

First
Junos
oS
Release
on
MX202
0
Routers

e 193
R2
and
later
19.3
rele
ases

e 201
R1

xMXZm:'—{mﬂOZ



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC
Name

MPC1

MPCI1E

MPC First

Model Junos OS

Number Release
on
MX240,
MX480,
and
MX960
Routers

MX- 10.2

MPC1-3D

MX-

MPC1E-3 11.2R4
D

First
Junos
(O
Releas
eon
MX10
003
Route
rs

MPCs

First Junos
OS Release
on
MX10004
Routers

First
Junos
(O
Releas
eon
MX10
008
Route
rs

First Junos
OS Release
on
MX10016
Routers

First
Junos
oS
Releas
eon
MX20
08
Route
rs

First
Junos
oS
Release
on
MX201
0
Routers

First
Junos
oS
Release
on
MX202
0
Routers

12.3

12.3



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC
Name

MPC1 Q

MPCIE Q

MPC2

MPC2E

MPC2 Q

MPC2ZE Q

MPC2 EQ

MPC
Model
Number

MX-
MPC1-3D
-Q

MX-
MPC1E-3
D-Q

MX-
MPC2-3D

MX-
MPC2E-3
D

MX-
MPC2-3D
-Q

MX-
MPC2E-3
D-Q

MX-
MPC2-3D
-EQ

First
Junos OS
Release
on
MX240,
MX480,
and
MX960
Routers

10.2

11.2R4

10.1

11.2R4

10.1

11.2R4

10.1

First First Junos
Junos  OS Release
(O on

Releas MX10004
eon Routers
MX10

003

Route

rs

First
Junos
(ON)
Releas
eon
MX10
008
Route
rs

First Junos
OS Release
on
MX10016
Routers

First
Junos
oS
Releas
eon
MX20
08
Route
rs

15.1F

15.1F

15.1F

15.1F

15.1F

15.1F

15.1F

First
Junos
oS
Release
on
MX201
0
Routers

12.3

12.3

12.3

12.3

12.3

12.3

12.3

First
Junos
oS
Release
on
MX202
0
Routers

12.3

12.3

12.3

12.3

12.3

12.3

12.3



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC
Name

MPC2E
£Q

MPCZE P

MPC2E
NG

MPC2E
NG Q

MPC3E

MPC
Model
Number

MX-
MPC2E-3
D-EQ

MX-
MPC2E-3
D-P

MX-
MPC2E-3
D-NG

MX-
MPC2E-3
D-NG-Q

MX-
MPC3E-3

First
Junos
(ON)
Releas
eon
MX10

First
Junos

First First Junos
Junos OS OS Release
Release (O on
MX10004
Routers

on Releas
MX240,
MX480,
and 008
MX960 Route
Routers rs rs

eon
MX10
003

Route

11.2R4

12.2 - -

14.1R4,

14.2R3

and Junos

Continuit  ~ -

y

151

14.1R4,

14.2R3

and Junos

Continuit  ~ -

y

151

121 - -

First Junos
OS Release
on
MX10016
Routers

First
Junos
oS
Releas
eon
MX20
08
Route
rs

15.1F

15.1F

15.1F

15.1F

15.1F

First
Junos
oS
Release
on
MX201
0
Routers

12.3

12.3

14.1R4,
14.2R3
and
Junos
Continu

ity

151

14.1R4,
14.2R3
and
Junos
Continu

ity

151

12.3

First
Junos
oS
Release
on
MX202
0
Routers

12.3

12.3

14.1R4,
14.2R3
and
Junos
Continu

ity

151

14.1R4,
14.2R3
and
Junos
Continu

ity

151

12.3



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC
Name

MPC3E-3
D-NG

MPC3E-3
D-NG-Q

MPC6E

MPC
Model
Number

MX-
MPC3E-3
D-NG

MX-
MPC3E-3
D-NG-Q

MX2K-
MPC6E

First
Junos
(ON)
Releas

First First Junos
Junos  OS Release
(O on
MX10004
Routers

First
Junos OS
Release
on Releas
MX240, eon
MX480, MX10
and 003
MX960 Route
Routers rs rs

eon
MX10
008

Route

14.1R4,

14.2R3

and Junos

Continuit  ~ -

y

151

14.1R4,

14.2R3

and Junos

Continuit  ~ -

y

151

First Junos
OS Release
on
MX10016
Routers

First
Junos
oS
Releas
eon
MX20
08
Route
rs

15.1F

15.1F

15.1F

First
Junos
oS
Release
on
MX201
0
Routers

14.1R4,
14.2R3
and
Junos
Continu

ity

151

14.1R4,
14.2R3
and
Junos
Continu

ity

151

13.3R2

First
Junos
oS
Release
on
MX202
0
Routers

14.1R4,
14.2R3
and
Junos
Continu

ity

151

14.1R4,
14.2R3
and
Junos
Continu

ity

151

13.3R2



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC MPC First
Name Model Junos OS
Number Release

on
MX240,
MX480,
and
MX960
Routers

MPCSEE MX2K-
MPCS8E

MPCE MX2K-
MPC9E

First
Junos
(O
Releas
eon
MX10
003
Route
rs

First Junos
OS Release
on
MX10004
Routers

First
Junos
(O
Releas
eon
MX10
008
Route
rs

First Junos
OS Release
on
MX10016
Routers

First
Junos
oS
Releas
eon
MX20
08
Route
rs

15.1F

15.1F

First
Junos
oS
Release
on
MX201
0
Routers

e 151
F5
with
Juno

Cont
inuit

o 16.1
R1
and
later

e 151
F5
with
Juno

Cont
inuit

o 161
R1
and
later

First
Junos
oS
Release
on
MX202
0
Routers

e 151
F5
with
Juno

Cont
inuit

o 161
R1
and
later

e 151
F5
with
Juno

Cont
inuit

o 161
R1
and
later



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC
Name

MX10003
MPC
(Multi-
Rate)

MX10003
MPC
(Multi-
Rate)

MX10K-
LC2101

MX10K-
LC480

MX10K-
LC9600

MX10K-
LC4800

MX10K-
LC4802

MPC
Model
Number

MX10003
-LC2103

MX10003
-LC2103-
V2

JNP10K-
LC2101

JNP10K-
LC480

JNP10K-
LC9600

JNP10K-
LC4800

JNP10K-
LC4802

First
Junos OS
Release
on
MX240,
MX480,
and
MX960
Routers

Services Processing Cards (SPCs)

First
Junos
(O
Releas
eon
MX10
003
Route
rs

17.3R

21.3R

First Junos
OS Release
on
MX10004
Routers

22.3R1

22.3R1

22.3R1

24.2R1

25.2R1

First
Junos
(ON)
Releas
eon
MX10
008
Route
rs

18.2R

21.2R

21.4R

24.2R

25.2R

First Junos
OS Release
on
MX10016
Routers

19.2R1

21.2R1

First
Junos
oS
Releas
eon
MX20
08
Route
rs

First
Junos
oS
Release
on
MX201
0
Routers

First
Junos
oS
Release
on
MX202
0
Routers



Table 28: MPCs Supported by MX240, MX480, MX960, MX10003, MX10004, MX10016, MX2008,
MX2010, and MX2020 Routers (Continued)

MPC MPC First First First Junos  First First Junos  First First First
Name Model Junos OS Junos OS Release Junos @ OS Release Junos Junos Junos
Number Release oS on (0} on (O} (O} (O}
on Releas MX10004 Releas MX10016 Releas Release Release
MX240, eon Routers eon Routers eon on on
MX480, MX10 MX10 MX20 MX201 MX202
and 003 008 08 0 0
MX960 Route Route Route Routers Routers
Routers rs rs rs
MX-SPC3  JNP- - -
Services SPC3 19.3R2 - - - - -
Card
MX Series MPC Overview
MX Series MPC Overview
MX Series MIC Overview
MICs Supported by MX Series Routers
MIC/MPC Compatibility
Pathfinder: Hardware Supported by Junos Continuity Software

MX2010 Modular Port Concentrator LEDs

One bicolor LED located on the craft interface above the MPC, displays the status of the MPC. For more
information about the MPC LEDs on the craft interface, see "MX2010 Component LEDs on the Craft
Interface" on page 65.

Each MPC also has LEDs located on the faceplate. For more information about LEDs on the MPC
faceplate, see the “LEDs” section for each MPC in the MX Series Interface Module Reference.


https://pathfinder.juniper.net/feature-explorer/junos-continuity.html
https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html
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MX2010 Modular Port Concentrator Description | 122
Maintaining MX2010 MPCs | 795

Troubleshooting the MX2010 MPCs | 866

Replacing an MX2010 MPC and Adapter Card | 661
MICs Supported by MX Series Routers | 137

| MX2010 MPC Terminology

Regardless of whether you are holding an MPC vertically or horizontally, this information uses the same
terms for all four edges of the MPC (see Figure 53 on page 136):

o Faceplate—Edge of the MPC that has connectors into which you insert the SFP or XFP transceivers

e Connector edge—Edge opposite the faceplate; this edge has the connectors that attach to the
midplane

e Top edge—Edge at the top of the MPC when it is vertical

o Bottom edge—Edge at the bottom of the MPC when it is vertical

Figure 53: MPC Edges
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MX2010 Component LEDs on the Craft Interface | 65
Holding an MX2010 MPC | 836

Troubleshooting the MX2010 MPCs | 866

Replacing an MX2010 MPC and Adapter Card | 661

I MX2010 Modular Interface Card Description

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

MICs receive incoming packets from the network and transmit outgoing packets to the network. During
this process, each MIC performs framing and high-speed signaling for its media type.

MICs are hot-removable and hot-insertable. The user can install up to two MICs in each MPC.

RELATED DOCUMENTATION

MX2010 Modular Interface Card LEDs | 151
Maintaining MX2010 MICs | 793
Troubleshooting the MX2010 MICs | 865
Replacing an MX2010 MIC | 649

MICs Supported by MX Series Routers | 137

I MICs Supported by MX Series Routers

The following tables list the first supported Junos OS release for the MX Series.

e Table 29 on page 138 lists the first supported Junos OS release for MICs on MX240, MX480,
MX960, and MX2008 routers.

o Table 30 on page 142 lists the first supported Junos OS release for MICs on MX2010 and MX2020
routers.



e Table 31 on page 145 list the first supported Junos OS release for MICs on MX5, MX10, and MX40

routers.

e Table 32 on page 148 lists the first supported Junos OS release for MICs on MX80 and MX104

routers.

o Table 33 on page 151 lists the first supported Junos OS release for MICs on MX10003 router.

Table 29: MICs Supported by MX240, MX480, MX960, and MX2008 Routers

MIC Name

AT™M

ATM MIC with SFP

DS3/E3

DS3/E3 MIC

Circuit Emulation

Channelized E1/T1
Circuit Emulation
MIC

Gigabit Ethernet

Gigabit Ethernet
MIC with SFP

Gigabit Ethernet
MIC with SFP (E)

MIC Model Number

MIC-3D-80C3-20C
12-ATM

MIC-3D-8DS3-ES,

MIC-3D-8CHDS3-
E3-B

MIC-3D-16CHE1-
T1-CE

MIC-3D-20GE-SFP

MIC-3D-20GE-SFP-
E

Ports

8

16

20

20

MX240, MX480,
and MX960 Routers

121

11.4

12.3

101

13.3

MX2008 Routers

15.1F7

15.1F7

15.1F7

15.1F7

15.1F7
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Table 29: MICs Supported by MX240, MX480, MX960, and MX2008 Routers (Continued)

MIC Name

Gigabit Ethernet
MIC with 256b-AES
MACsec

10-Gigabit Ethernet

10-Gigabit Ethernet
MICs with XFP

10-Gigabit Ethernet
MICs with XFP

1-Gigabit/10-
Gigabit Ethernet
MIC with SFP+ (10
Ports)

10-Gigabit Ethernet
MIC with SFP+ (10
Ports)

10-Gigabit Ethernet
MIC with SFP+ (24
Ports)

10-Gigabit Ethernet
OTN MIC with SFP+
(24 Ports)

40-Gigabit Ethernet

40-Gigabit Ethernet
MIC with QSFP+

100-Gigabit Ethernet

MIC Model Number

MIC-
MACSEC-20GE

MIC-3D-2XGE-XFP

MIC-3D-4XGE-XFP

MIC-3D-10GE-SFP-
E

MIC3-3D-10XGE-
SFPP

MIC6-10G

MIC6-10G-OTN

MIC3-3D-2X40GE-
QSFPP

Ports

20

10

10

24

24

MX240, MX480,
and MX960 Routers

18.3

10.2

10.1

242

12.3

12.2

MX2008 Routers

15.1F7

15.1F7

15.1F7

15.1F7

15.1F7

15.1F7



Table 29: MICs Supported by MX240, MX480, MX960, and MX2008 Routers (Continued)

MIC Name

100-Gigabit
Ethernet MIC with
CFP

100-Gigabit
Ethernet MIC with
CcxXP

100-Gigabit
Ethernet MIC with
CXP (4 Ports)

100-Gigabit
Ethernet MIC with
CFP2

MIC Model Number

MIC3-3D-1X100GE
-CFP

MIC3-3D-1X100GE
-CXP

MIC6-100G-CXP

MIC6-100G-CFP2

100-Gigabit DWDM OTN

100-Gigabit DWDM  MIC3-100G-

OTN MIC with
CFP2-ACO

Multi-Rate

SONET/SDH OC3/
STM1 (Multi-Rate)
MICs with SFP

SONET/SDH OC3/
STM1 (Multi-Rate)
MICs with SFP

DWDM

MIC-3D-40C30C1
2-10C48

MIC-3D-80C30C1
2-40C48

Ports

MX240, MX480,
and MX960 Routers

121

12.2

15.1F5
15.1F6
17.1R1

11.2

11.2

MX2008 Routers

15.1F7

15.1F7

15.1F7

15.1F7

15.1F7

15.1F7

15.1F7
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Table 29: MICs Supported by MX240, MX480, MX960, and MX2008 Routers (Continued)

MIC Name

Channelized
SONET/SDH OC3/
STM1 (Multi-Rate)
MICs with SFP

Channelized
SONET/SDH OC3/
STM1 (Multi-Rate)
MICs with SFP

Channelized OC3/
STM1 (Multi-Rate)
Circuit Emulation
MIC with SFP

MIC MRATE (12-
Port Multi-Rate MIC
with QSFP+)

Multi-Rate Ethernet
MIC(12-Port Multi-
Rate MACsec MIC
with QSFP+)

Tri-Rate

Tri-Rate MIC

Services

Multiservices MIC

SONET/SDH

MIC Model Number

MIC-3D-4CHOC3-2

CHOC12

MIC-3D-8CHOC3-4
CHOC12

MIC-3D-4COC3-1C
0OC12-CE

MIC-MRATE

MIC-MACSEC-
MRATE

MIC-3D-40GE-TX

MS-MIC-16G

Ports

12

12

40

MX240, MX480,
and MX960 Routers

MX2008 Routers

11.4 15.1F7
114 15.1F7
12.2 15.1F7
- 15.1F7
- 17.4

10.2 15.1F7
13.2 15.1F7



Table 29: MICs Supported by MX240, MX480, MX960, and MX2008 Routers (Continued)

MIC Name

SONET/SDH

with XFP

Table 30: MICs Supported by MX2010 and MX2020 Routers

MIC Name

AT™M

ATM MIC with SFP

DS3/E3

DS3/E3 MIC

Circuit Emulation

Channelized E1/T1 Circuit
Emulation MIC

Gigabit Ethernet

Gigabit Ethernet MIC with
SFP

Gigabit Ethernet MIC with
SFP(E)

10-Gigabit Ethernet

MIC Model Number

MIC-3D-10C192- 1
OC192/STMé4 MIC XFP

MIC Model
Number

MIC-3D-80C3-2
0OC12-ATM

MIC-3D-8DS3-E3,

MIC-3D-8CHDS3
-E3-B

MIC-3D-16CHE1-
T1-CE

MIC-3D-20GE-
SFP

MIC-3D-20GE-
SFP-E

Ports

Ports

16

20

20

MX240, MX480,

and MX960 Routers

12.2

MX2010 Routers

12.3

12.3

12.3

13.3

MX2008 Routers

15.1F7

MX2020 Routers

12.3

12.3

12.3

13.3



Table 30: MICs Supported by MX2010 and MX2020 Routers (Continued)

MIC Name

10-Gigabit Ethernet MICs
with XFP

10-Gigabit Ethernet MICs
with XFP

1-Gigabit/10-Gigabit
Ethernet MIC with SFP+
(10 Ports)

10-Gigabit Ethernet MIC
with SFP+ (10 Ports)

10-Gigabit Ethernet MIC
with SFP+ (24 Ports)

10-Gigabit Ethernet OTN
MIC with SFP+ (24 Ports)

40-Gigabit Ethernet

40-Gigabit Ethernet MIC
with QSFP+

100-Gigabit Ethernet

100-Gigabit Ethernet MIC
with CFP

100-Gigabit Ethernet MIC
with CXP

100-Gigabit Ethernet MIC
with CXP (4 Ports)

MIC Model
Number

MIC-3D-2XGE-
XFP

MIC-3D-4XGE-
XFP

MIC-3D-10GE-
SFP-E

MIC3-3D-10XGE-
SFPP

MIC6-10G

MIC6-10G-OTN

MIC3-3D-2X40G
E-QSFPP

MIC3-3D-1X100
GE-CFP

MIC3-3D-1X100
GE-CXP

MIC6-100G-CXP

Ports

10

10

24

24

MX2010 Routers

12.3

12.3

24.2

12.3

13.3R2

13.3R3

12.3

12.3

12.3

13.3R2

143

MX2020 Routers

12.3

12.3

24.2

12.3

13.3R2

13.3R3

12.3

12.3

12.3

13.3R2



Table 30: MICs Supported by MX2010 and MX2020 Routers (Continued)

MIC Name

100-Gigabit Ethernet MIC
with CFP2

100-Gigabit DWDM OTN

100-Gigabit DWDM OTN
MIC with CFP2-ACO

Multi-Rate

SONET/SDH OC3/5TM1
(Multi-Rate) MICs with SFP

SONET/SDH OC3/STM1
(Multi-Rate) MICs with SFP

Channelized SONET/SDH
OC3/STM1 (Multi-Rate)
MICs with SFP

Channelized SONET/SDH
OC3/5TM1 (Multi-Rate)
MICs with SFP

Channelized OC3/5TM1
(Multi-Rate) Circuit
Emulation MIC with SFP

MIC MRATE (12-Port
Multi-Rate MIC with QSFP
+)

MIC Model
Number

MIC6-100G-CFP2

MIC3-100G-
DWDM

MIC-3D-40C30C
12-10C48

MIC-3D-80C30C
12-40C48

MIC-3D-4CHOC3
-2CHOC12

MIC-3D-8CHOC3
-4CHOC12

MIC-3D-4COC3-1
COC12-CE

MIC-MRATE

Ports

12

MX2010 Routers

13.3R3

15.1F515.1F617.
1R1

12.3

12.3

12.3

12.3

12.3

15.1F5 with Junos
Continuity

16.1R1 and later

144

MX2020 Routers

13.3R3

15.1F515.1F617.
1R1

12.3

12.3

12.3

12.3

12.3

15.1F5 with Junos
Continuity

16.1R1 and later



Table 30: MICs Supported by MX2010 and MX2020 Routers (Continued)

MIC Name

Multi-Rate Ethernet MIC
(12-Port Multi-Rate
MACsec MIC with QSFP+)

Tri-Rate

Tri-Rate MIC

Services

Multiservices MIC

SONET/SDH

SONET/SDH OC192/
STMé4 MIC with XFP

Table 31: MICs Supported by MX5, MX10, and MX40 Routers

MIC Name MIC Model
Number

AT™M

MIC Model
Number

MIC-MACSEC-
MRATE

MIC-3D-40GE-TX

MS-MIC-16G

MIC-3D-10C192-
XFP

Ports

ATM MIC with MIC-3D-80C3- 8
SFP 20C12-ATM

DS3/E3

DS3/E3 MIC MIC-3D-8DS3- 8

ES,

MIC-3D-8CHDS

3-E3-B

Ports

12

40

MX5

121

11.4

MX2010 Routers

17.4

12.3

13.2

12.3

MX10

12.1

114

MX2020 Routers

17.4

12.3

13.2

12.3

MX40

121

114



Table 31: MICs Supported by MX5, MX10, and MX40 Routers (Continued))

MIC Name

Circuit Emulation

Channelized
E1/T1 Circuit
Emulation MIC

Channelized
E1/T1 Circuit
Emulation MIC
(H)

Gigabit Ethernet

Gigabit Ethernet
MIC with SFP

Gigabit Ethernet
MIC with SFP
(E)

Gigabit Ethernet
MIC with SFP
(EH)

MIC Model
Number

MIC-3D-16CHE
1-T1-CE

MIC-3D-16CHE
1-T1-CE-H

MIC-3D-20GE-
SFP

MIC-3D-20GE-
SFP-E

MIC-3D-20GE-
SFP-EH

10-Gigabit Ethernet

10-Gigabit
Ethernet MICs
with XFP

Multi-Rate

MIC-3D-2XGE-
XFP

Ports

16

16

20

20

20

MX5

13.2R2

11.2R4

13.2R2

11.2R4

MX10

13.2R2

11.2R4

13.2R2

11.2R4

MX40

13.2R2

11.2R4

13.2R2

11.2R4



Table 31: MICs Supported by MX5, MX10, and MX40 Routers (Continued))

MIC Name

SONET/SDH
OC3/5TM1
(Multi-Rate)
MICs with SFP

SONET/SDH
OC3/5TM1
(Multi-Rate)
MICs with SFP

Channelized
SONET/SDH
OC3/5TM1
(Multi-Rate)
MICs with SFP

Channelized
SONET/SDH
OC3/5TM1
(Multi-Rate)
MICs with SFP

Channelized
OC3/5TM1
(Multi-Rate)
Circuit
Emulation MIC
with SFP

Channelized
OC3/STM1
(Multi-Rate)
Circuit
Emulation MIC
with SFP (H)

MIC Model
Number

MIC-3D-40C3
0C12-10C48

MIC-3D-80C3
0C12-40C48

MIC-3D-4CHO
C3-2CHOC12

MIC-3D-8CHO
C3-4CHOC12

MIC-3D-4COC3
-1COC12-CE

MIC-4COC3-1C
0OC12-CE-H

Ports

MX5

11.2R4

11.2R4

11.4

11.4

12.2

MX10

11.2R4

11.2R4

114

114

12.2

147

MX40

11.2R4

11.2R4

114

114

12.2



Table 31: MICs Supported by MX5, MX10, and MX40 Routers (Continued))

MIC Name

Tri-Rate

Tri-Rate MIC

Services

Multiservices
MIC

SONET/SDH

OC192/5TMé4

MIC with XFP

MIC Model
Number

MIC-3D-40GE-
X

MS-MIC-16G

MIC-3D-10C19

2-XFP

Ports

40

1

MX5

13.2

Rear slot only.

12.2

Table 32: MICs Supported by MX80 and MX104 Routers

MIC Name MIC Model Number

ATM

ATM MIC with SFP MIC-3D-80C3-20C 8
12-ATM

DS3/E3

DS3/E3 MIC MIC-3D-8DS3-E3,

Circuit Emulation

MIC-3D-8CHDS3-

E3-B

MX80

121

114

MX10

11.2R4

13.2

Rear slot only.

12.2

MX40

11.2R4

13.2

Rear slot only.

12.2

MX104

13.3

13.3



Table 32: MICs Supported by MX80 and MX104 Routers (Continued)

MIC Name

Channelized E1/T1
Circuit Emulation
MIC

Channelized E1/T1
Circuit Emulation
MIC (H)

Gigabit Ethernet

Gigabit Ethernet
MIC with SFP

Gigabit Ethernet
MIC with SFP (E)

Gigabit Ethernet
MIC with SFP (EH)

Gigabit Ethernet
MIC with 256b-AES
MACsec

10-Gigabit Ethernet
MICs with XFP

Multi-Rate

SONET/SDH OC3/
STM1 (Multi-Rate)
MICs with SFP

SONET/SDH OC3/
STM1 (Multi-Rate)
MICs with SFP

MIC Model Number

MIC-3D-16CHE1-
T1-CE

MIC-3D-16CHE1-
T1-CE-H

MIC-3D-20GE-SFP

MIC-3D-20GE-SFP-
E

MIC-3D-20GE-SFP-
EH

MIC-
MACSEC-20GE

MIC-3D-2XGE-XFP

MIC-3D-40C30C1
2-10C48

MIC-3D-80C30C1
2-40C48

Ports

16

16

20

20

20

20

MX80

13.2R2

10.2

13.2R2

18.3

10.2

11.2

11.2

MX104

13.2R2

13.2R2

13.2R2

13.2R2

13.2R2

18.3

13.2R2

13.3

13.3
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Table 32: MICs Supported by MX80 and MX104 Routers (Continued)

MIC Name

Channelized
SONET/SDH OC3/
STM1 (Multi-Rate)
MICs with SFP

Channelized
SONET/SDH OC3/
STM1 (Multi-Rate)
MICs with SFP

Channelized OC3/
STM1 (Multi-Rate)
Circuit Emulation
MIC with SFP

Channelized OC3/
STM1 (Multi-Rate)
Circuit Emulation
MIC with SFP (H)

Tri-Rate

Tri-Rate MIC

Services

Multiservices MIC

MIC Model Number

MIC-3D-4CHOC3-2
CHOC12

MIC-3D-8CHOC3-4
CHOC12

MIC-3D-4COC3-1C
0OC12-CE

MIC-4COC3-1COC
12-CE-H

MIC-3D-40GE-TX

MS-MIC-16G

Ports

40

MX80

114

11.4

12.2

10.2

13.2

Rear slot only.
Supported on the
modular MX80 and
fixed MX80-48T

MX104

13.3

13.3

13.2R2

13.2R2

13.2R2

13.3R2

NOTE: Starting
From Junos OS
13.3R3, 14.1R2,
and 14.2R1,
MX104 supports
only two
Multiservices
MICs.
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Table 32: MICs Supported by MX80 and MX104 Routers (Continued)

MIC Name MIC Model Number  Ports MX80 MX104
SONET/SDH

SONET/SDH MIC-3D-10C192- 1 12.2 13.3
OC192/STMé64 MIC XFP

with XFP

Table 33: MICs Supported by MX10003 Router

MIC Name MIC Model Number Ports MX10003
Multi-Rate
MIC MRATE (12-Port Multi-  JNP-MIC1 12 17.3

Rate MIC with QSFP+)

Multi-Rate Ethernet MIC JNP-MIC1-MACSEC 12 17.3R2
(12-Port Multi-Rate MACsec
MIC with QSFP+)

MX Series MIC Overview
MIC/MPC Compatibility

MX2010 Modular Interface Card LEDs

Each MIC has LEDs located on the faceplate. For more information about LEDs on the MIC faceplate,
see the “LEDs” section for each MIC in the MX Series Interface Module Reference.


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html

Maintaining MX2010 MICs | 793
Troubleshooting the MX2010 MICs | 865
Replacing an MX2010 MIC | 649

MX2010 Port and Interface Numbering

In the physical part of the interface name, a hyphen (-) separates the media type from the MPC number
(represented as an FPC in the CLI), and a slash (/) separates the logical PIC and port numbers:

type- fpcl picl port
o fype—Media type, which identifies the network device. For example:
o ge—Gigabit Ethernet interface
e s0—SONET/SDH interface
o xe—10-Gigabit Ethernet interface
For a complete list of media types, see /nterface Naming Overview.

e fpc—Slot in which the MPC is installed. On the MX2010 router, the MPCs are represented in the CLI
as FPC 0 through FPC 9.

e pic—Logical PIC on the M/C. The number of logical PICs varies depending on the type of MIC.

e port—Port number.

@ NOTE: The MIC number is not included in the interface name.

The MX2010 supports up to ten MPCs that install vertically and are numbered from left to right.

The following sample CLI output displays an MPC (MPCE Type 2 3D) installed in MPC slot 9.

user@host> show chassis hardware

FPC 9 REV 07  750-038491  ZV7947 MPCE Type 2 3D

CPU REV 04  711-038484 ZV1360 MPCE PMB 2G
MIC 0 REV 27  750-028387 CAAB4862 3D 4x 10GE XFP

PIC 0 BUILTIN BUILTIN 2x 10GE XFP



Xcvr 0 REV 01

PIC 1
Xcvr 0 REV 01
MIC 1 REV 20

PIC 2
Xcvr 0 REV 01

PIC 3

Xcvr 0 REV 01

740-014289
BUILTIN
740-014289
750-028380
BUILTIN
740-014289
BUILTIN
740-014289

TO7M71204
BUILTIN
AD0932M0o04Y
ABBT7121
BUILTIN
AD0932M0092
BUILTIN
AD0932M000J

XFP-10G-SR
2x 10GE XFP
XFP-10G-SR
3D 2x 10GE XFP
1x 10GE XFP
XFP-10G-SR
1x 10GE XFP
XFP-10G-SR

There is one 10-Gigabit Ethernet MIC (MIC-3D-2XGE-XFP) installed into the MPC, MIC O (top slot), and
one 10-Gigabit Ethernet MIC (MIC-3D-4XGE-XFP) installed into the MPC, MIC 1 (bottom slot). Each
MIC is logically divided into two PICs in the CLI.

The port numbers on the MICs correspond to the port number in the interface. See the MX Series
Interface Module Reference for more information about specific MICs.

Figure 54 on page 154 shows how the interfaces correspond to the ports on the MIC.


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html
https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html

Figure 54: MX2010 Interface Port Mapping

l-l'l‘-u—r ------- 1 o000 DEEEm
=« = <

nannand |
IO
g
Lot

@ NOTE: The slot number will be different depending on which slot the MPC and MIC is

installed.

The show interfaces terse command displays the two 10-Gigabit Ethernet interfaces, xe-9/6/0 and xe-9/1/0
that correspond to the two ports on the MIC card that is installed in slot O of the MPC, and four 10-
Gigabit Ethernet interfaces, xe-9/2/0, xe-9/2/1, xe-9/3/0, and xe-9/3/1 that correspond to the four ports on
the MIC card that is installed in slot 1 of the MPC.

user@host>show interfaces terse

1c-9/0/0 up

1c-9/0/0.32769 up
pfe-9/0/0 up
pfe-9/0/0.16383 up

up
up
up
up

MIC-3D-2XGE-XFP

MIC O

MIC 1
wa-920
we-9r2M

W30

He-913M

vpls

inet

inet6

He-200

¥e-9M10

MIC-3D-4XGE-XFP

gOOT467
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pfh-9/0/0 up
pfh-9/0/0.16383 up
xe-9/0/0 up
xe-9/1/0 up
1c-9/2/0 up
1¢-9/2/0.32769 up
pfe-9/2/0 up
pfe-9/2/0.16383 up
xe-9/2/1 up
xe-9/2/0.0 up
xe-9/3/0 up
xe-9/3/1 up
RELATED DOCUMENTATION

up
up
up
up
up
up
up
up

up
up

up
up

inet

vpls

inet

inet6

inet 223,1,3,1/30

iso

inet6 3ffe::df01:301/30
fe80::6687:88ff:fe04:8928/64

mpls

multiservice

MX2010 Router Hardware Components and CLI Terminology | 58
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CHAPTER 9

Power System

IN THIS CHAPTER

MX2010 Power System Description | 156

MX2010 Power Midplane Description | 163

MX2000 Three-Phase Delta AC Power Distribution Module Description | 164

MX2000 Three-Phase Wye AC Power Distribution Module Description | 166

MX2000 Seven-Feed Single-Phase AC Power Distribution Module Description | 169
MX2000 Nine-Feed Single-Phase AC Power Distribution Module Description | 170
MX2000 Three-Phase Delta and Wye AC Power Distribution Module LEDs | 171
MX2000 AC Power Supply Module Description | 172

MX2010 AC Power Supply Module LEDs | 175

MX2010 DC Power Distribution Module (-48 V) Description | 177

MX2000 DC Power Distribution Module (240 V China) Description | 178

MX2010 DC Power Distribution Module (-48 V) LEDs | 179

MX2000 DC Power Distribution Module (240 V China) LEDs | 181

MX2010 DC Power Supply Module (-48 V) Description | 182

MX2000 DC Power Supply Module (240 V China) Description | 184

MX2010 DC Power Supply Module LEDs | 187

MX2010 High-Voltage Universal (HVAC/HVDC) Power Distribution Module Description | 188
MX2010 High-Voltage Universal (HVAC/HVDC) Power Distribution Module LEDs | 189
MX2010 High-Voltage Universal (HVAC/HVDC) Power Supply Module Description | 190
MX2010 High-Voltage Universal (HVAC/HVDC) Power Supply Module LEDs | 193

MX2010 Power System Description

The MX2000 routers are available in -48 V and 240 V China DC power configurations, three-phase
(delta and wye) AC power configurations, single-phase power configurations, and high voltage AC
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(HVAC) or high voltage DC (HVDC) configurations. You can add additional power to the rack as needed.
The MX2010 router is configurable with up to two AC, DC, 240 V China, or high-voltage second-
generation universal (HVAC/HVDC) power distribution modules (PDMs), and up to nine AC, DC, or
universal (HVAC/HVDC power supply modules (PSMs). The PSMs connect to the top and bottom power
backplanes that distribute the output voltages produced by the PSMs to the router components. Table
34 on page 157 describes the MX2010 DC power components and Table 36 on page 160 describes the
MX2010 AC power components.

A CAUTION: Do not mix AC, DC, 240 V China, or universal (HVAC/HVDC) PSMs or
different PDM types within a single system. The MX2010 systems configured for three-
phase wye AC input power must use only three-phase wye AC PDMs and three-phase
wye AC PSMs. The systems configured for DC (-48 V) input power must use DC (-48 V)
PDMs and PSMs. The systems configured for DC (240 V China) input power must use
DC (240 V China) PDMs and PSMs. The systems configured for three-phase delta AC
input power must use only three-phase delta AC PDMs and three-phase delta AC PSMs.
The systems configured for single-phase AC input power must use only single phase AC
PDMS and single-phase AC PSMs. The systems configured for universal (HVAC/HVDC)
input power must use universal (HVAC/HVDC) PDMs and universal PSMs.

Table 34: MX2010 DC Power Components

Component Description

DC power system The MX2010 DC power system comprises three components: nine
PSMs, two PDMs,, and a power midplane (PMP). The power system
distributes power from a pool of 22.5K W (20K W for PSM
nonredundant and 2.5 KW reserved for PSM redundancy). This pool
provides power to 10 line-card slots, four fan trays, two CB-REs and
eight SFBs.



Table 34: MX2010 DC Power Components (Continued)

Component

DC Power Distribution Modules (-48 V)

DC Power Distribution Modules (240 V
China)

Description

In the DC (-48 V) power configuration, the router contains up to
two DC PDMs located at the rear of the chassis in slots PDMO/
InputO and PDM1/Inputl (bottom to top). A minimum of one PDM
is required per system. Two PDMs provide full redundancy. The DC
PDM provides a power interface to nine PSMs. Each DC PDM
operates with seven feeds or nine feeds of either a 60-A or 80-A
amp current limit. You can select the input feed capacity (60-A or
80-A) by setting the DIP switch on the PDM to the rated amperage
of the DC power input feeds. Each DC PDM has seven or nine DC
inputs (-48 VDC and return terminals for each input).

NOTE: The selected input capacity applies to all inputs of this
PDM. Selecting 60 A reduces the available power output
capacity of the PSMs supplied by this PDM.

In a redundant configuration, the 7-feed DC PDMs support a total
of fourteen 60-A or 80-A feeds, and the 9-feed DC PDMs support a
total of eighteen 60-A or 80-A feeds.

In the DC PDM (240 V China) power configuration, the router
contains up to two DC PDMs located at the rear of the chassis in
slots PDMO/InputO and PDM1/Inputl (bottom to top). A minimum
of one PDM is required per system. Two PDMs provide full
redundancy. The DC PDM provides a power interface to nine PSMs.
If feeds that connect to one PDM fail in a redundant configuration,
the other feed will provide full power. You can install a total of two
PDMs into a router. Each DC PDM (240 V China) operates with
nine feeds.



Table 34: MX2010 DC Power Components (Continued)

Component

DC Power Supply Modules (PSMs)

Description

The MX2010 DC PSMs (-48 V and 240 V China) are hot-removable
and hot-insertable. The DC PSMs are a dual redundant feed (INPO
and INP1). To provide feed redundancy, you can connect each DC
PSM to two separate feeds from different sources. When both input
feeds are present, power is drawn from the feed supplying higher
DC voltage. You can set these feeds by using the input mode DIP
switch located on the DC PSM (see "MX2010 DC Power Supply
Module (-48 V) Description" on page 182). There are two PDMs per
power system capable of carrying seven feeds or nine feeds each.
The 240 V China PDM has nine feeds. Each DC PSM is capable of
delivering 2500 W of power if -48 V/80 A is applied to the -48 V
PSM, and 240 V/16 A is applied to the China 240 VDC PSM.

Table 35: MX2010 High-Voltage Universal (HVAC/HVDC) Power Components

Component

HVAC/HVDC power subsystem

Universal HVAC/HVDC Power
Distribution Modules

Description

The MX2010 HVAC/HVDC power system comprises three
components: nine PSMs, two PDMs, and a power midplane (PMP).
The power system distributes power from a pool of 30.6 KW

(27.2 KW non redundant and 3.4 KW reserved for redundancy) if dual
inputs are used. If single inputs are used, the pool is 27 KW (24 KW
non redundant and 3 KW reserved for redundancy). This pool
provides power to 10 line-card slots, four fan trays, two CB-REs and
eight SFBs.

In the universal HYAC/HVDC PDM power configuration, the router
contains up to two HVAC/HVDC PDMs located at the rear of the
chassis in slots PDMO/InputO and PDM1/Inputl (bottom to top). A
minimum of one PDM is required per system. Two PDMs provide full
redundancy. The HVAC/HVDC PDM provides a power interface to
nine PSMs. If feeds that connect to one PDM fail in a redundant
configuration, the other feed provides full power. You can install a
total of two PDMs into a router. Each HVAC/HVDC PDM operates
with nine feeds.



Table 35: MX2010 High-Voltage Universal (HVAC/HVDC) Power Components (Continued)

Component

Universal HVAC/HVDC Power Supply
Modules (PSMs)

Description

The MX2010 universal HYAC/HVDC PSMs are hot-removable and
hot-insertable. The universal PSMs are a dual-redundant feed (INPO
and INP1). To provide feed redundancy, you can connect each PSM to
two separate feeds from different sources. When both input feeds are
present, power is drawn from both feeds equally. You can set these
feeds by using the input mode DIP switch located on the HVAC/
HVDC PSM (see MX2000 High-Voltage Universal (HVAC/HVDC)
Power Supply Module Description). There are two PDMs per system
capable of carrying nine feeds each. Each HYAC/HVDC PSM is
capable of delivering 3400 W if both feeds are present, and 3000 W
if one feed is present.

Table 36: MX2010 AC Power Components

Component

AC power system

Description

The MX2010 supports connection of a single-phase or three-phase
(delta or wye) AC power system. In the three-phase power systems,
the AC power going to the PSMs is split into three individual phases
(wye) or a pair of phases (delta). Each PSM works on a single phase;
therefore, the power system works independent of the type of AC
feed connected. You can connect one or two AC feeds, depending
on the power system configuration (number of PSMs, redundancy,
and so on). Each phase from each of the two feeds is distributed
among one or two PSMs. One feed has each phase going to two
PSMs, and the other feed has each phase going to a single PSM.

The single-phase AC PDM provides an AC input connection from
the single-phase AC power source, and also provides an input
power interface to the PSM through a system power midplane.



Table 36: MX2010 AC Power Components (Continued))

Component Description

AC Power Distribution Modules (PDMs) The MX2010 supports connection of a single-phase or three-phase
(delta or wye) AC PDM. Four AC PDM models are available: three-
phase delta, three-phase wye, seven-feed single-phase, and nine-
feed single-phase.

e Each three-phase AC PDM requires two three-phase feeds to be
connected. Each phase from each of the two feeds is distributed
among one or two PSMs (one feed has each phase going to two
PSMs, and the other feed has each phase going to a single PSM).

e The single-phase AC PDM provides an AC input connection
from the single-phase AC power source, and also provides
an input power interface to the PSM through a system
power midplane. The single-phase AC PDMs accept seven or
nine AC power cords from a single-phase AC source.

e Each AC input is independent and feeds one PSM. Up to
nine PSMs can be connected through the AC PDM.

AC Power Supply Modules (PSMs) The MX2010 AC PSMs are hot-removable and hot-insertable. The
AC PSMs have a dual redundant feed (INPO and INP1). One input
feed is active during operation. These feeds are set by the input
mode DIP switch located on the AC PSM (see "MX2000 AC Power
Supply Module Description" on page 172). Each AC PSM works
with a single phase derived from either three-phase delta 200-
240 VAC (line-to-line) or three-phase wye 200-240 VAC (line-to-
neutral). Each AC PSM is capable of delivering 2500 W of power.

The MX2010 router supports the power systems models and Junos OS releases in Table 37 on page
161.

Table 37: Supported MX2010 Power System Components

Name Model Number Junos OS Release
DC PSM MX2000-PSM-DC 12.3R2 and later

DC PSM (240-V China) MX2K-PSM-DC-240V 18.2R1 and later



Table 37: Supported MX2010 Power System Components (Continued)

Name Model Number Junos OS Release
Universal HYAC/HVDC PSM MX2K-PSM-HV 19.4R1 and later
Nine-feed DC PDM (240-V China) MX2K-PDM-DC-240V 18.2R1 and later
Nine-feed DC PDM MX2000-PDM-DC 12.3R2 and later
Seven-feed DC PDM MX2K-PDM-OP-DC 15.1R1
Nine-feed Universal HVAC/HVDC PDM MX2K-PDM-HV 19.4R1 and later
AC PSM MX2000-PSM-AC 12.3R2 and later
Three-phase delta AC PDM MX2000-PDM-AC-DELTA 12.3R2 and later
Three-phase wye AC PDM MX2000-PDM-AC-WYE 12.3R2 and later
Nine-feed single-phase AC PDM MX2K-PDM-AC-1PH 15.1R1 and later
Seven-feed single-phase AC PDM MX2K-PDM-OP-AC 15.1R1 and later

(@  NOTE: Routers configured with AC, DC, 240 V China, or universal (HVAC/HVDC) PDMs
and PSMs are shipped with blank panels installed.

@ NOTE: To avoid triggering any PSM-related or power-related alarms for the PSMs that
are not used but still plugged into the MX2010 router, make sure that you:

¢ Do not connect external power feeds to the PSM through the PDM.

e Move the DIP switch on the PSMs to the off position.
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e Turn off the PSM by using its ON/OFF switch.

RELATED DOCUMENTATION

MX2000 AC Power Supply Module Description | 172

MX2000 Three-Phase Delta AC Power Distribution Module Description | 164
MX2000 Three-Phase Wye AC Power Distribution Module Description | 166
MX2000 Seven-Feed Single-Phase AC Power Distribution Module Description | 169
MX2000 Nine-Feed Single-Phase AC Power Distribution Module Description | 170
MX2010 DC Power Distribution Module (-48 V) Description | 177

MX2010 DC Power Supply Module (-48 V) Description | 182

MX2000 DC Power Distribution Module (240 V China) Description | 178

MX2000 DC Power Supply Module (240 V China) Description | 184

MX2010 High-Voltage Universal (HVAC/HVDC) Power Distribution Module Description | 188
MX2010 High-Voltage Universal (HVAC/HVDC) Power Supply Module LEDs | 193
MX2010 AC Power Requirements | 238

MX2010 DC Power Requirements | 268

Maintaining the Power Supply Modules on the MX2000 Line of Routers | 812
Troubleshooting the MX2000 Router Power System

MX2010 Power Midplane Description

The MX2010 power system consists of a power midplane (PMP). This midplane is used to connect
power from the PDM feeds (AC, DC, 240 V China, or HYAC/HVDC universal) to the input of the PSMs
(AC, DC, 240 V China, or HYAC/HVDC universal) as well as the output from the PSMs to the FRUs
(MPCs, CB-REs, SFBs, and fan trays). The power midplane plugs into the signal backplane. The PSMs and
PDMs get plugged into the power midplane.

RELATED DOCUMENTATION

MX2010 Router Overview | 31
MX2010 Chassis Description | 35
MX2010 Modular Port Concentrator Description | 122
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MX2000 Switch Fabric Board (SFB) Overview | 103
MX2000 Host Subsystem CB-RE Description | 86
MX2010 Modular Interface Card Description | 137
MX2010 Power System Description | 156
MX2010 Backplane Description | 43

MX2000 Three-Phase Delta AC Power Distribution Module Description

Each three-phase delta AC power distribution module (PDM) weighs approximately 12 Ib (5.44 kg). A
metal wiring compartment contains two AC terminal blocks and ground labeled GND. One AC terminal
block consists of three input terminals that serves six power supply modules (PSMs) and the second
terminal block serves three PSMs. The terminal block on the left is labeled A1, B1, and C1 (bottom to
top). The second terminal block on the right is labeled A2, B2, and C2 (bottom to top). The PDMs are
located at the rear of the chassis in slots PDMOQ/InputO through PDM1/Inputl, (bottom to top). LEDs
provide the status of the PDM. Figure 55 on page 164 shows the three-phase delta AC PDM.

@ NOTE: The three-phase delta AC PDM terminal blocks will be flipped depending on
which slot the PDM gets plugged into.

Figure 55: Three-Phase Delta AC Power Distribution Module
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Figure 56 on page 165 shows the three-phase delta AC PDM connections.
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A CAUTION: The three-phase delta AC PDM must be installed and secured in the chassis
before connecting the power input cables. If the PDM must be removed, both input
power cables must be uninstalled and removed from the PDM before the PDM can be
removed from the chassis. The MX series chassis is not sensitive to phase rotation
sequence—either clockwise or counter-clockwise will operate correctly.

Figure 56: Three-Phase Delta AC Power Distribution Module Connections
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Figure 57 on page 166 shows the three-phase delta AC power cord.



Figure 57: Three-Phase Delta AC Power Cord
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RELATED DOCUMENTATION

MX2020 Power Subsystem Description
MX2020 AC Power Requirements

MX2000 Three-Phase Wye AC Power Distribution Module Description

Each three-phase wye AC PDM weighs approximately 12 Ib (5.44 kg). A metal wiring compartment
contains two AC terminal blocks and ground labeled GND. One AC terminal block consists of three
input terminals that serve six PSMs and the second terminal block serves three PSMs. The terminal
block on the far left is labeled A1, B1, C1, and N1 (bottom to top). The second terminal block is labeled
A2, B2, C2, and N2 (bottom to top). The PDMs are located at the rear of the chassis in slots PDMOQ/
InputO through PDM1/Inputi, (bottom to top). LEDs provide the status of the PDM. Figure 58 on page
167 shows the three-phase wye AC PDM.

@ NOTE: The three-phase wye AC PDM terminal blocks will be flipped depending on
which slot the PDM gets plugged into.

166
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Figure 58: Three-Phase Wye AC Power Distribution Module
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Figure 59 on page 168 shows the three-phase wye AC PDM connections.

A

CAUTION: The three-phase wye AC PDM must be installed and secured in the chassis
before connecting the power input cables. If the PDM must be removed, both input
power cables must be uninstalled and removed from the PDM before the PDM can be
removed from the chassis. The MX Series chassis is not sensitive to phase rotation
sequence—either CW or CCW will operate correctly.
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Figure 59: Three-Phase Wye AC Power Distribution Module Connections
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Figure 60 on page 169 shows the three-phase wye AC power cord.
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Figure 60: Three-Phase Wye AC Power Cord
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RELATED DOCUMENTATION

MX2020 Power Subsystem Description
MX2020 AC Power Requirements

MX2000 Seven-Feed Single-Phase AC Power Distribution Module
Description

Each seven-feed single-phase AC power distribution module (PDM) weighs approximately 8 Ib (3.6 kg).
The front of the PDM has seven type C21 power cord connections for connecting to single-phase AC
power. Figure 61 on page 170 shows the seven-feed single-phase AC PDM.
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Figure 61: Seven-Feed Single-Phase AC Power Distribution Module
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A CAUTION: The single-phase AC PDM must be installed and secured in the chassis
before connecting the input power cables. If the PDM must be removed, all input power
cables must be removed from the PDM before the PDM can be removed from the
chassis.

RELATED DOCUMENTATION

| MX2020 AC Power Requirements

MX2000 Nine-Feed Single-Phase AC Power Distribution Module
Description

The MX2000 nine-feed single-phase AC power distribution module (PDM) provides AC input
connection from a single-phase AC source, and also provides an input power interface to the power
supply module (PSM) through a system power midplane. Up to nine PSMs can be connected to the
single-phase AC PDM. Each AC input is independent and feeds one PSM.

The nine-feed single-phase AC PDM weighs approximately 9 Ib (4.1 kg). The front of the PDM has nine
type C21 power cord connections for connecting to single-phase AC power. Figure 62 on page 171
shows the nine-feed single-phase AC PDM.



Figure 62: Nine-Feed Single-Phase AC Power Distribution Module
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A CAUTION: The single-phase AC PDM must be installed and secured in the chassis
before connecting the input power cables. If the PDM must be removed, all input power
cables must be removed from the PDM before the PDM can be removed from the
chassis.

MX2020 AC Power Requirements
MX2020 Power Subsystem Description

MX2000 Three-Phase Delta and Wye AC Power Distribution Module
LEDs

Figure 63 on page 172 shows the LEDs on the three-phase delta AC PDM faceplate. The three-phase
wye AC PDM has the same LEDs. The LEDs in Table 38 on page 172 indicate the status of the AC PDM.
In addition, a PDM failure triggers the red alarm LED on the craft interface.



Figure 63: Three-Phase Delta AC PDM LEDs

Table 38: Three-Phase Delta AC PDM LEDs

Label Color State
<« Green On

— Off
- Green On

- Off

Description

The left AC terminal block is receiving voltage.

The left AC terminal block is not receiving voltage.

The right AC terminal block is receiving voltage.

The right AC terminal block is not receiving voltage.

MX2000 AC Power Supply Module Description

There are a total of nine AC power supply modules (PSMs) located at the rear of the chassis in slots
PSMO through PSMS8 (left to right). The AC PSMs in slots PSMO through PSM8 provide power to:

e fantrays (0, 1, 2, and 3; 0 and 1 for MX2008)

e MPCs in slot O through 9
e CB-REsinslotOand 1

e SFBsin slot O through 7

gO0O7063



The MX2000 line of routers supports a three-phase delta AC power system, three-phase wye AC power
system, or a single-phase AC power system.

A CAUTION: Do not mix AC and DC PSMs or different PDM types within a single system.
The MX2000 line of routers configured for three-phase wye AC input power must use
only three-phase wye AC PDMs and three-phase AC PSMs. The systems configured for
three-phase delta AC input power must use only three-phase delta AC PDMs and AC
PSMs. The systems configured for single-phase AC input power must use only single
phase AC PDMS and AC PSMs.

In a three-phase AC power system, the AC power going to the PSMs is split into a pair of phases. Each
PSM works on a single phase. This means the power system works independent of the kind of AC feed
connected. You can connect one or two feeds, depending on the power system configuration, number of
PSMs, redundancy, and so on. Each phase from each of the two feeds is distributed among one or two
PSMs. One feed has each phase going to two PSMs and the other feed has each phase going to a single
PSM.

The single-phase AC power distribution module (PDM) provides an AC input power interface to the
PSM through the system power midplane. Up to nine PSMs can be connected to a single-phase AC
PDM. Each single-phase AC PDM accepts seven or nine AC power cords from a single-phase AC source.
Each AC input is independent and feeds one PSM.

The AC PSMs are hot-removable and hot-insertable.

Up to nine PSMs may be connected in parallel per power subsystem to increase available power for
MPCs, as needed and to provide redundancy. Figure 64 on page 174 shows the AC PSM.



Figure 64: AC Power Supply Module
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The AC power system provides dual redundant feeds (INPO and INP1). Each PSM takes in two AC feeds
and uses one of the two. One input feed is active during operation. Each feed is a single-phase AC
system 200-240 VAC derived from a three-phase delta or wye AC input system. These feeds are set by
the input mode DIP switch located on the AC PSM. Move the input mode DIP switch to the on or off
position to determine the power supply feeds (see Table 39 on page 174 and Figure 65 on page 175).

Table 39: DIP Switch Positions on the AC PSM

Left Switch Position

Off

Off

Right Switch Position

Off

Off

Input Source

None

Input O (INPO)

Input 1 (INP1)

Both Input O and Input 1

174



Figure 65: Selecting the Input Feed on the AC Power Supply Module
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A PSM failure triggers the alarm LED on the craft interface. For information about connecting to AC
power sources, see "MX2000 AC Power System Electrical Specifications" on page 253.

‘ MX2020 AC Power Supply Module LEDs

MX2010 AC Power Supply Module LEDs

Each AC PSM faceplate contains four LEDs. These LEDs are described in Table 40 on page 175. There
are a total of nine bicolor LEDs located in the craft interface, and are labeled O through 8 for the nine
PSMs. Both feeds are alive during operation, but only one feed provides current. In addition, a PSM
failure triggers the red alarm LED on the craft interface.

Table 40: MX2010 AC Power Supply Module LEDs

Label Color State Description

PWR OK Green On Power is functioning normally with no alarms.



Table 40: MX2010 AC Power Supply Module LEDs (Continued)

Label Color State Description
Yellow On PSM controller is functioning normally.
— Off PSM is not functioning normally or the AC input voltage is out of range.
FAULT Red On PSM is not functioning normally or the AC input voltage is out of range.
— Off PSM is functioning normally.
INPO Green On AC input is within the required voltage range and the DIP switch is set
to on.
Yellow On AC input is out of the required voltage range.
— Off AC input to the PSM is not present.
INP1 Green On AC input is within the required voltage range and the DIP switch is set
to on.
Yellow On AC input is out of the required voltage range.
— Off AC input to the PSM is not present.

MX2010 Component LEDs on the Craft Interface | 65
MX2010 Power System Description | 156

MX2000 AC Power Supply Module Description | 172
MX2000 AC Power System Electrical Specifications | 253
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I MX2010 DC Power Distribution Module (-48 V) Description

In the DC power configuration, the router contains up to two DC power distribution modules (PDMs)
located at the rear of the chassis in slots PDMO/InputO and PDM1/Input1 (bottom to top). A minimum
of one PDM is required per system (two PDMs per MX2010 chassis) for nonredundant power. The DC
PDM provides a power interface to nine power supply modules (PSMs).

Two PDMs provide full redundancy. In a redundant configuration, a total of fourteen 60-A or 80-A input
feeds (7-feed DC PDMs), and a total of eighteen 60-A or 80-A input feeds (9-feed DC PDMs) are
supported.

@ NOTE: The power backplane for a subsystem distributes regulated 52 VDC to all boards
supplied by that subsystem.

Each DC PDM has seven or nine DC inputs (-48 VDC and return terminals for each input). You can
select 60-A or 80-A input feed capacity on the DC PDM by setting the DIP switch on the PDM to the
rated amperage of the DC power input feeds.

@ NOTE: The selected input capacity applies to all inputs of this PDM. Selecting 60 A
reduces the available power output capacity of the PSMs supplied by this PDM.

Figure 66 on page 177 shows the MX2010 DC PDM.

Figure 66: MX2010 DC PDM
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@ NOTE: The type of feed that you use on the DC PDM (60-A or 80-A) depends on the
distribution scheme and distribution equipment. With a 60-A feed, the maximum power
supply output power is limited to 2100 W while the maximum power supply input
power is limited to 2400 W. With an 80-A feed, the maximum power supply output is
limited to 2500 W while the maximum power supply input power is limited to 2800 W.
The system power management software calculates the available and used power based
on DIP switch positions in the PDM.

MX2010 DC Power Distribution Module (-48 V) LEDs | 179

MX2010 Router Grounding Specifications

Calculating DC Power Requirements for MX2010 Routers | 285

DC Power (-48 V) Circuit Breaker Requirements for the MX2010 Router | 289
DC Power Cable Specifications for the MX2010 Router | 290

Site Electrical Wiring Guidelines for MX Series Routers

MX2000 DC Power Distribution Module (240 V China) Description

In the DC power configuration, the router contains up to two DC power distribution modules (PDMs)
located at the rear of the chassis in slots PDMO/InputO and PDM1/Input1 (bottom to top). A minimum
of one PDM is required per system (two PDMs per chassis) for nonredundant power. The DC PDM
provides a power interface to nine power supply modules (PSMs).

Two PDMs provide full redundancy for the router. In a redundant configuration, a total of a total of
eighteen (9-feed DC PDMs) are supported.

@ NOTE: The power backplane for a subsystem distributes regulated 52 VDC to all boards
supplied by that subsystem.

Each DC PDM (240 V China) has nine DC inputs, (see Figure 67 on page 179).


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/specifications/chassis-mx2010-grounding.html
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Figure 67: MX2000 DC PDM (240 V China)

RELATED DOCUMENTATION

MX2000 DC Power Distribution Module (240 V' China) LEDs

MX2000 Router Grounding Specifications | 218

DC Power (240 V China) Circuit Breaker Requirements for the MX2000 Router | 290
MX2000 Router DC (240 V China) Power Subsystem Electrical Specifications
Calculating DC Power Requirements for MX2010 Routers | 285

DC Power (-48 V) Circuit Breaker Requirements for the MX2010 Router | 289

DC Power Cable Specifications for the MX2010 Router | 290

Site Electrical Wiring Guidelines for MX Series Routers

I MX2010 DC Power Distribution Module (-48 V) LEDs

Each DC PDM faceplate contains one bicolor LED for each of the nine -48 V input power feeds,
indicating the correct or incorrect polarity connection of each feed. See Table 41 on page 180. See
Figure 68 on page 180.
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Figure 68: DC Power Distribution Module LEDs
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Table 41: DC Power Distribution Module LEDs

Label Color State Description

- Green On RTN and -48V input feeds are connected. PDM is functioning normally.

48V=80A

- Off RTN input feed is not connected or present.

-48V input feed is not connected or present.

RTN and -48V input feeds are not connected.

Red On RTN or -48V input feeds may be reversed, feed live.

RELATED DOCUMENTATION

MX2010 Component LEDs on the Craft Interface | 65

MX2010 Power System Description | 156

MX2010 DC Power Distribution Module (-48 V) Description | 177
MX2010 DC Power (-48 V) System Electrical Specifications | 281
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I MX2000 DC Power Distribution Module (240 V China) LEDs

Each DC PDM (240 V China) faceplate contains one LED for each of the nine input power feeds,
indicating the correct or incorrect polarity connection of each feed. See Figure 69 on page 181 and
Table 42 on page 181 DC PDM (240 V China) LEDs.

Figure 69: DC Power Distribution Module (240 V China) LEDs
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Table 42: DC Power Distribution Module (240 V China) LEDs

Color State Description
Green On Positive and negative input feeds are connected. PDM is functioning normally.
- Off Positive input feed is not connected or present.

Negative input feed is not connected or present.

RELATED DOCUMENTATION

MX2000 Router DC (240 V China) Power Subsystem Electrical Specifications
MX2010 Component LEDs on the Craft Interface | 65

MX2010 Power System Description | 156

MX2010 DC Power (-48 V) System Electrical Specifications | 281




MX2010 DC Power Supply Module (-48 V) Description

The MX2010 supports a DC power system. The DC power system operates with feeds of 60 A or 80 A
current limited. A total of nine feeds are required to fully power the MX2010. Another nine feeds are
required to provide feed redundancy (a total of 18 60-A or 80-A feeds). In the DC power configuration,
the router contains up to nine DC PSMs located at the rear of the chassis in slots PSMO through PSM8,
(left to right). The DC PSMs in slots PSMO through PSM8 provide power to the all router components
including MPCs in slot O through 9, CB-REs in slot 0 and 1, SFBs in slot O through 7, and fan trays O, 1, 2,
and 3.

@ NOTE: The MX2010 systems configured for DC input power must use only DC PDMs
and DC PSMs. You cannot mix AC and DC PSMs or PDMs within a single system.

Up to nine PSMs may be connected in parallel to increase available system power across MPCs as
needed and provide redundancy. Figure 70 on page 182 shows the DC PSM.

Figure 70: DC (-48 V) Power Supply Module
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The DC power system is feed redundant. Each DC PSM can be connected to two separate feeds from
different sources that are used to provide feed redundancy. If two feeds are connected, PSM input
power is drawn from the feed with the higher voltage present. There are two PDMs per power system
capable of carrying nine feeds each. Connect feeds from one source to one PDM and feeds from the
other source to the second PDM of the power system. The primary input of the PSM is a dual redundant



feed, INPO and INP1. Both feeds are active during operation, but both feeds might or might not be
providing current. Move the input mode DIP switch to the on or off position to determine the power
supply feeds (see Table 43 on page 183 and Figure 71 on page 183). In addition, a PSM failure triggers
the alarm LED on the craft interface. Each PDM has an LED per feed indicating whether the feed is
active or not, or whether the feed is connected properly, see "MX2010 DC Power (-48 V) System
Electrical Specifications" on page 281.

Table 43: DIP Switch Positions on the DC (-48 V) PSM

Left Switch Position Right Switch Position Input Source

Off Off None

On Off Input O (INPO)

Off On Input 1 (INP1)

On On Both Input O and Input 1

Figure 71: Selecting Input Feed on the DC (-48 V) Power Supply Module
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MX2010 DC Power Supply Module LEDs | 187

MX2010 Router Grounding Specifications

DC Power (-48 V) Circuit Breaker Requirements for the MX2010 Router | 289
MX2010 DC Power Distribution Description (-48 V) | 277

DC Power Cable Specifications for the MX2010 Router | 290

Site Electrical Wiring Guidelines for MX Series Routers

Installing the MX2010 Air Filter | 458

Removing the MX2010 Air Filter | 558

MX2000 DC Power Supply Module (240 V China) Description

The MX2010 supports a DC power system. The 240 V China DC power system operates with nine
feeds. A total of nine feeds are required to fully power the MX2010. Another nine feeds are required to
provide feed redundancy (a total of 18 feeds In the DC power configuration, the router contains up to
nine DC PSMs located at the rear of the chassis in slots PSMO through PSMS8, (left to right). The DC
PSMs in slots PSMO through PSM8 provide power to the all router components including MPCs in slot O
through 9, CB-REs in slot 0 and 1, SFBs in slot O through 7, and fan trays O, 1, 2, and 3.

@ NOTE: The MX2020 systems configured for DC (240 V China) input power must use
only DC (240 V China) PDMs and DC PSMs. AC and DC PSMs or PDMs must not be
mixed within a single system.

Up to nine PSMs may be connected in parallel to increase available system power across MPCs as
needed and provide redundancy. Figure 72 on page 185) shows the DC PSM.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/specifications/chassis-mx2010-grounding.html

Figure 72: DC Power Supply Module (240 V China)
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The DC power system is feed redundant. Each DC PSM can be connected to two separate feeds from
different sources that are used to provide feed redundancy. If two feeds are connected, PSM input
power will be drawn from the feed with the higher voltage present. There are two PDMs per power
subsystem capable of carrying nine feeds each. Connect feeds from one source to one PDM and feeds
from the other source to the second PDM of the power subsystem. The primary input of the PSM is a
dual redundant feed, INPO and INP1. Both feeds are active during operation, but both feeds may or may
not be providing current. Move the input mode DIP switch to the on or off position to determine the
power supply feeds (see Table 44 on page 185 and Figure 73 on page 186). In addition, a PSM failure
triggers the alarm LED on the craft interface. Each PDM has an LED per feed indicating whether the
feed is active or not, or whether the feed is connected properly, see MX2000 Router DC (-48 V) Power
Subsystem Electrical Specifications.
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Table 44: DIP Switch Positions on the DC (240 V China) PSM

Left Switch Position Right Switch Position Input Source
Off Off None
On Off Input O (INPO)

Off On Input 1 (INP1)
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Table 44: DIP Switch Positions on the DC (240 V China) PSM (Continued)

Left Switch Position Right Switch Position Input Source

On On Both Input 0 and Input 1

Figure 73: Selecting Input Feed on the DC Power Supply Module (240 V China)
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MX2010 DC Power Supply Module LEDs

Each DC PSM (-48 V and 240 China) faceplate contains four LEDs. These LEDs are described in Table 45
on page 187. Nine bicolor LEDs, labeled O through 8 for the nine PSMs, are located in the center of the

craft interface.

The primary input of the PSM is a dual redundant feed, INPO and INP1. Both feeds are active during
operation, but both feeds might or might not be providing current. In addition, a PSM failure triggers the

alarm LED on the craft interface.

Table 45: MX2010 DC Power Supply Module LEDs

Label Color

PWR OK Green

Yellow
FAULT Red
INPO Green

Yellow
INP1 Green

Yellow

State

Off

Off

Off

Description

PSM is functioning normally with no alarms.

PSM controller is functioning normally.

PSM is not functioning normally or the PSM controller is off.

PSM is not functioning normally or the DC input voltage of one or more
feeds is out of range.

PSM is functioning normally or both the DIP switches are set to off.

DC input is within required voltage range and the DIP switch is set to
on.

DC input is detected but voltage is out of range.

DC input to the PSM is not present.

DC input is within required voltage range and the DIP switch is set to
on.

DC input is detected but voltage is out of range.



Table 45: MX2010 DC Power Supply Module LEDs (Continued)

Label Color State Description

- Off DC input to the PSM is not present.

MX2010 Component LEDs on the Craft Interface | 65
MX2010 Power System Description | 156
MX2010 DC Power Supply Module (-48 V) Description | 182

MX2010 DC Power (-48 V) System Electrical Specifications | 281

MX2010 High-Voltage Universal (HVAC/HVDC) Power Distribution
Module Description

@ NOTE: The MX2008, MX2010, and MX2020 routers support the same power modules
AC, DC, 240 V China, and universal PSMs and PDMs.

In the high-voltage second-generation universal (HVAC/HVDC) power configuration, the MX2000
router contains two high-voltage universal (MX2K-PDM-HV) PDMs located at the rear of the chassis in
slots PDMO/InputO and PDM1/Input1 (bottom to top). A minimum of one PDM is required per system
(two PDMs per chassis) for nonredundant power. The universal (HVAC/HVDC) PDMs provide power
interface to nine power supply modules (PSMs).

Two PDMs provide full redundancy for the router. In a redundant configuration, a total of a total of
eighteen (9-feed PDMs) are supported.

@ NOTE: The power backplane for a subsystem distributes regulated 52 VDC to all boards
supplied by that subsystem.

Each high-voltage universal (HVAC/HVDC) PDM has nine (HVAC/HVDC) inputs, (see Figure 74 on page
189).
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Figure 74: MX2000 High-Voltage Universal (HVYAC/HVDC) PDM
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Site Electrical Wiring Guidelines for MX Series Routers

MX2010 High-Voltage Universal (HVAC/HVDC) Power Distribution
Module LEDs

Each universal PDM faceplate contains one LED for each of the nine input power feeds, indicating the
correct or incorrect polarity connection of each feed. See Table 46 on page 190 and Figure 75 on page
190 high-voltage universal (HVAC/HVDC) PDM LEDs.



Figure 75: High-Voltage Universal (HVAC/HVDC) Power Distribution Module LEDs
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Table 46: High-Voltage Universal (HVAC/HVDC) Power Distribution Module LEDs

Color State Description
Green On Positive and negative input feeds are connected. PDM is functioning normally.
- Off Positive input feed is not connected or present.

Negative input feed is not connected or present.

MX2020 Component LEDs on the Craft Interface
MX2020 Power Subsystem Description
MX2000 High-Voltage Universal (HVAC/HVDC) Power Distribution Module Description

MX2010 High-Voltage Universal (HVAC/HVDC) Power Supply Module
Description

@ NOTE: The MX2008, MX2010, and MX2020 routers support the same power modules
AC, DC, 240 V China, and universal PSMs and PDMs.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/general/craft-interface-mx2020-leds.html

The MX2010 supports a universal HYAC/HVDC power system. The HVAC/HVDC power system
operates with nine feeds. A total of nine feeds are required to fully power the MX2010. Another nine
feeds are required to provide feed redundancy (a total of 18 feeds In the HVAC/HVDC power
configuration, the router contains up to nine HVYAC/HVDC PSMs located at the rear of the chassis in
slots PSMO through PSMB8, (left to right). The HVAC/HVDC PSMs in slots PSMO through PSM8 provide
power to the all router components including MPCs in slot O through 9, CB-REs in slot 0 and 1, SFBs in
slot O through 7, and fan trays 0, 1, 2, and 3.

@ NOTE: The MX2010 systems configured for universal (HVAC/HVDC) input power must
use only universal PDMs and PSMs. AC, DC, 240 V China, and universal PSMs or PDMs
must not be mixed within a single system.

Up to nine PSMs may be connected in parallel to increase available system power across MPCs as
needed and provide redundancy. Figure 76 on page 191 shows the universal PSM.

Figure 76: High-Voltage Universal (HVAC/HVDC) Power Supply Module
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The HVAC/HVDC power system is feed redundant. Each universal PSM can be connected to two
separate feeds from different sources that are used to provide feed redundancy. The PSM has two
independent power trains connected in parallel at the output while each input is connected to its own
feed. Power always is drawn from both feeds. There are two PDMs per power system capable of
carrying nine feeds each. The bottom PDM in each power cage provides power to INPO of all PSMs
installed in the cage, while top PDM in each power cage provides power to INP1 of all PSMs installed in
the cage. Feed connection to the PDMs should be done according to standard TIA-942
“Telecommunications Infrastructure Standard for Data” depending on tiering level. The primary input of
the PSM is a dual-redundant feed, INPO and INP1. Both feeds are active during operation, and always
carry current. Two dual-position DIP switches accessible from front panel indicate whether respective
input INPO or INP1 is expected to be connected or not. Set the input mode DIP switch to the on or off
position to determine the power supply feeds (see Table 47 on page 192 and Figure 77 on page 192). In
addition, a PSM failure triggers the alarm LED on the craft interface. Each PDM has an LED per feed



indicating whether the feed is active or not, or whether the feed is connected properly. See "MX2010
High-Voltage Universal (HVAC/HVDC) Power Supply Module Description" on page 190.

Table 47: DIP Switch Positions on the Universal (HVAC/HVDC) PSM

Switch Location Left Switch Location Middle Input Source

(Input 0) (Input 1)

Off Off None are expected to be connected.

On Off Only input (0) is expected to be connected.

Off On Only input( 1) is expected to be connected.

On On Both input O and input 1 are expected to be connected.

Figure 77: Selecting the Input Feed on the Universal (HVAC/HVDC) Power Supply Module
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The universal HVAC/HVDC PSM has one more (third) DIP input switch accessible from the front panel,
see Figure 77 on page 192. This switch indicates the PSM in the system is using the universal (MX2K-
PDM-HV) PDM that has 30 A rated power cord. This should be in the ON position.
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Table 48:

Switch Location Right (Input 2) = Meaning
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On. See Figure 77 on page 192. | PSM is using the universal HVAC/HVDC PDM that has 30 A-rated power cord.

NOTE: The switch must be in the On position for proper operation.
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MX2010 High-Voltage Universal (HVAC/HVDC) Power Supply Module
LEDs

Each high-voltage second-generation universal (HVAC/HVDC) PSM faceplate contains four LEDs. These
LEDs are shown in Figure 78 on page 194 and Table 49 on page 194. Nine bicolor LEDs, labeled O
through 8 for the nine PSMs, are located in the center of the craft interface.

The primary input of the PSM is a dual redundant feed, INPO and INP1. Both feeds are active during
operation, and both feeds share load current when present. In addition, a PSM failure triggers the alarm
LED on the craft interface.



Figure 78: MX2010 High-Voltage Universal (HVAC/HVDC) Power Supply Module LEDs
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Table 49: MX2010 High-Voltage Universal (HVAC/HVDC) Power Supply Module LEDs

INPO
(V) AC
or DC
within
range

Yes

Yes

Yes

Yes

Yes

INP1 Dip
(V) AC 0
or DC
within
range

Yes 1
0 1
Yes 0
Yes 1
Yes 1
Yes 1
Yes 0

Dip
1

PSM
Switch

Off

Off

Off

On

Off

INPO
LED

Green

Green

Off

Off

Green

Green

Green

INP1
LED

Off

Off

Green

Green

Green

Green

Green

PWR OK
LED

Blinking
amber

Green

Blinking
amber

Green

Blinking
amber

Green

Blinking
amber

FAULT
LED

Off

Off

Off

Off

Off

Off

Off

PWR
OK

Off

Off

Off

On

Off

52V
out

Off

Off

Off

On

Off

5V
out

Off

Off

Off

On

Off



Table 49: MX2010 High-Voltage Universal (HVAC/HVDC) Power Supply Module LEDs (Continued))

INPO INP1 Dip Dip PSM INPO INP1
(VJAC (VAC O 1 Switch LED LED
or DC or DC
within within

range range
Yes Yes 0 0 On Green Green
Yes 0 0 1 Off Green Off
Yes 0 0 1 On Green Off
0 Yes 1 0 Off Off Green
0 Yes 1 0 On Off Green

MX2020 Component LEDs on the Craft Interface
MX2020 Power Subsystem Description

PWR OK
LED

Green

Blinking
amber

Green

Blinking
amber

Green

FAULT
LED

Off

Red

Red

Red

Red

PWR
OK

Off

On

Off

MX2000 High-Voltage Universal (HVAC/HVDC) Power Supply Module Description
MX2000 Router High-Voltage Universal (HVAC/HVDC) Power Subsystem Electrical Specifications

52V

out

On

5V
out

Off

On

Off
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CHAPTER 10

Planning and Preparing the Site

IN THIS CHAPTER

Overview of Preparing the Site for the MX2010 Router | 197

MX2010 Cabinet Airflow Requirements | 200

MX2010 Cabinet Size and Clearance Requirements | 202

MX2010 Chassis Moving Guidelines | 202

MX2010 Physical Specifications | 203

MX2010 Rack Requirements | 209

MX2010 Router Transport Kit Moving Requirements and Guidelines | 213
MX2010 Router Environmental Specifications | 217

MX2000 Router Grounding Specifications | 218

MX2010 Site Preparation Checklist | 220

Clearance Requirements for Airflow and Hardware Maintenance for the MX2010 Router | 223

Overview of Preparing the Site for the MX2010 Router

To prepare a site for router installation:

1.

Verify that environmental factors such as temperature and humidity do not exceed router
tolerances. See:

e "MX2010 Router Environmental Specifications" on page 217

Verify that the site and installation plan meets all safety guidelines and requirements. See:
e General Safety Guidelines for Juniper Networks Devices

Locate sites for connection of system grounding. See:

e MX2010 Router Grounding Specifications.

Calculate the power consumption and requirements.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/specifications/chassis-mx2010-grounding.html

Measure distance between external power sources and the router installation site. See:

AC power:

MX2000 Three-Phase AC Power Electrical Safety Guidelines
"MX2000 AC Power System Electrical Specifications" on page 253

"MX2000 Three-Phase Delta AC Power Distribution Module Electrical Specifications" on page
257

"MX2000 Three-Phase Wye AC Power Distribution Module Electrical Specifications" on page
258

"MX2000 Single-Phase AC Power Distribution Module Electrical Specifications" on page 259
"MX2010 AC Power Requirements" on page 238

"MX2000 AC Power Cord Specifications" on page 249

DC Power:

MX2010 DC Power Electrical Safety Guidelines

"MX2010 DC Power (-48 V) System Electrical Specifications" on page 281

"MX2010 DC Power Supply Module (-48 V) Description" on page 182

"MX2000 DC Power Supply Module (240 V China) Description" on page 184

"MX2010 DC Power Requirements" on page 268

"DC Power Cable Specifications for the MX2010 Router" on page 290

"MX2010 DC Power Distribution Description (-48 V)" on page 277

"MX2000 DC Power Distribution Module (240 V China) Description" on page 178
HVAC/HVDC Power:

e "MX2010 High-Voltage Universal (HVAC/HVDC) Power Requirements" on page 292
e  MX2000 High-Voltage Universal PDM (MX2K-PDM-HV) Power Cord Specifications

o "MX2010 High-Voltage Universal (HVAC/HVDC) Power Distribution Module Description" on
page 188

e  MX2000 Router High-Voltage Universal (HVAC/HVDC) Power Subsystem Electrical
Specifications

198


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/safety/mx2010-dc-power-electrical-safety-guidelines.html

199

"MX2010 High-Voltage Universal (HVAC/HVDC) Power Supply Module Description" on page
190

5. Plan rack location, including required space clearances. See:

e "Clearance Requirements for Airflow and Hardware Maintenance for the MX2010 Router" on
page 223

e "MX2010 Physical Specifications" on page 203
6. Verify that the plan for power installation meets all electrical safety guidelines. See:
General Electrical Safety Guidelines and Electrical Codes for Juniper Networks Devices
7. Verify that your rack meets the minimum requirements for the installation of the router. See:
e "MX2010 Rack Requirements" on page 209
e "MX2010 Chassis Description" on page 35
8. Plan to secure the rack to the floor and building structure.
e See: "MX2010 Rack Requirements" on page 209
9. Acquire cables and connections. See:
e Determine the number of cables and type of cable needed based on your planned configuration.
o MX Series Interface Module Reference

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

e Review the maximum distance allowed for each cable. Choose the length of cable based on the
distance between the hardware components being connected. See:

e (Calculating Power Budget and Power Margin for Fiber-Optic Cables
e Fiber-Optic Cable Signal Loss, Attenuation, and Dispersion
10. Plan the cable routing and management. See:
e "MX2010 Cable Manager Description" on page 71

e "Maintaining Cables That Connect to MX2010 MPCs or MICs" on page 746

RELATED DOCUMENTATION

MX2010 Router Overview | 31


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html
https://pathfinder.juniper.net/hct/category/#catKey=100001&modelType=10+Gigabit+Ethernet&pf=MX+Series

MX2010 Cabinet Airflow Requirements

Before you install the router in a cabinet, you must ensure that ventilation through the cabinet is
sufficient to prevent overheating. Consider the following requirements to when planning for chassis

cooling:

Ensure that the cool air supply you provide through the cabinet can adequately dissipate the thermal
output of the router.

Ensure that the cabinet allows the chassis hot exhaust air to exit from the cabinet without
recirculating into the router. An open cabinet (without a top or doors) that employs hot air exhaust
extraction from the top allows 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. For an illustration of
chassis airflow, see Figure 79 on page 201.

Install the router as close as possible to the front of the cabinet so that the cable manager just clears
the inside of the front door. This maximizes the clearance in the rear of the cabinet for critical airflow.

Route and dress all cables to minimize the blockage of airflow to and from the chassis.
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Figure 79: Airflow Through Chassis
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MX2010 Cabinet Size and Clearance Requirements

The minimum size cabinet that can accommodate the router is 23.62 in. (60 cm) wide, and 39.37 in.
(100 cm) deep. A cabinet larger than the minimum requirement provides better airflow and reduces the
chance of overheating. To accommodate a single router, the cabinet must be at least 34 U high with a
clearance of 36.20 in. (91.95 cm) to accommodate a standard cable manager. It must be at least

40.15 in. (102 cm) to accommodate an extended cable manager.

The minimum front and rear clearance requirements depends on the mounting configuration you
choose. The minimum total clearance inside the cabinet is 36.20 in. (91.95 cm) between the inside of the
front door and the inside of the rear door.

@ NOTE: If you are installing the MX2010 router into a network cabinet, make sure that no
hardware, device, rack, or cabinet component obstructs the 34-U rack space from access
during installation.

Clearance Requirements for Airflow and Hardware Maintenance for the MX2010 Router | 223
MX2010 Cabinet Airflow Requirements | 200

MX2010 Rack-Mounting Hardware | 79

MX2010 Rack Requirements | 209

MX2010 Chassis Moving Guidelines

The fully configured chassis with the cable managers weighs up to 985 Ib (446.79 kg), or 324 Ib
(146.96 kg) with components removed. Observe the following guidelines for moving the router:

e Before moving the router, read the "Overview of Preparing the Site for the MX2010 Router" on page
197 to verify that the intended site meets the specified power, environmental, and clearance
requirements.

e Do not attempt to move a fully-configured router by yourself. Use a pallet jack with the attachment
and a four-person team to maneuver the router into a rack.

e Before moving the router, disconnect all external cables.

To move routing devices and components, use the following guidelines:



e 1 person to lift or move up to 39.7 Ib (18.0 kg)
e 2 people to lift or move up to 70.5 Ib (32.0 kg)
e 3 people to lift or move up to 220 Ib (99.8 kg)
e 4 people to lift or move over 300 Ib (136.0 kg)

As when moving any heavy object, lift most of the weight with your legs rather than your back. Keep
your knees bent and your back relatively straight and avoid twisting your body as you lift. Balance
the load evenly and be sure that your footing is solid.

General Safety Guidelines for Juniper Networks Devices

General Safety Warnings for Juniper Networks Devices

MX2010 Physical Specifications

Table 50 on page 203 and Table 51 on page 204 summarize the physical specifications for the router
chassis and the components.

Table 50: MX2010 Shipping Weight Specifications

Item Shipping Weight
Shipping crate and pallet 3581b (162.4 kg)
Unpopulated MX2010 324 1b (146.96 kg)

Unpopulated MX2010 with shipping crate and pallet 682 |b (309.35 kg)

Fully populated MX2010 985 |b (446.79 kg)

Fully populated MX2010 with shipping crate and pallet = 1343 Ib (609.175 kg)



Table 51: Physical Specifications

Description

Chassis
dimensions

Craft interface
(with brackets)

ADC

Weight

Chassis with
components
removed: 324 Ib
(146.96 kg)

Chassis with
maximum

configuration:
985 Ib (446.79 kg)

1.51b (0.68 kg)

151b (6.80 kg)

Fully populated
with 10 total: 150 |b
(68.0 kg)

Width

19 in. (48.26 cm)
(including the
mounting flanges
or center-
mounting brackets)

19 in. (48.26 cm)

(including the
mounting flanges
or center-
mounting brackets)

19.5in. (49.53 cm)

1.7 in. (4.31 cm)

Depth

With standard cable
manager:

35.72in (90.7 cm)
with AC power

36.4 in(92.5cm)

with DC power cable

manager

With extended cable
manager:

37.46in(95.1 cm)
with AC power

38.14in (96.9 cm)
with DC extended

power cable manager

With standard cable
manager:

36.20in. (91.95 cm)

With extended cable
manager:

40.15 in. (102 cm)

4.75in. (12.065 cm)

23.6in.(59.94 cm)

With ejector handle:
26.14 in. (66.39 cm)

Height

59.50in.(151.13 ¢
m)

59.50in.(151.13 ¢
m)

4.0in.(10.16 cm)

17.71in.
(44.98 cm)



Table 51: Physical Specifications (Continued))

Description

MPC

Blank MPC panel

MIC

AC PSM

AC PDM

DC PSM (-48 V)

DC PSM (240 V
China)

Weight

MPC without MICs:
23.81b(10.79 kg)

MPC with MICs:
251b(11.34 kg)

Fully populated
with 10 total: 250 Ib
(113.39 kg)

5.4 b (2.45 kg)

1.2 1b (0.54 kg)

7.01b (3.17 kg)

Fully populated
with 9 total: 63 Ib
(28.57 kg)

12 1b (5.44 kg)

Fully populated
with 2 total: 24 |b
(10.88 kg)

7.01b(3.17 kg)

Fully populated
with 9 total: 63 Ib
(28.57 kg)

8.2 1b (3.71 kg)

Fully populated
with 9 total: 73.8 Ib
(33.39 kg)

Width

1.25in.(3.17 cm)

1.25in.(3.17 cm)

1.25in.(3.17 cm)

1.65in.(4.19 cm)

17.1in. (43.43 cm)

1.65in.(4.19 cm)

1.65in.(4.19 cm)

Depth

21.25in (53.97 cm)

22.8in(57.91 cm)

6.25in (15.9 cm)

7.224 in. (18.34 cm)

4.76in. (12.09 cm)

7.224 in. (18.34 cm)

7.224 in. (18.34 cm)

Height

15.5in (39.37 cm)

15.5in (39.37 cm)

6.8in(17.3 cm)

15.10in.
(38.35 cm)

7.361 in.
(18.69 cm)

15.10in.
(38.35 cm)

15.10in.
(38.35 cm)



Table 51: Physical Specifications (Continued))

Description

DC PDM (-48 V)

DC PDM (240 V
China)

Universal
(HVAC/HVDC)
PSM

Universal

(HVAC/HVDC)

PDM

Air filter (lower)

PSM air filter

SFB

Weight

8.0 1b (3.62 kg)

Fully populated
with 2 total: 16 |b
(7.25 kg)

9.21b(4.17 kg)

Fully populated
with 2 total: 18.4 Ib
(8.34 kg)

8 b (3.63 kg)

Fully populated
with 9 total: 71.1 Ib
(32.4 kg)

8.8 1b (3.98 kg)

Fully populated
with 2 total: 18.4 Ib
(8.34 kg)

11b(0.45kg)

0.51b (0.23 kg)

12 1b (5.44 kg)

Fully populated

with 8 total: 96 Ib
(43.55 kg)

Width

16.8 in. (42.67 cm)

16.7 in. (42.4 cm)

1.65in.(4.19 cm)

16.7 in. (42.4 cm)

16.7 in. (42.4 cm)

16.0in. (40.64 cm)

1.7 in.(4.31 cm)

Depth

5.2in.(13.20 cm)

5.2in.(13.20 cm)

7.224 in. (18.34 cm)

5.2in.(13.20 cm)

19.7 in. (50 cm)

5.75in. (14.60 cm)

e 23.6in.(59.94 cm)

o With ejector handle:

26.14 in. (66.39 cm)

Height

4.2 in.(10.66 cm)

5.12in.(13.00 cm)

15.10in.
(38.35 cm)

5.12in.(13.00 cm)

0.43in. (1.1 cm)

0.3in.(0.76 cm)

16.23 in.
(41.21 cm)



Table 51: Physical Specifications (Continued))

Description

SFB2

Control Board
and Routing
Engine (CB-RE)
RE-
MX2000-1800X
4-S

Control Board
and Routing
Engine (CB-RE)
REMX2K-
X8-64G

Fan tray

Standard cable
manager (top)

Standard cable
manager
(bottom)

Middle card-cage
cable manager
with air filter

Weight

16 1b (7.2 kg)

Fully populated
with 8 total: 128 Ib
(58 kg)

151b (6.8 kg)

Fully populated
with 2 total: 30 Ib
(13.60 kg)

181b (8.2 kg)

Fully populated
with 2 total: 36 Ib
(16.40 kg)

25 1b (11.34 kg)

Fully populated
with 4 total: 100 Ib
(45.35 kg)

6.8 1b (3.08 kg)

7.01b(3.17 kg)

4.51b (2.04 kg)

Width

1.7 in.(4.31 cm)

1.7 in. (4.31 cm)

1.7 in.(4.31 cm)

16.70 in.
(42.41 cm)

18.99 in.
(48.23 cm)

18.99 in.
(48.23 cm)

19.26in.
(48.92 cm)

Depth

23.6in.(59.94 cm)

e With ejector handle:

26.14 in. (66.39 cm)

e 23.6in.(59.94 cm)

e With ejector handle:

26.14 in. (66.39 cm)

e 23.6in.(59.94 cm)

e With ejector handle:

26.14in. (66.39 cm)

28.16in.(71.52 cm)

2.80in.(7.11 cm)

2.80in.(7.11 cm)

2.80in.(7.11 cm)

Height

16.225 in.
(41.21 cm)

16.225in.
(41.21 cm)

16.225 in.
(41.21 cm)

2.62 in. (6.65 cm)

8.226in.
(20.89 cm)

7.428 in.
(18.86 cm)

8.226 in.
(20.89 cm)



Table 51: Physical Specifications (Continued))

Description

Standard DC
cable manager
(rear)

Extended cable
manager (top)

Extended cable
manager
(bottom)

Extended DC
cable manager
(rear)

Standard EMI

cover

Extended EMI
cover

Weight
1.2 1b (0.54 kg)
Fully populated

with 2 total:
2.4 1b (1.08 kg)

8.21b(3.72 kg)

10.2 b (4.62 kg)

0.7 Ib (0.32 kg)

Fully populated
with 2 total:
1.41b (1.8 kg)

7.2 1b (3.3 kg)

9.65 Ib (4.4 kg)

Width

16.85 in.
(42.79 cm)

18.99 in.
(48.23 cm)

18.98 in.
(48.20 cm)

16.78 in.
(42.62 cm)

17.45 in.
(44.32 cm)

17.45in.
(44.32 cm)

MX2010 Chassis Moving Guidelines | 202

MX2010 Router Overview | 31
MX2010 Chassis Description | 35

Depth

2.93in.(7.44 cm)

4.75in.(12.06 cm)

3.95in. (10.03 cm)

2.93in. (7.44 cm)

3.50in. (8.9 cm)

5.40in.(13.7 cm)

Height

2.73in.(6.93 cm)

8.23in. (20.90 cm)

7.55in.(19.17 cm)

2.72in. (6.90 cm)

18.86in.(47.9 cm)

18.86in. (47.9 cm)



MX2010 Rack Requirements

IN THIS SECTION

Rack Size and Strength | 209
Spacing of Mounting Bracket and Flange Holes | 212

Connection to the Building Structure | 212

Rack Size and Strength

The MX2010 router is designed for installation in a rack that complies with either of the following
standards:

e A 19-in. rack as defined in Cabinets, Racks, Panels, and Associated Equipment (document number
EIA-310-D) published by the Electronics Components Industry Association (http:/
www.ecianow.org/).

e A 600-mm rack as defined in the four-part Equipment Engineering (EE); European
telecommunications standard for equipment practice (document numbers ETS 300 119-1 through
119-4) published by the European Telecommunications Standards Institute (ETSI). The horizontal
spacing between the rails in a rack that complies with this standard is usually wider than the
mounting brackets, which measure 19.2 in. (48.8 cm) from the outer edge to outer edge. Use
approved wing devices to narrow the opening between the rails as required.

e A 23-in. rack using appropriate 23-in. to 19-in. rack adapters and an appropriate installation shelf
that supports the chassis at the correct vertical position to properly line up the rack mount holes.
Juniper Networks does not supply this hardware, but consideration for the size and weight of the
chassis is important for a safe installation.

The rack rails must be spaced widely enough to accommodate the chassis’s external dimensions:
59.50in. (151.1 cm) high, 36.20 in. (91.95 cm) deep, and 19 in. (48.3 cm) wide. The outer edges of the
front-mounting flanges extend the width to 19.2 in. (48.8 cm), The spacing of rails and adjacent racks
must also allow for the clearances around the chassis and rack that are specified in "Clearance
Requirements for Airflow and Hardware Maintenance for the MX2010 Router" on page 223. The cable
manager and EMI cover on the front of the chassis is 36.20 in. (91.95 cm) deep. An extended cable
manager extends the depth to 40.15 in. (102 cm).

In an open-frame rack, center-mounting is required because the more even distribution of weight
provides greater stability. For center-mounting, you use the mounting brackets attached to the center of
the chassis for rack mounting (see Figure 81 on page 212).


http://www.ecianow.org/
http://www.ecianow.org/

For instructions about installing the mounting hardware, see "Installing the MX2010 Mounting
Hardware for a Four-Post Rack or Cabinet" on page 329.

The weight and depth of the router depends on the type of cable manager installed.

With the standard or extended cable manager installed, use these guidelines:

The rack must have sufficient vertical usable space to accommodate the height of the router:
59.50in. (151.1 cm). You can install one chassis in a rack. A typical four-post rack measures

84 in. (213.4 cm) high, 24 in. (61 cm) through 30 in. (76.2 cm) deep, and 19 in. (48.3 cm) wide (see
Figure 80 on page 211). A typical open-frame rack measures 84 in. (213.4 cm) high and

19 in. (48.3 cm) wide.

@ NOTE: A U is the standard rack unit defined in Cabinets, Racks, Panels, and Associated
Equipment (document number EIA-310-D) published by the Electronic Components
Industry Association (ECIA) (http:/www.ecianow.org).

The location of the rack must provide sufficient space to accommodate the depth of the router. The
chassis with the standard cable manager is 36.20 in. (91.95 cm) deep.

The chassis with the extended cable manager is 40.15 in. (102 cm) deep.

The rack must be strong enough to support the weight of the fully configured router, up to 985 Ib
(446.79 kg).

@ NOTE: For a complete list of chassis configuration and individual line card and
component weights and measurements, see "MX2010 Physical Specifications" on page
203.


http://www.ecianow.org
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Figure 80: Typical Four-Post Rack
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MX2010 router.
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Spacing of Mounting Bracket and Flange Holes
The holes in the mounting brackets and front-mount-flanges used to attach the chassis to a rack are

spaced at 1 U (1.75 in.). The router can be mounted in any rack that provides holes spaced at those
distances. Figure 81 on page 212 shows the chassis center-mounting brackets.

Figure 81: Center-Mounting Brackets

Connection to the Building Structure

Always secure the rack to the structure of the building. If your geographical area is subject to
earthquakes, bolt the rack to the floor. For maximum stability, also secure the rack to ceiling brackets.
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RELATED DOCUMENTATION

Clearance Requirements for Airflow and Hardware Maintenance for the MX2010 Router | 223
MX2010 Rack-Mounting Hardware | 79
MX2010 Cabinet Size and Clearance Requirements | 202

MX2010 Cabinet Airflow Requirements | 200

I MX2010 Router Transport Kit Moving Requirements and Guidelines

IN THIS SECTION

®  Router Transport Kit Turning Radius | 213

©®  Router Transport Kit Requirements | 214

Router Transport Kit Turning Radius

The MX2010 requires a minimum 42 in. (106.7 cm) diameter of space to turn the chassis on the router
transport kit (see Figure 82 on page 214).

@ NOTE: The router transport kit handles can be removed to accommodate aisle width.



Figure 82: Turning Diameter of Router Transport Kit

I

The weight of the router transport kit is 138.5 Ib (63 kg). The maximum recommended height the

MX2010 should be lifted from the floor by using the router transport kit is 1.5 in. (3.8 cm).

Router Transport Kit Requirements

Viewed from the side, the MX2010 router with the router transport kit installed measures 59.49 in.
(151.1 cm) high, 36.20 in. (91.95 cm) wide, with the transport kit measuring 23.40 in. (59.4 cm) high (see

Figure 83 on page 215).
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Figure 83: Measurements of the Router Transport Kit Installed on the MX2010 (Side View)
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Viewed from the front, the MX2010 router with the router transport kit installed measures 30.78 in.
(78.2 cm) wide, with the router measuring 19 in. (48.3 cm) wide (see Figure 84 on page 216).
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Figure 84: Measurements of the Router Transport Kit Installed on the MX2010 (Front View)
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MX2010 Router Environmental Specifications

Table 52 on page 217 specifies the environmental specifications required for normal router operation. In
addition, the site should be as dust-free as possible.

Table 52: Router Environmental Specifications

Description Value

Relative humidity Normal operation ensured in relative humidity range of 5% through 90%,
noncondensing

Temperature Normal operation ensured in temperature range of 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 Designed to meet Telcordia Technologies Zone 4 earthquake requirements

Maximum thermal output AC input power: 129,280 BTU/hour

DC input power: 129,280 BTU/hour

@ NOTE: Install the router 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.

Tools and Parts Required to Maintain the MX2010 Hardware Components | 315
MX2010 Router Hardware Components and CLI Terminology | 58
Definition of Safety Warning Levels



I MX2000 Router Grounding Specifications

IN THIS SECTION

MX2000 Series Chassis Grounding Points Specifications | 218
MX2000 Series Router Grounding Cable Lug Specifications | 219
MX2000 Series Router Grounding Cable Specifications | 220

MX2000 Series Chassis Grounding Points Specifications

You must install the router in a restricted-access location and ensure that the chassis is always properly
grounded. The router has a two-hole protective grounding terminal provided on the chassis. See Figure
85 on page 218. 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.

Figure 85: Connecting to a Chassis Grounding Point on the MX2000 Series Router

| Air Filtar |

218



MX2000 Series Router Grounding Cable Lug Specifications

A CAUTION: Before you install the router, 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 router.

The chassis has two grounding points. The upper pair is sized for UNC 1/4-20 nuts, and the lower pair is
sized for M6 nuts. You only need to connect to one of the grounding points to properly ground the
router. The grounding points are spaced at 0.625-in. (15.86-mm) centers. To ground the router, attach
cable lugs to the grounding cable and secure the grounding cable to a grounding point on the chassis
with two screws. The router is shipped with two Standard UNC 1/4-20 screws for connecting to the
top (left) pair of grounding points.

A WARNING: The router is installed in a restricted access location. It has a separate
protective earthing terminal (Metric [-Mé6] and Standard [-%-20] screw ground lugs)
provided on the chassis in addition to the grounding pin of the power supply cord. This
separate protective earth terminal must be permanently connected to earth.

@ NOTE: The MX2000 series routers support 4-AWG DC power cable lugs for 80-A input
and for 60-A input (see Figure 86 on page 219).

Figure 86: 4-AWG DC Power Cable Lug
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Table 53 on page 220 summarizes the specifications for the power cables, which you must supply.



Table 53: DC Power Cable Specifications

Cable Type Quantity and Specification

Power Eighteen pairs of 4-AWG (21.2 mm?2), used with 60-A or 80-A PDM. Minimum 75°C wire,
or as required by the local code.

You can select 60-A or 80-A input feed capacity on the DC PDM by setting the DIP
switch on the PDM to the rated amperage of the DC power input feeds.

MX2000 Series Router Grounding Cable Specifications

The grounding cable must be minimum 4 AWG, or as required by the local code.

@ NOTE: Additional grounding is provided to an AC-powered router when you plug its
PDMs into grounded AC power receptacles.

A WARNING: The router is installed in a restricted-access location. It has a separate
protective earthing terminal (Metric [-Mé] and Standard [-%-20] screw ground lugs)
provided on the chassis in addition to the grounding pin of the power supply cord. This
separate protective earth terminal must be permanently connected to earth.

MX2010 Site Preparation Checklist

The checklist in Table 54 on page 220 summarizes the tasks you must perform when preparing a site for

router installation.

Table 54: MX2010 Site Preparation Checklist

Item or Task For More Information Performed By Date

Environment



Table 54: MX2010 Site Preparation Checklist ({Continued)

Item or Task

Verify that environmental
factors such as temperature
and humidity do not exceed
router tolerances.

Power

Measure distance between
external power sources and
router installation site.

Locate sites for connection of
system grounding.

Calculate the power
consumption and
requirements.

Rack

For More Information Performed By

"MX2010 Router Environmental
Specifications" on page 217

"MX2010 DC Power Supply
Module (-48 V) Description" on
page 182

"MX2000 DC Power Supply
Module (240 V China)
Description" on page 184

"MX2010 High-Voltage
Universal (HVAC/HVDC) Power
Supply Module Description" on
page 190

MX2010 Router Grounding
Specifications

"MX2010 AC Power
Requirements" on page 238

"MX2010 DC Power
Requirements" on page 268

"MX2010 High-Voltage
Universal (HVAC/HVDC) Power
Requirements" on page 292

Date

221
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Table 54: MX2010 Site Preparation Checklist (Continued)

Item or Task

Verify that your rack meets the
minimum requirements for the
installation of the router.

Plan rack or cabinet location,
including required space
clearances.

NOTE: If you are installing
the MX2010 router into a
network cabinet, make sure
that no hardware, device,
rack, or cabinet component
obstructs the 34-U rack
space from access during
installation.

If a rack is used, secure rack to
floor and building structure.

Cables and Transceivers

For More Information

"MX2010 Rack Requirements"
on page 209

"MX2010 Cabinet Size and
Clearance Requirements" on
page 202

"MX2010 Cabinet Size and
Clearance Requirements" on
page 202,

"MX2010 Rack Requirements"
on page 209,

"Clearance Requirements for
Airflow and Hardware
Maintenance for the MX2010
Router" on page 223

"MX2010 Rack Requirements"
on page 209

Performed By

Date

222



Table 54: MX2010 Site Preparation Checklist (Continued)

Item or Task

Acquire cables and
transceivers:

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

e Review the maximum
distance allowed for each
cable. Choose the length of
cable based on the
distance between the
hardware components
being connected.

Plan the cable routing and
management.

RELATED DOCUMENTATION

For More Information Performed By

Fiber-Optic Cable Signal Loss,
Attenuation, and Dispersion

Calculating Power Budget and
Power Margin for Fiber-Optic
Cables

"Maintaining Cables That
Connect to MX2010 MPCs or
MICs" on page 746

Installing an MX2010 Router Overview | 311
Unpacking the MX2010 Router | 318

Clearance Requirements for Airflow and Hardware Maintenance for the

MX2010 Router

IN THIS SECTION

® Clearance Requirements for MX2010 Routers with Standard Cable Managers | 224

©®  Clearance Requirements for MX2010 Routers with Extended Cable Managers | 226

Date

223



When planning the installation site, you need to allow sufficient clearance around the rack for airflow
and hardware maintenance. The clearance requirements vary, depending on whether the MX2010 uses
AC or DC power and whether the MX2010 has a standard or extended cable manager.

@ NOTE: There are no additional clearance requirements to accommodate the depth of the
MX2010 power distribution modules (PDMs) and power supply modules (PSMs); they
are within specification.

When planning for adequate clearance for airflow and hardware maintenance, keep the following in
mind:

e For the cooling system to function properly, the airflow around the chassis must be unrestricted.

e Airflow must always be from front to back with respect to the rack. This ensures that fresh air from
the front of the rack is supplied to the inlets, and the exhaust exits the rear of the rack.

e Check the cables to ensure there is no air leakage.
e There must be a minimum of 34-U of usable rack space when you install the MX2010.

e For service personnel to remove and install hardware components, there must be adequate space at
the front and back of the router. At least 36 in. (91.44 cm) is required both in front of and behind the
router.

Clearance Requirements for MX2010 Routers with Standard Cable Managers

The clearance requirements for the MX2010 with standard cable managers differ depending on whether
the MX2010 is using AC or DC power. Figure 87 on page 225and Figure 88 on page 225show the
dimensions and clearance requirements for AC- and DC-powered MX2010 routers with standard cable
managers.



Figure 87: Chassis Dimensions and Clearance Requirements for an AC-powered MX2010 Router with a
Standard Cable Manager
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Figure 88: Chassis Dimensions and Clearance Requirements for a DC-powered MX2010 with a
Standard Cable Manager
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Clearance Requirements for MX2010 Routers with Extended Cable Managers

An MX2010 router with an extended cable manager requires extra clearance to accommodate the
added depth. Figure 89 on page 226 and Figure 90 on page 227 show the dimensions and clearance
requirements for AC- and DC-powered MX2010 routers with extended cable managers.

Figure 89: Chassis Dimensions and Clearance Requirements for an AC-powered MX2010 with an

Extended Cable Manager
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Figure 90: Chassis Dimensions and Clearance Requirements for a DC-powered MX2010 with an

Extended Cable Manager
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CHAPTER 11

Transceiver and Cable Specifications

IN THIS CHAPTER

Calculate Power Budget and Power Margin for Fiber-Optic Cables | 228
Fiber-Optic Cable Signal Loss, Attenuation, and Dispersion | 231
CB-RE and RCB Interface Cable and Wire Specifications for MX Series Routers | 232

Routing Engine Interface Cable and Wire Specifications for MX Series Routers | 233

Calculate Power Budget and Power Margin for Fiber-Optic Cables

IN THIS SECTION

Calculate Power Budget for Fiber-Optic Cables | 228

How to Calculate Power Margin for Fiber-Optic Cables | 229

Use the information in this topic and the specifications for your optical interface to calculate the power
budget and power margin for fiber-optic cables.

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

To calculate the power budget and power margin, perform the following tasks:

Calculate Power Budget for Fiber-Optic Cables

To ensure that fiber-optic connections have sufficient power for correct operation, you need to calculate
the link's power budget (Pg), which is the maximum amount of power it can transmit. When you

calculate the power budget, you use a worst-case analysis to provide a margin of error, even though all


https://pathfinder.juniper.net/hct/

the parts of an actual system do not operate at the worst-case levels. To calculate the worst-case
estimate of Pg, you assume minimum transmitter power (P1) and minimum receiver sensitivity (Pg):

PB=PT_PR

The following hypothetical power budget equation uses values measured in decibels (dB) and decibels
referred to one milliwatt (dBm):

PB = PT_ PR
Pg =-15dBm - (-28 dBm)

Pg = 13dB

How to Calculate Power Margin for Fiber-Optic Cables

After calculating a link's Pg, you can calculate the power margin (Pp), which represents the amount of
power available after subtracting attenuation or link loss (LL) from the Pg. A worst-case estimate of Py

assumes maximum LL:
PM = PB - LL
Pm greater than zero indicates that the power budget is sufficient to operate the receiver.

Factors that can cause link loss include higher-order mode losses, modal and chromatic dispersion,
connectors, splices, and fiber attenuation. Table 55 on page 229 lists an estimated amount of loss for the
factors used in the following sample calculations. For information about the actual amount of signal loss
caused by equipment and other factors, refer to vendor documentation.

Table 55: Estimated Values for Factors Causing Link Loss

Link-Loss Factor Estimated Link-Loss Value

Higher-order mode losses Single mode—None

Multimode—0.5 dB
Modal and chromatic dispersion ' Single mode—None
Multimode—None, if product of bandwidth and distance is less than 500 MHz-

km

Faulty connector 0.5dB



Table 55: Estimated Values for Factors Causing Link Loss (Continued)

Link-Loss Factor Estimated Link-Loss Value
Splice 0.5dB
Fiber attenuation Single mode—0.5 dB/km

Multimode—1 dB/km

The following sample calculation for a 2-km-long multimode link with a Pg of 13 dB uses the estimated

values from Table 55 on page 229. This example calculates LL as the sum of fiber attenuation (2 km @
1 dB/km, or 2 dB) and loss for five connectors (0.5 dB per connector, or 2.5 dB) and two splices (0.5 dB
per splice, or 1 dB) as well as higher-order mode losses (0.5 dB). The Py is calculated as follows:

Pm=Pg - LL

Pm =13 dB - 2 km (1 dB/km) - 5 (0.5 dB) - 2 (0.5 dB) - 0.5 dB
Pm=13dB-2dB-25dB-1dB-0.5dB

Pm=7dB

The following sample calculation for an 8-km-long single-mode link with a Pg of 13 dB uses the
estimated values from Table 55 on page 229. This example calculates LL as the sum of fiber attenuation
(8 km @ 0.5 dB/km, or 4 dB) and loss for seven connectors (0.5 dB per connector, or 3.5 dB). The Py is
calculated as follows:

Pv=Pg-LL

Pm =13 dB - 8 km (0.5 dB/km) - 7(0.5 dB)
Pv=13dB-4dB-35dB

Pm=5.5dB

In both the examples, the calculated Py is greater than zero, indicating that the link has sufficient power

for transmission and does not exceed the maximum receiver input power.



Fiber-Optic Cable Signal Loss, Attenuation, and Dispersion
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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 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 cladding, higher-order
mode loss results. Together these factors limit the transmission distance of multimode fiber compared
with single-mode fiber.

Single-mode fiber is so small in diameter that rays of light can 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 with multimode fiber,
single-mode fiber has a higher bandwidth and can carry signals for longer distances.

Exceeding the maximum transmission distances can result in significant signal loss, which causes
unreliable transmission.

Attenuation and Dispersion in Fiber-Optic Cable

Correct functioning of an optical data link depends on modulated light reaching the receiver with
enough power to be demodulated correctly. Aftenuation is the reduction in power of the light signal as it
is transmitted. Attenuation is caused by passive media components such as cables, cable splices, and
connectors. Although attenuation is significantly lower for optical fiber than for other media, it still
occurs in both multimode and single-mode transmission. An efficient optical data link must have enough
light available to overcome attenuation.

Dispersion is the spreading of the signal over time. The following two types of dispersion can affect an
optical data link:

o Chromatic dispersion—Spreading of the signal over time, resulting from the different speeds of light
rays.



e Modal dispersion—Spreading of the signal over time, resulting from the different propagation modes
in the fiber.

For multimode transmission, modal dispersion—rather than chromatic dispersion or attenuation—usually
limits the maximum bit rate and link length. For single-mode transmission, modal dispersion is not a
factor. However, at higher bit rates and over longer distances, chromatic dispersion rather than modal
dispersion limits 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 less than 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, its effect can be considered 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 losses.

CB-RE and RCB Interface Cable and Wire Specifications for MX Series
Routers

Table 56 on page 232 lists the specifications for the cables that connect to management ports and the
wires that connect to the alarm relay contacts.

@ NOTE: In routers where the Routing Engine (RE) and Control Board (CB) are integrated
into a single board, a CB-RE is known as Routing and Control Board (RCB). The RCB is a
single FRU that provides RE and CB functionality.

Table 56: Cable and Wire Specifications for Routing Engine and RCB Management and Alarm Interfaces

Port Cable Specification Maximum Length Router Receptacle
Routing Engine console or | RS-232 (EIA-232) serial 1.83 m RJ-45 socket
auxiliary interface cable

Routing Engine Ethernet Category 5 cable or 100 m RJ-45 autosensing
interface equivalent suitable for

100Base-T operation



Table 56: Cable and Wire Specifications for Routing Engine and RCB Management and Alarm Interfaces
(Continued)

Port Cable Specification Maximum Length Router Receptacle

Alarm relay contacts Wire with gauge between = None —
28-AWG and 14-AWG
(0.08 and 2.08 mm?)

@ 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.

Routing Engine Interface Cable and Wire Specifications for MX Series
Routers

Table 57 on page 234 lists the specifications for the cables that connect to management ports and the
wires that connect to the alarm relay contacts.

@ NOTE: In routers where the Routing Engine (RE) and Control Board (CB) are integrated
into a single board, a CB-RE is known as Routing and Control Board (RCB). The RCB is a
single FRU that provides RE and CB functionality.


https://ftdichip.com/drivers/vcp-drivers/
https://ftdichip.com/drivers/vcp-drivers/

Table 57: Cable and Wire Specifications for Routing Engine and RCB Management and Alarm Interfaces

Port Cable Specification Maximum Length Router Receptacle
Routing Engine console or | RS-232 (EIA-232) serial 1.83 m RJ-45 socket
auxiliary interface cable
Routing Engine Ethernet Category 5 cable or 100 m RJ-45 autosensing
interface equivalent suitable for

100Base-T operation
Alarm relay contacts Wire with gauge between = None —

28-AWG and 14-AWG
(0.08 and 2.08 mm?)

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/
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RJ-45 Connector Pinouts for MX Series CB-RE or RCB Auxillary and
Console Ports

The ports-labeled—AUX and CONSOLE—on the Control Board and Routing Engine (CB-RE) or the
Routing and Control Board (RCB) are asynchronous serial interfaces that accept an RJ-45 connector. The
ports connect the Routing Engine to an auxiliary or console management device. Table 58 on page 235
describes the RJ-45 connector pinout.

@ NOTE: In routers where the Routing Engine and Control Board (CB) are integrated into a
single board, a CB-RE is known as Routing and Control Board (RCB). The RCB is a single
FRU that provides Routing Engine and CB functionality.

Table 58: RJ-45 Connector Pinout for the AUX and CONSOLE Ports

Pin Signal Description

1 RTS Request to Send

2 DTR Data Terminal Ready
3 TXD Transmit Data

4 Ground Signal Ground



Table 58: RJ-45 Connector Pinout for the AUX and CONSOLE Ports (Continued))

Pin Signal Description

5 Ground Signal Ground
6 RXD Receive Data

7 DSR/DCD Data Set Ready
8 CTS Clear to Send

RJ-45 Connector Pinouts for an MX Series CB-RE or RCB Management
Port

The port on the Control Board and Routing Engine (CB-RE; Routing and Control Board (RCB)) labeled
MGMT is an autosensing 10/100/1000-Mbps Ethernet RJ-45 receptacle that accepts an Ethernet cable
for connecting the Routing Engine to a management LAN (or other device that supports out-of-band
management).

@ NOTE: In routers where the Routing Engine and Control Board (CB) are integrated into a
single board, a CB-RE is known as Routing and Control Board (RCB). The RCB is a single
FRU that provides Routing Engine and CB functionality.

Table 59 on page 236 describes the RJ-45 connector pinout.

Table 59: RJ-45 Management Port Connector Pinouts for the CB-RE or RCB MGMT Port

Pin Signal Description
1 TRP1+ Transmit/receive data pair 1

2 TRP1- Transmit/receive data pair 1



Table 59: RJ-45 Management Port Connector Pinouts for the CB-RE or RCB MGMT Port (Continued)

Pin Signal Description

3 TRP2+ Transmit/receive data pair 2
4 TRP3+ Transmit/receive data pair 3
5 TRP3- Transmit/receive data pair 3
6 TRP2- Transmit/receive data pair 2
7 TRP4+ Transmit/receive data pair 4

8 TRP4- Transmit/receive data pair 4
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MX2010 AC Power Requirements

To allow for future growth so that you can operate the router in any hardware configuration without
upgrading the power infrastructure, we recommend that you provision 2800 W for each AC power
distribution module (PDM) (three-phase or single-phase).

If you do not plan to provision 2800 W for each AC power supply module, use the information in Table
60 on page 239 and Table 61 on page 239 to calculate power consumption for various hardware
configurations, input current from a different source voltage, and thermal output.

Table 62 on page 240 lists the power requirements for various hardware components when the router is
operating under typical voltage conditions.

@  NOTE: Unlike all the other MPCs, MPCSE, MPCSE, and MPC9E do not require an
adapter card (ADC) to house the MPC in the MX2010 router.



Table 60: Base AC Power Requirements

Component

Base system (not including MPCs, ADCs, and

Power Requirement (Watts)

MICs) includes seven SFBs, one host subsystem

(Control Board and Routing Engine [CB-RE], two

fan trays, a craft interface, four PSMs, and two

PDMs.

9,439 W (based on 55° C operation)

2,142 W (Typical)

Table 61: Typical AC Power Requirements for MX2010 Router

Component

Base chassis

Fan trays, upper

Fan trays, lower

MPC

ADC

CB-RE

SFB—slots O through 7

Three-phase delta AC PDM (2 per
system) @ 50 A feed (input 1) and
25 A feed (input 2)

Three-phase wye AC PDM @ 30 A
feed (input 1) and 15 A (input 2)

Nine-feed single-phase AC PDM

Model Number

CHAS-BP-MX2010

MX2000-FANTRAY

MX2000-FANTRAY

MPC-3D-16XGE-SFPP

ADC

RE-MX2000-1800X4

MX2000-SFB

MX2000-PDM-AC-
DELTA

MX2000-PDM-AC-
WYE

MX2K-PDM-AC-1PH

Power Requirement (Watts) with 91%

Efficiency

100 W *2 =200 W

100 W *2 =200 W

440 W * 10 = 4400 W

150 W * 10 = 1500 W

150 W

200 W * 8 = 1600 W

2800 W

2800 W

2800 W



Table 61: Typical AC Power Requirements for MX2010 Router (Continued))

Component Model Number Power Requirement (Watts) with 91%
Efficiency
Seven-feed single-phase AC PDM MX2K-PDM-OP-AC 2800 W

If you do not plan to provision as recommended above, you can use the information in Table 62 on page
240 to calculate the power consumption for your hardware configuration.

Table 62: MX2010 FRU AC Power Requirements

Component Model Number Maximum Power Requirement

Switch Fabric Boards (SFBs)

SFB MX2000-SFB 200 W (Typical)
220W at 55°C
220 W at40° C

220W at 25°C

SFB2 MX2000-SFB2-S 220 W (Typical)
265 W at 55°C
250 W at 40° C

240 W at 25°C

Fan Trays

Fan trays, Upper) MX2000-FANTRAY 100 W (Typical)
500 W at 55° C
330 W at40° C

300 W at 25°C



Table 62: MX2010 FRU AC Power Requirements (Continued)

Component Model Number Maximum Power Requirement
Fan Trays, Lower MX2000-FANTRAY 100 W (Typical)
1700 W at 55° C
1150 W at40° C
350 W at 25° C
Adapter Cards
ADC MX2000-LC-ADAPTER 150 W

Control Board and Routing Engine

CB-RE RE-MX2000-1800X4 150 W (Typical)
250 W at 55°C
250 W at 40° C
250 W at 25°C
CB-RE REMX2K-X8-64G 400 W
MPCs
16x10GE MPC MPC-3D-16XGE-SFPP 440 W at 55° C ambient

(see MPC-3D-16XGE-SFPP)

MPC1 (see MPCI) MX-MPC1-3D 165 W
MX-MPC1E-3D With MICs and optics:
239 W at55°C
227 W at40° C

219 Wat25°C



Table 62: MX2010 FRU AC Power Requirements (Continued)

Component Model Number Maximum Power Requirement
MPC1 Q (see MPC1 Q) MX-MPC1-3D-Q 175W
MX-MPC1E-3D-Q With MICs and optics:
249 W at 55°C
237 W at40 C
228 W at 25°C
MPC2 (see MPC2) MX-MPC2-3D 274 W
MX-MPC2E-3D With MICs and optics:
348 W at 55°C
329 W at40° C

315Wat25°C

MPC2 Q (see MPC2 Q) MX-MPC2-3D-Q 294 W
MPC2 EQ (see MPC2 EQ) MX-MPC2-3D-EQ With MICs and optics:
368 W at 55° C
MX-MPC2E-3D-Q
347 W at 40° C
MX-MPC2E-3D-EQ
333 W at25°C
MPC2E P (see MPC2E P MX-MPC2E-3D-P 294 W

With MICs and optics:
368 Wat 55°C

347 W at40° C

333Wat25°C



Table 62: MX2010 FRU AC Power Requirements (Continued)

Component Model Number

MPC3E (see MPC3E) MX-MPC3E-3D

32x10GE MPC4E (see 32x10GE ~ MX-MPCA4E-3D-32XGE-SFPP
MPC4E)

2x100GE + 8x10GE MPCAE (see MX-MPC4E-2CGE-8XGE
2x100GE + 8x10GE MPC4E)

Maximum Power Requirement

440 W

With MICs and optics:
500 W at 55° C, two 40 W MICs

485 W at 40° C, two CFP MICs
with LR4 optics

473 W at 25° C, two CFP MICs
with LR4 optics

610 W

With MICs and optics:
607 W at 55° C, two 40 W MICs

590 W at 40° C, two CFP MICs
with LR4 optics

585 W at 25° C, two CFP MICs
with LR4 optics

610 W

With MICs and optics:
610 W at 55° C, two 40 W MICs

550 W at 40° C, two CFP MICs
with LR4 optics

530 W at 25° C, two CFP MICs
with LR4 optics



Table 62: MX2010 FRU AC Power Requirements (Continued)

Component

6x40GE + 24x10GE MPC5E

6x40GE + 24x10GE MPC5EQ

2x100GE + 4x10GE MPC5E

2x100GE + 4x10GE MPC5EQ

MPC6E

MPC7E-MRATE

MPC8E

(without MICs)

Model Number

MPC5E-40G10G

MPC5EQ-40G10G

MPC5E-100G10G

MPC5EQ-100G10G

MX2K-MPC6E

MPC7E-MRATE

MX2K-MPC8E

Maximum Power Requirement

645 W

With optics:
604 W at 55° C, with SFPP ZR
and CFP LR4 optics

541 W at 40° C, with SFPP ZR
and CFP LR4 optics

511 W at 25° C, with SFPP ZR
and CFP LR4 optics

With optics:
607 W at 55° C

541 W at40°C

511 Wat25°C

1088 W with MICs and optics

400 W (Typical)
545 W at 55° C
465 W at 40° C

440 W at 25° C

688 W (Typical)
805 W at 55°C
720 W at 40° C

690 W at 25°C



Table 62: MX2010 FRU AC Power Requirements (Continued)

Component

MPCIE

(without MICs)

MICs

ATM MIC with SFP

Gigabit Ethernet MIC with SFP

10-Gigabit Ethernet MIC with
XFP

10-Gigabit Ethernet MIC with
SFP+

Model Number

MX2K-MPC9E

MIC-3D-80C3-20C12-ATM

MIC-3D-20-GE-SFP

2-Port: MIC-3D-2XGE-XFP

4-Port: MIC-3D-4XGE-XFP

MIC6-10G

Maximum Power Requirement

838 W (Typical)
1018 W at 55° C
870 W at 40° C

840 W at 25°C

35W

37W

2-Port: 29 W

4-Port: 37 W

74 W

With optics:

53 W at 55° C,40° Cand 25° C
with 10G BASE-SR and 10G
BASE-LR optics

66 W at 55° C,40° Cand 25° C
with 10G BASE-ER optics

74 W at 55° C,40° Cand 25° C
with 10G BASE-ZR optics



Table 62: MX2010 FRU AC Power Requirements (Continued)

Component

10-Gigabit Ethernet DWDM
OTN MIC

40-Gigabit Ethernet MIC with
QSFPP

100-Gigabit Ethernet MIC with
CFP

100-Gigabit Ethernet MIC with
CXP

100-Gigabit Ethernet MIC with
CFP2

Model Number

MIC6-10G-OTN

MIC3-3D-2X40GE-QSFPP

MIC3-3D-1X100GE-CFP

MIC3-3D-1X100GE-CXP

MIC6-100G-CFP2

Maximum Power Requirement

84 W

With optics:
63 W at 55° C with 10G BASE-
LR OTN optics

63 W at 40° C with 10G BASE-
LR OTN optics

63 W at 25° C with 10G BASE-
LR OTN optics

18 W

40 W

20W

104 W

With optics:
94 W at 55° C with 100G BASE-
LR4 OTN optics

86 W at 40° C with 100G BASE-
LR4 OTN optics

74 W at 25° C with 100G BASE-
LR4 OTN optics



Table 62: MX2010 FRU AC Power Requirements (Continued)

Component Model Number

100-Gigabit Ethernet MIC with MIC6-100G-CXP
CXP

100-Gigabit DWDM OTN MIC MIC3-100G-DWDM
with CFP2

SONET/SDH OC3/STM1 Multi-  4-Port: MIC-3D-40C30C12-10C48

Rate MIC
8-Port: MIC-3D-80C30C12-40C48

0C192/STMé64 MIC with XFP MIC-3D-10C192-XFP

Maximum Power Requirement

57 W

49 W at 55° C with CXP SR10
optics

49 W at 40° C with CXP SR10
optics

49 W at 25° C with CXP SR10
optics

With optics:
91 W at55°C

83Wat25°C

4-Port:

24 W at 55°C
22.75W at40° C
21.5Wat25°C
8-Port:

29 Wat55°C
27.75W at 40° C

26.5Wat25°C

41 W at55°C
38.5Wat40°C

36 Wat25°C



Table 62: MX2010 FRU AC Power Requirements (Continued)

Component Model Number Maximum Power Requirement

Channelized SONET/SDH OC3/  4-Port: MIC-3D-4CHOC3-2CHOC12 4-Port:
STM1 Multi-Rate MIC
8-Port: MIC-3D-8CHOC3-4CHOC12 41 W at55°C
40W at40° C
39 Wat25°C
8-Port:
52W at55°C

50.5W at 40° C

49 W at 25°C

Channelized OC48/STM16 MIC ~ MIC-3D-1CHOC48 56.5W at 55°C
with SFP
54.5W at40°C

53Wat25°C

Tri-Rate MIC MIC-3D-40GE-TX 41W

MIC MRATE MIC-MRATE e When installed into MPCS8E:
1.250 A@ 48 V (60 W)

e When installed into MPC9E:
1.771A@48V (85W)

DS3/E3 MIC MIC-3D-8DS3-E3 36 Wat55°C
MIC-3D-8CHDS3-E3-B 35Wat40°C

34 W at25°C

Channelized OC3/STM1 (Multi- MIC-3D-4COC3-1COC12-CE 33.96 W
Rate) Circuit Emulation MIC with
SFP
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MX2000 AC Power Cord Specifications

Most sites distribute power through a main conduit that leads to frame-mounted power distribution
panels, one of which can be located next to the rack that houses the router. An AC power cord connects
each power distribution module (PDM) to the power distribution panel. Detachable AC power cords are
supplied with the router. For single-phase PDMs, the coupler type is C21. For three-phase power, the
power cord wires are inserted into the AC input terminal with the help of a screwdriver. The plug end of
the power cord fits into the power source receptacle for your geographical location.

For more information about AC PDM input power mapping, see "Mapping Input Power from AC Power
Distribution Modules to AC Power Supply Modules on MX2000 Routers" on page 264.

A CAUTION: In North America, AC power cords must not exceed approximately 14.75 ft
(4.5 m) 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). The cords
supplied with the router are in compliance.

A CAUTION: The router 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 on the power cord. This
separate protective earthing terminal must be permanently connected to earth.

A CAUTION: Power cords and cables must not block access to device components or
drape where people could trip on them.
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@ NOTE: Three-phase power cords provided with the router are approximately 14.75 ft
(4.5 m) in length. Single-phase power cords provided with the router are approximately
8.2 ft (2.5 m) in length.

Table 63 on page 250 and Table 64 on page 251 provide specifications for the AC power cords for each
region supported. Figure 91 on page 250 and Figure 92 on page 251 illustrate the plug on the three-
phase Delta and Wye AC power cords.

Table 63: Three-Phase Delta and Wye AC Power Cord Specifications

Region Model Number
North America CBL-MX2000-3PH-DELTA
Europe CBL-MX2000-3PH-WYE

Figure 91: Three-Phase Delta AC Power Cord

g007084
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Figure 92: Three-Phase Wye AC Power Cord

007083

Table 64: Single-Phase AC Power Cord Specifications

Region Model Number Electrical Specification = Plug Type Graphic
Australia CBL-PWR-C21S-AU 15 A @ 250 VAC AS/NZS 3112
g ‘
[ §
China CBL-PWR-C21S-CH 16 A @ 250 VAC GB 1002/GB 2099
Europe CBL-PWR-C21S-EU 16 A @ 250 VAC CEE(7) VIl

3
8
8
e
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Table 64: Single-Phase AC Power Cord Specifications (Continued)

Region Model Number Electrical Specification = Plug Type Graphic

International ' CBL-PWR-C21S-INTL | 16 A @ 250 VAC IEC60309

Italy CBL-PWR-C21S-IT 16 A @ 250 VAC CEl 23-50
:I
Japan CBL-PWR-C215-JP 15 A @ 250 VAC (NEMA) L6-20 Japan
US/Canada CBL-PWR-C21S-US 20 A @ 250 VAC (NEMA) L6-20
RELATED DOCUMENTATION

Connecting AC Power to an MX2000 Router with Three-Phase Delta AC Power Distribution
Modules | 398
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MX2000 AC Power System Electrical Specifications
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Table 65 on page 253 lists the AC power system electrical specifications for the MX2000 line of routers.

Table 65: MX2000 AC Power System Electrical Specifications

Item Specification

AC input voltage Delta operating range: 200-240 VAC (line-to-line) (nominal)
Wye operating range: 200-240 VAC (line-to-neutral) (nominal)

Single-phase operating range: 200-240 VAC (nominal)

AC input line frequency Delta: 50/60 Hz (+/-3Hz)
Wye: 50/60 Hz (+/-3Hz)

Single-phase: 50/60 Hz (+/-3Hz)

AC system current rating Delta: 50 A @ 200 VAC-(input #1 for each PDM) and 25 A @ 200 VAC-(input
#2 for each PDM)

Wye: 30 A @ 200 VAC-(input #1 for each PDM) and 15 A @ 200 VAC-(input
#2 for each PDM)

Single-phase: 30 A @ 200 VAC

AC system input power Delta: 16800 W (input #1), 8400 W (input #2)

Wye: 16800 W (input #1), 8400 W (input #2)

Efficiency 90.5% at 50% load and 220 VAC IN



AC Power Supply Input Fuses

The AC PSM has line and neutral power supply input fuses in both INPO and INP1. Table 66 on page
254 lists the electrical specifications for each fuse.

Table 66: Electrical Specifications for AC Power Supply Input Fuses

Electrical Characteristic

INPO/INP1 Line Fuse

Value

Littelfuse 0324020.MX65LP

e Ampere Rating 20A

e Voltage Rating 250V

¢ Interrupting Rating 1000A @ 250V

¢ Nominal Cold Resistance 3.55 mOhm
631 A% sec

e Melting Integral

INPO/INP1 Neutral Fuse

Littelfuse 0325020.MXD65LP

e Ampere Rating 20A

e Voltage Rating 250V

e Interrupting Rating 1500A @ 250V

e Nominal Cold Resistance 4.2 mOhm
2500 A? sec

e Melting Integral
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MX2000 Router Grounding Specifications
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MX2000 Series Chassis Grounding Points Specifications

You must install the router in a restricted-access location and ensure that the chassis is always properly
grounded. The router has a two-hole protective grounding terminal provided on the chassis. See Figure
93 on page 256. 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.
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Figure 93: Connecting to a Chassis Grounding Point on the MX2000 Series Router

| Air Filter |

MX2000 Series Router Grounding Cable Lug Specifications

A CAUTION: Before you install the router, 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 router.

The chassis has two grounding points. The upper pair is sized for UNC 1/4-20 nuts, and the lower pair is
sized for M6 nuts. You only need to connect to one of the grounding points to properly ground the
router. The grounding points are spaced at 0.625-in. (15.86-mm) centers. To ground the router, attach
cable lugs to the grounding cable and secure the grounding cable to a grounding point on the chassis
with two screws. The router is shipped with two Standard UNC 1/4-20 screws for connecting to the
top (left) pair of grounding points.

A WARNING: The router is installed in a restricted access location. It has a separate
protective earthing terminal (Metric [-Mé] and Standard [-%-20] screw ground lugs)
provided on the chassis in addition to the grounding pin of the power supply cord. This
separate protective earth terminal must be permanently connected to earth.

@ NOTE: The MX2000 series routers support 4-AWG DC power cable lugs for 80-A input
and for 60-A input (see Figure 94 on page 257).



Figure 94: 4-AWG DC Power Cable Lug
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Table 67 on page 257 summarizes the specifications for the power cables, which you must supply.

Table 67: DC Power Cable Specifications

Cable Type Quantity and Specification

Power Eighteen pairs of 4-AWG (21.2 mm?2), used with 60-A or 80-A PDM. Minimum 75°C wire,
or as required by the local code.

You can select 60-A or 80-A input feed capacity on the DC PDM by setting the DIP
switch on the PDM to the rated amperage of the DC power input feeds.

MX2000 Series Router Grounding Cable Specifications

The grounding cable must be minimum 4 AWG, or as required by the local code.

@ NOTE: Additional grounding is provided to an AC-powered router when you plug its
PDMs into grounded AC power receptacles.

A WARNING: The router is installed in a restricted-access location. It has a separate
protective earthing terminal (Metric [-Mé6] and Standard [-%4-20] screw ground lugs)
provided on the chassis in addition to the grounding pin of the power supply cord. This
separate protective earth terminal must be permanently connected to earth.

MX2000 Three-Phase Delta AC Power Distribution Module Electrical
Specifications

Table 68 on page 258 lists the three-phase delta AC power distribution monitor (PDM) electrical
specifications.
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Table 68: Three-Phase Delta AC Power Distribution Module Electrical Specifications

Item Specification

AC input voltage Operating range: 200-240 VAC (line-to-line) (nominal)
AC input line frequency 50/60 Hz (nominal)

AC input current rating 50 A @ 200 VAC (input #1 for each PDM)

25 A @ 200 VAC (input #2 for each PDM)

AC system input power 16800 W (input #1), 8400 W (input #2)
Efficiency 90.5% at 50% load and 220 VAC IN
RELATED DOCUMENTATION

MX2000 Three-Phase Delta AC Power Distribution Module Description | 164

Connecting AC Power to an MX2000 Router with Three-Phase Delta AC Power Distribution
Modules | 398

MX2000 AC Power System Electrical Specifications | 253
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MX2000 Three-Phase Wye AC Power Distribution Module Electrical
Specifications

Table 69 on page 259 lists the three-phase wye AC PDM electrical specifications.



Table 69: Three-Phase Wye AC Power Distribution Module Electrical Specifications

Item Specification

AC input voltage Operating range: 200-240 VAC (line-to-neutral) or 345-415 VAC (line-to-line)
(nominal)

AC input line frequency 50/60 Hz (nominal)

AC input current rating 30 A @ 200 VAC (input #1 for each PDM)

15 A @ 200 VAC (input #2 for each PDM)

MX2000 Three-Phase Wye AC Power Distribution Module Description | 166

Connecting AC Power to an MX2000 Router with Three-Phase Wye AC Power Distribution
Modules | 402

MX2000 AC Power System Electrical Specifications | 253
MX2000 AC Power Cord Specifications | 249

MX2000 Single-Phase AC Power Distribution Module Electrical
Specifications

Table 70 on page 259 lists the single-phase AC power distribution module (PDM) electrical
specifications for the MX2000 line of routers.

Table 70: Single-Phase AC Power Distribution Module Electrical Specifications

Item Specification
AC input voltage Operating range: 200-240 VAC (nominal)

AC input line frequency 50/60 Hz (nominal)



Table 70: Single-Phase AC Power Distribution Module Electrical Specifications (Continued)

Iltem Specification

AC input current rating 14 A @ 200 VAC

‘ MX2000 AC Power Cord Specifications | 249

Calculating AC Power Requirements for MX2010 Routers

The information in this topic helps you determine which of the two input ratings for the PSM is suitable
for various configurations. You determine suitability by subtracting the total power draw from the
maximum output of the PSMs. Afterward, you calculate the required input current. Finally, you calculate
the thermal output.

We recommend that you provision power according to the maximum input current listed in the power
system electrical specifications.

Use the following procedures to calculate the power requirement:

1. Calculate the power requirement.

2. Evaluate the power budget.

3. Calculate input power.

4. Calculate thermal output (BTUs) for cooling requirements.

To calculate the AC power requirements:

1. Calculate the power (usage) using the values (see"MX2010 AC Power Requirements" on page 238).

2. Evaluate the power budget, including the budget for each configuration if applicable, and check the
required power against the maximum output power of available PDM options.

Table 71 on page 261 lists the three-phase delta and wye feed requirements, maximum input and
output power per PSM, and power efficiency.



Table 71: Calculating AC Power Budget

Power Distribution
Module

Three-phase delta
AC PDM (2 per
system)—50 A feed
(input #1), and 25 A
feed (input #2)

Three-phase wye
AC PDM (2 per
system)—30 A feed
(input #1),and 15 A
feed (input #2)

Typical Input Power = Maximum Input
per PSM

2142 W

2142 W

Power per PSM

2800 W

2800 W

Maximum Output

Power per PSM

2500 W

2500 W

261

Power Supply
Module Efficiency

91%

91%

3. To calculate necessary input power for three-phase delta AC PDM, follow the procedure below (see

Figure 95 on page 261).

Figure 95: AC PDM Three-Phase Delta Input Power
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4. To calculate necessary input power for three-phase wye AC PDM, follow the procedure below (see

Nominal input current for two AC PSMsis 2 * 14 A = 28 A.

Nominal value of line current is 28 A * V3 = 48.5 A.

Current rating for input 1 is 50 A.

Only one AC PSM is connected between two lines.

Nominal value of input current for one AC PSM is 2800 W / 200V = 14 A.

Nominal value of line current is 14 A * V3 = 24.5 A.

Current rating for input 2 is 25 A.

Figure 96 on page 262).

Figure 96: AC PDM Three-Phase Wye Input Power
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Current rating for input 1 is 28 A.

Only one AC PSM is connected between two lines and neutral.

Nominal value of input current for one AC PSM is 2800 W / 200V = 14 A.
Nominal value of line current is 14 A.

Current rating for input 2 is 14 A.

5. Calculate thermal output (BTUs). Multiply the input power requirement (in watts) by 3.41 as shown in
Table 72 on page 263.

Table 72: Calculating AC Thermal Output

Power Distribution Module Thermal Output (BTUs per hour)

MX2010 three-phase delta AC PDM Maximum power divided by 0.91 * 3.41 = BTU/hr.
Input power = Maximum power divided by 0.91

Refer to "MX2010 AC Power Requirements" on page 238
to calculate maximum power, which is dependent on
configuration and temperature.

MX2010 three-phase wye AC PDM Maximum power divided by 0.91 * 3.41 = BTU/hr.
Input power = Maximum power divided by 0.91

Refer to "MX2010 AC Power Requirements" on page 238
to calculate maximum power, which is dependent on
configuration and temperature.
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Mapping Input Power from AC Power Distribution Modules to AC Power
Supply Modules on MX2000 Routers

You connect AC power to the router by connecting two AC power cords to each AC PDM. One feed
maps to six PSMs and the other maps to three PSMs. Figure 97 on page 264 shows the mapping for the
MX2010 and Figure 98 on page 265 shows the mapping for the MX2020. The arrangement matches the
internal components of the PDM. Table 73 on page 266 shows the AC PDM input mapping to AC
PDMO/InputO and PDM1/Input1 (MX2010 and MX2020). Table 74 on page 266 shows the AC PDM
input mapping to AC PDM2/InputO and PDM3/Input1 (MX2020 only).

Figure 97: Mapping AC Power Distribution Module Input to AC Power Supply Modules (MX2010)
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Figure 98: Mapping AC Power Distribution Module Input to AC Power Supply Modules (MX2020)
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Table 73: Input AC Power Mapping for PDMO0 and PDM1

PDMO/InputO (Left) PDMO/InputO (Right) PDM1/Input1 (Left) PDM1/Inputl (Right)
PSMO PSM3 PSMO PSMé

PSM1 PSM4 PSM1 PSM7

PSM2 PSM5 PSM2 PSM8

- PSMé PSM3 -

- PSM7 PSM4 -

- PSM8 PSM5 -

Table 74: Input AC Power Mapping for PDM2 and PDM3

PDM2/InputO (Left) PDM2/InputO (Right) PDM3/Inputl (Left) PDM3/Input1 (Right)
PSM9 PSM12 PSM9 PSM15

PSM10 PSM13 PSM10 PSM16

PSM11 PSM14 PSM11 PSM17

- PSM15 PSM12 -

- PSM16 PSM13 -

- PSM17 PSM14 -

BEST PRACTICE: To achieve complete redundancy when you have two power sources,
such as Source A and Source B, we recommend that you connect them as follows:



e Connect Source A to PDMO-left and PDMO-right

e Connect Source B to PDM1-left and PDM1-right

Powering On a Three-Phase AC-Powered MX2000 Router
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MX2010 DC Power Requirements

Table 75 on page 269 lists the FRU power requirements for SFBs, CB-REs, MPCs, and MICs. In addition,
Table 75 on page 269 lists the MPC power requirements with MICs and optics at various operating
temperatures.

Typical power represents power under certain temperatures and normal operating conditions.
For PDMs with 60 A feeds, we recommend that you select the 60 A @ -48 VDC switch for each input.

For PDMs with 80 A feeds, we recommend that you select the 80 A @ -48 VDC switch for each input.

@ NOTE: The 240 V China DC PDMs do not have a switch selection.

If you do not plan to provision as recommended above, you can use the information in Table 75 on page
269 to calculate the power consumption for your hardware configuration.



@ NOTE: Unlike all the other MPCs, MPC6E, MPCS8E, and MPC9E does not require an
adapter card (ADC) to house the MPC in the MX2010 router.

Table 75: FRU DC Power Requirements

Component Model Number Maximum Power Requirement

Switch Fabric Boards (SFBs)

SFB MX2000-SFB-S 200 W (Typical)
220W at 55°C
220 W at 40° C

220W at 25°C

SFB2 MX2000-SFB2-S 220 W (Typical)
265 W at 55°C
250 W at40° C

240 W at 25°C

Fan Trays

Fan trays, Upper MX2000-FANTRAY-S 100 W (Typical)
330W at55°C
330 W at40°C

300 W at25°C

Fan Trays, Lower 100 W (Typical)
1700 W at 55° C
1150 W at 40° C

350 W at25°C

Adapter Cards



Table 75: FRU DC Power Requirements (Continued))

Component

ADC

Model Number

MX2000-LC-ADAPTER

Control Board and Routing Engine (CB-RE)

CB-RE

MPCs

16x10GE MPC

(see MPC-3D-16XGE-SFPP)

MPC1 (see MPCI)

MPC1 Q (see MPC1 Q)

RE-MX2000-1800X4-S

MPC-3D-16XGE-SFPP

MX-MPC1-3D

MX-MPC1E-3D

MX-MPC1-3D-Q

MX-MPC1E-3D-Q

Maximum Power Requirement

150 W

150 W (Typical)
250 W at 55° C
250 W at 40° C

250 W at 25°C

440 W at 55° C ambient

165 W

With MICs and optics:
239 Wat55°C

227 W at40° C

219 Wat25°C

175 W

With MICs and optics:
249 W at 55° C

237 W at40° C

228 W at25°C



Table 75: FRU DC Power Requirements (Continued))

Component

MPC2 (see MPC2)

MPC2 Q (see MPC2 Q)

MPC2 EQ (see MPC2 EQ)

MCP2E P (see MPCZE P)

MPC3E (see MPC3E)

Model Number

MX-MPC2-3D

MX-MPC2E-3D

MX-MPC2-3D-Q
MX-MPC2-3D-EQ
MX-MPC2E-3D-Q

MX-MPC2E-3D-EQ

MX-MPC2E-3D-P

MX-MPC3E-3D

Maximum Power Requirement

274 W

With MICs and optics:
348 W at 55°C

329 Wat40°C

315Wat25°C

294 W

With MICs and optics:
368 W at 55°C

347 W at 40° C

333Wat25°C

294 W

With MICs and optics:
368 W at 55°C

347 W at40° C

333Wat25°C

440 W

With MICs and optics:
520 W at 55° C, two 40 W MICs

420 W at 40° C, two CFP MICs
with LR4 optics

408 W at 25° C, two CFP MICs
with LR4 optics



Table 75: FRU DC Power Requirements (Continued))

Component

32x10GE MPCA4E (see 32x10GE ~ MX-MPCA4E-3D-32XGE-SFPP

MPC4E)

2x100GE + 8x10GE MPCAE (see
2x100GE + 8x10GE MPC4E)

6x40GE + 24x10GE MPC5E

6x40GE + 24x10GE MPC5EQ

2x100GE + 4x10GE MPC5E

2x100GE + 4x10GE MPC5EQ

MPC6E

Model Number

MX-MPC4E-2CGE-8XGE

MPC5E-40G10G

MPC5EQ-40G10G

MPC5E-100G10G

MPC5EQ-100G10G

MX2K-MPC6E

Maximum Power Requirement

610 W

With MICs and optics:
610 W at 55° C, two 40 W MICs

560 W at 40° C, two CFP MICs
with LR4 optics

550 W at 25° C, two CFP MICs
with LR4 optics

610 W

With MICs and optics:
610 W at 55° C, two 40 W MICs

550 W at 40° C, two CFP MICs
with LR4 optics

530 W at 25° C, two CFP MICs
with LR4 optics

With optics:
607 W at 55° C

541 W at40°C

511Wat25°C

With optics:
607 W at 55° C

541 W at40°C

511 Wat25°C

1088 W with MICs and optics



Table 75: FRU DC Power Requirements (Continued))

Component Model Number Maximum Power Requirement

MPC7E-MRATE MPC7E-MRATE 400 W (Typical)
545 W at 55° C
465 W at 40° C
440 W at 25° C

MPC8E MX2K-MPC8E 688 W (Typical)

(without MICs) 805Wat55°C
720 W at 40° C
690 W at 25° C

MPCYE MX2K-MPC9E 838 W (Typical)

(without MICs) 1018 W at 55° C
870 W at 40° C
840 W at 25°C

MICs

ATM MIC with SFP MIC-3D-80C3-20C12-ATM 35W

Gigabit Ethernet MIC with SFP MIC-3D-20-GE-SFP 37W

10-Gigabit Ethernet MIC with 2-Port: MIC-3D-2XGE-XFP 2-Port: 29 W

XFP

4-Port: MIC-3D-4XGE-XFP 4-Port: 37 W



Table 75: FRU DC Power Requirements (Continued))

Component

10-Gigabit Ethernet MIC with
SFP+

10-Gigabit Ethernet DWDM
OTN MIC

40-Gigabit Ethernet MIC with
QSFPP

100-Gigabit Ethernet MIC with
CFP

100-Gigabit Ethernet MIC with
CXP

Model Number

MIC6-10G

MIC6-10G-OTN

MIC3-3D-2X40GE-QSFPP

MIC3-3D-1X100GE-CFP

MIC3-3D-1X100GE-CXP

Maximum Power Requirement

74 W

With optics:

53 W at 55° C,40° Cand 25° C
with 10G BASE-SR and 10G
BASE-LR optics

66 W at 55° C,40° Cand 25° C
with 10G BASE-ER optics

74 W at 55° C,40° Cand 25° C
with 10G BASE-ZR optics

84 W

With optics:
63 W at 55° C with 10G BASE-
LR OTN optics

63 W at 40° C with 10G BASE-
LR OTN optics

63 W at 25° C with 10G BASE-

LR OTN optics

18 W

40 W

20W



Table 75: FRU DC Power Requirements (Continued))

Component

100-Gigabit Ethernet MIC with
CFP2

100-Gigabit Ethernet MIC with
CXP

100-Gigabit DWDM OTN MIC
with CFP2

SONET/SDH OC3/STM1 Multi-
Rate MIC

Model Number

MIC6-100G-CFP2

MIC6-100G-CXP

MIC3-100G-DWDM

4-Port: MIC-3D-40C30C12-10C48

8-Port: MIC-3D-80C30C12-40C48

Maximum Power Requirement

104 W

With optics:
94 W at 55° C with 100G BASE-
LR4 OTN optics

86 W at 40° C with 100G BASE-
LR4 OTN optics

74 W at 25° C with 100G BASE-
LR4 OTN optics

57 W

49 W at 55° C with CXP SR10
optics

49 W at 40° C with CXP SR10
optics

49 W at 25° C with CXP SR10
optics

With optics:
91 W at55°C

83Wat25°C

4-Port:

24 W at 55°C
22.75W at40° C
215Wat25°C
8-Port:

29 Wat 55°C
27.75W at40° C

26.5Wat 25°C



Table 75: FRU DC Power Requirements (Continued))

Component Model Number Maximum Power Requirement

0C192/STMé64 MIC with XFP MIC-3D-10C192-XFP 41 W at55°C
38.5Wat40°C

36 Wat25°C

Channelized SONET/SDH OC3/  4-Port: MIC-3D-4CHOC3-2CHOC12 4-Port:
STM1 Multi-Rate MIC
8-Port: MIC-3D-8CHOC3-4CHOC12 41 W at55°C

40 W at40°C
39 Wat25°C
8-Port:
52Wat55°C
50.5W at40°C

49 W at 25°C

Channelized OC48/STM16 MIC  MIC-3D-1CHOC48 56.5W at 55°C
with SFP
54.5W at40°C

53Wat25°C

Tri-Rate MIC MIC-3D-40GE-TX 41W

MIC MRATE MIC-MRATE e When installed into MPC8E:
1.250 A@ 48V (60 W)

e When installed into MPC9E:
1.771 A@ 48V (85 W)

DS3/E3 MIC MIC-3D-8DS3-E3 36 Wat55°C
MIC-3D-8CHDS3-E3-B 35Wat40°C

34 W at25°C



Table 75: FRU DC Power Requirements (Continued))

Component Model Number Maximum Power Requirement
Channelized OC3/STM1 (Multi-  MIC-3D-4COC3-1C0OC12-CE 33.96 W

Rate) Circuit Emulation MIC with

SFP
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MX2010 DC Power Distribution Description (-48 V)

Most sites distribute DC power through a main conduit that leads to frame-mounting DC power
distribution panels, one of which might be located at a location near the rack that houses the router. A
pair of cables (one input and one return) connects each set of PDM input terminal studs to the power
distribution panel.

The PSMs can be connected to two separate feeds from different sources that are used for feed
redundancy. There are two PDMs located in slots PDMO/InputO and PDM1/Inputl that are capable of
carrying seven to nine feeds each. Each feed is connected from one source to one PDM and feeds from
the other source to the second PDM of the DC power system. This configuration balances power draw
for the system by using the commonly deployed A/B feed redundancy.

Each system provides N+1 PSM redundancy along with A+N feed redundancy. If both DC feeds are
available, operating power draws from the feed with higher voltage. These feeds are set by the input
mode DIP switch located on the DC PSM (see "MX2010 DC Power Supply Module (-48 V) Description"
on page 182). Each set of power cables powers a single DC PSM and is capable of delivering 2500 W of
power if 80-A feeds are connected. If feeds that connect to one PDM fail in a redundant configuration,
the other feed starts to provide full power.

Figure 99 on page 278 shows a typical DC source cabling arrangement.
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Figure 99: Typical DC Source Cabling to the Router
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All DC PSMs in a subsystem share the load. If one PSM fails in a redundant configuration, the remaining
PSMs provide power to FRUs. Up to nine PSMs might be required to supply power to a fully configured
router. A portion of power from each zone is reserved to power critical FRUs. These FRUs allow the
system to operate even if power to a complete zone fails.

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 PDM.

A WARNING: For field-wiring connections, use copper conductors only.

A CAUTION: Power cords and cables must not block access to device components or
drape where people could trip on them.
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MX2010 DC Power Distribution (240 V China) Description

Most sites distribute DC power through a main conduit that leads to frame-mounting DC power
distribution panels, one of which might be located at a location near the rack that houses the router. The
240 V China PDM cable connects the PDM to the power distribution panel and safety ground
connection.

The PSMs can be connected to two separate feeds from different sources that are used for feed
redundancy. There are two PDMs located in slots PDMO/InputO and PDM1/Inputl that are capable of
carrying nine feeds each. Each feed is connected from one source to one PDM and feeds from the other
source to the second PDM of the DC power system. This configuration balances power draw for the
system by using the commonly deployed A/B feed redundancy.

Each system provides N+1 PSM redundancy along with A+N feed redundancy. If both DC feeds are
available, operating power draws from the feed with higher voltage. ). Each set of power cables powers a
single DC PSM and is capable of delivering 2500 W of power. If feeds that connect to one PDM fail in a
redundant configuration, the other feed starts to provide full power.

Figure 100 on page 280 shows a typical DC source cabling arrangement.
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Figure 100: Typical DC (240 V China) Source Cabling to the Router
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All DC PSMs in a subsystem share the load. If one PSM fails in a redundant configuration, the remaining
PSMs provide power to FRUs. Up to nine PSMs might be required to supply power to a fully configured
router. A portion of power from each zone is reserved to power critical FRUs. These FRUs allow the
system to operate even if power to a complete zone fails.

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 PDM.

A CAUTION: The two input sources must have similar grounding type because the PSM
can see 480 V if one source has positive ground (-240 V), and the other source has
negative ground (+240 V). This might damage the PSM.

A WARNING: For field-wiring connections, use copper conductors only.

A CAUTION: Power cords and cables must not block access to device components or
drape where people could trip on them.
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MX2010 DC Power (-48 V) System Electrical Specifications
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Table 76 on page 281 lists the DC power system electrical specifications.

Table 76: DC PSM Electrical Specifications per Input Configurations

Iltem Specification

Maximum input current rating 60 A (for 2100 W output)

input voltage @ -40 VDC to -
73 A (for 2500 W output)

72VDC

Maximum output power 2100 W @ 60 A
2500W @ 73 A

Redundancy N+1 PSM

N+ N feed redundancy
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Table 76: DC PSM Electrical Specifications per Input Configurations (Continued)

Iltem Specification
DC input voltage -40VDCto -72VDC
DC nominal input current @ 49 A (for 2100 W output)
48 VDCIN

59 A (for 2500 W output)
Maximum DC output @ 2500 W

52 VDC (upper and lower cage)

DC standby output @ 5 VDC 30W

Efficiency 91%

NOTE: This value is within
load range 17-67% and
nominal input voltage at
48 VDC.

DC Power Supply Input Fuses

The DC (-48 V) PSM has a power supply input fuse in the negative terminals of both INPO and INP1.
Table 77 on page 282 lists the electrical specification for this fuse.

Table 77: Electrical Specifications for the DC Power Supply Input Fuse

Electrical Characteristic Value

Fuse Littelfuse FUSE M P 80A 170VDC E, P/N TLSO80LS
Voltage Rating 170 Vdc

Ampere Range 80 A

Interrupting Rating 100 kA
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Table 77: Electrical Specifications for the DC Power Supply Input Fuse (Continued)

Electrical Characteristic Value
Approvals UL Recognized (File: E71611)
Construction Body: Glass melamine

Caps: Silver-plated brass

Environmental RoHS Compliant, Lead (Pb) Free
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Table 78 on page 284 lists the DC power system electrical specifications.
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Table 78: DC PSM (240 V China) Electrical Specifications Per Input Configurations

Item Specification

Maximum input current rating 16 A (for 2500 W output)
input voltage @ 190 - 290 VDC

Maximum output power 2500 W @ 190 V/16 A

Redundancy N+1 PSM

N+N feed redundancy

DC input voltage 190 VDC to 290 VDC
DC nominal input current @ 14 A (for 2500 W output)
240 VDC IN

Maximum DC output @ 52 2500 W

VDC (upper and lower cage)

DC standby output @ 5 VDC 30W

Efficiency 91%

NOTE: This value is within
load range 17-67% and
nominal input voltage at 240
VDC.

DC Power Supply Input Fuses

The DC PSM has a power supply input fuse in the negative terminals of both INPO and INP1. Table 79
on page 285 lists the electrical specification for this fuse.



Table 79: Electrical Specifications for the DC Power Supply (240 V China) Input Fuse

Electrical Characteristic Value

Fuse Fuse Walter MHP-20
Voltage Rating 500 Vdc

Ampere Range 20A

Interrupting Rating 20 kA

Approvals UL Recognized (File: E71611)
Construction Body: Glass melamine

Caps: Silver-plated brass

Environmental RoHS Compliant, Lead (Pb) Free
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Calculating DC Power Requirements for MX2010 Routers

The information in this topic helps you determine which PSMs are suitable for various configurations, as
well as which PSMs are not suitable because output power is exceeded. You determine suitability by
subtracting the total power draw from the maximum output of the PSMs. Afterward, you calculate the
required input current. Finally, you calculate the thermal output. A sample configuration is provided in
Table 80 on page 286.
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We recommend that you provision power according to the maximum input current listed in the power
system electrical specifications (see "MX2010 DC Power (-48 V) System Electrical Specifications" on
page 281).

Use the following procedures to calculate the power requirement:
1. Calculate the power requirement.

2. Evaluate the power budget.

3. Calculate input power.

4. Calculate thermal output (BTUs) for cooling requirements.

The MX2010 DC power system provides power to the FRUs in the chassis (see Table 80 on page 286 for
information about power). Each power system is made up of two DC PDMs, nine PSMs, ten MPCs, four
fan trays, eight SFBs, and two Control Board and Routing Engines (CB-REs).

When calculating power requirements, be sure that there is adequate power for the system.

Table 80: MX2010 DC Power System Sample Configuration

Chassis Power Power Distribution Power Supply Modules Description

Configuration Modules (PDMs) (PSMs)

3 PSMs, 2 CB-REs, 8 SFBs, | PDMOand 1 3 PSMs The power consumed by CB-
and 4 fan trays (no line REs and SFBs is 250 W each.

cards installed)
The power consumed by 2 CB-

REs and 8 SFBs is 2.5 KW.

The power consumed by fan
trays 0 and 1 is 2 KW and fan
trays 2 and 3 is 1 KW.

The total Kilowatts of power
consumed is 5.5 KW.

10 Line cards PDM Oand 1 5 PSMs Each line card consumes up to
1 KW. One PSM is needed for
every set of 2 line cards.



Table 80: MX2010 DC Power System Sample Configuration (Continued)

Chassis Power Power Distribution Power Supply Modules
Configuration Modules (PDMs) (PSMs)
N+1 redundant system PDMOand 1 9 PSMs

with N+Nredundancy for
SFBs, CB-REs, and 1 out of
2 fan trays.

Description

This provides N+ N redundancy
for critical FRUs (CB-REs, SFBs,
and fan trays) and A+1
redundancy for line cards.

1. Calculate the power requirements (usage) using the values in "MX2010 DC Power Requirements" on

page 268 as shown in Table 81 on page 287.

Table 81: Typical DC Power Requirements for MX2010 Router

Component

Base chassis

Fan trays (upper and lower)

MPC

ADC

CB-RE

SFB—slots O through 7

Model Number

CHAS-BP-MX2010-BB

MX2000-FANTRAY-BB

MPC-3D-16XGE-SFPP

ADC

RE-MX2000-1800X4-S

MX2000-SFB-S

MX2010 DC power system ( 60 A feeds to each PDM input)

MX2010 DC power system ( 80 A feeds to each PDM input)

Power Requirement (Watts) with
91% Efficiency

1700 * 2 + 500* 2 W = 4400 W

440 W * 10 = 4400 W

150 W * 10 = 1500 W

250 W * 2 =500 W

220 W *8=1760 W

2100 W * 8 PSMs=16,800 W (+ 1

PSM@2100 W redundant capacity)

2500 W * 8 PSMs=20,000 W (+ 1
PSM@2500 W redundant capacity)

2. Evaluate the power budget, including the budget for each configuration if applicable, and check the

required power against the maximum output power of available PDM options.



Table 82 on page 288 lists the PSMs, their maximum output power, and unused power (or a power
deficit).

Table 82: Calculating DC Power Budget

Power Supply Module Maximum Output Power Maximum Output Power for
of Power Supply Module System (Watt)—Including
(Watt) Redundant Capacity

MX2010 DC PSM 60 A (feed to each 2100 18,900

input)

MX2010 DC PSM 80 A or DC PSM (240 2500 22,500

V China) (feed to each input)

3. Calculate input power. Divide the total output requirement by the efficiency of the PSM as shown in
Table 83 on page 288.

Table 83: Calculating DC Input Power

Power Supply Module Power Supply Output Power Input Power Requirement
Module Efficiency Requirement (Watt) (Watt)—per PSM
—per PSM
MX2010 DC PSM 60 A 91% 2100 2307
MX2010 DCPSM 80AorDC | 91% 2500 2747

PSM (240 V China)

4, Calculate thermal output (BTUs). Multiply the input power requirement (in watts) by 3.41 as shown in
Table 84 on page 289.



Table 84: Calculating DC Thermal Output

Power Distribution Module Thermal Output (BTUs per hour)

MX2010 DC PDM 34.5 KW divided by 0.91 * 3.41 = 129,280 BTU/hr.

34.5 KW of output power consumed by the chassis. This is
the maximum output the chassis can consume in a redundant
configuration. The input power is 16.5 divided by 0.91 =
37.9 KW.
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DC Power (-48 V) Circuit Breaker Requirements for the MX2010 Router

To operate a maximally or minimally configured DC-powered router, you must use a dedicated circuit
breaker for each input DC feed. The circuit breaker must have the following specifications:

e Breaker Type: Hydraulic Magnetic
e \oltage Rating: Up to 125VDC

e Current Rating: 80A DC

e Delay Feature: DC Short Delay

e Interrupting Rating : 5000A

e Number of Poles: Single
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DC Power (240 V China) Circuit Breaker Requirements for the MX2000
Router

For PDMs, if you plan to operate a maximally configured DC-powered router, we recommend that you
provision at least 20 A @ 240 VDC (nominal) for each DC input to the system. Use a customer site 2
pole circuit breaker rated according to respective National Electrical Code and customer site internal
standards to maintain proper level of protection for the current specified above.

If you plan to operate a DC-powered router at less than the maximum configuration, we recommend
that you provision a 2 pole 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 240 VDC.

DC Power Cable Specifications for the MX2010 Router

The cable lugs attach to the terminal studs of each PDM (see Figure 101 on page 290).

@ NOTE: The MX2010 supports 4-AWG DC power cable lugs for 80-A input and for 60-A
input.

Figure 101: 4-AWG DC Power Cable Lug
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CAUTION: Before you install the router, 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 router.

CAUTION: The router is installed in restricted access location. It has a separate
protective earthing terminal (Metric [-Mé6] and English [-%-20] screw ground lugs)
provided on the chassis in addition to the grounding pin of the power supply cord. This
separate protective earth terminal must be permanently connected to earth.

Table 85 on page 291 summarizes the specifications for the DC power cables, which you must supply.

Table 85: DC Power Cable Specifications

Cable Type

Power

Quantity and Specification

Eighteen pairs of 4-AWG (21.2 mm?2), used with 60-A or 80-A PDM. Minimum 75°C wire,
or as required by the local code.

You can select 60-A or 80-A input feed capacity on the DC PDM by setting the DIP
switch on the PDM to the rated amperage of the DC power input feeds.

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 PDM.
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MX2010 High-Voltage Universal (HVAC/HVDC) Power Requirements

Table 86 on page 293 lists the FRU power requirements for SFBs, CB-REs, MPCs, and MICs. In addition,
Table 86 on page 293 lists the MPC power requirements with MICs and optics at various operating
temperatures.

Typical power represents power under certain temperatures and normal operating conditions.
@ NOTE: The universal PDMs do not have a switch selection.

If you do not plan to provision as recommended above, you can use the information in Table 86 on page
293 to calculate the power consumption for your hardware configuration.

(@  NOTE: Unlike all the other MPCs, MPCSE, MPCSE, and MPCZE does not require an
adapter card (ADC) to house the MPC in the MX2020 router.



Table 86: FRU DC Power Requirements

Component Model Number Maximum Power Requirement

Switch Fabric Boards (SFBs)

SFB MX2000-SFB 200 W (Typical)
220W at 55°C
220 W at40° C

220W at 25°C

SFB2 MX2000-SFB2-S 250 W (Typical)
295W at 55°C
280 W at 40° C

270 W at 25°C

Fan Trays

Fan trays, upper MX2000-FANTRAY 200 W (Typical)
1700 W at 55° C
1150 W at40° C

350 W at 25°C

Fan trays, lower MX2000-FANTRAY 200 W (Typical)
1700 W at 55° C
1150 W at 40° C

350Wat25°C

Adapter Cards

ADC MX2000-LC-ADAPTER 150 W

Control Board and Routing Engine (CB-RE)



Table 86: FRU DC Power Requirements (Continued))

Component Model Number Maximum Power Requirement
CB-RE RE-MX2000-1800X4 150 W (Typical)
250 W at 55° C
250 W at 40° C
250 W at 25° C
CB-RE REMX2K-X8-64G 400 W
MPCs
MPC-3D-16XGE-SFPP MPC-3D-16XGE-SFPP 440 W at 55° C ambient
MPC1 MX-MPC1-3D 165 W
MX-MPC1E-3D With MICs and optics:
239 W at 55° C
227 W at 40° C
219 W at 25° C
MPC1 Q MX-MPC1-3D-Q 175 W
MX-MPC1E-3D-Q With MICs and optics:
249 W at 55° C
237 W at 40° C
228 W at 25° C
MPC2 MX-MPC2-3D 274 W
MX-MPC2E-3D With MICs and optics:
348 W at 55° C
329 W at40° C

315Wat25°C



Table 86: FRU DC Power Requirements (Continued))

Component

MPC2 Q

MPC2 EQ

MPC2E P

MPC3E

32x10GE MPC4E

Model Number

MX-MPC2-3D-Q
MX-MPC2-3D-EQ
MX-MPC2E-3D-Q

MX-MPC2E-3D-EQ

MX-MPC2E-3D-P

MX-MPC3E-3D

MPCA4E-3D-32XGE-SFPP

Maximum Power Requirement

294 W

With MICs and optics:
368 W at 55°C

347 W at 40° C

333Wat25°C

294 W

With MICs and optics:
368 W at 55°C

347 W at 40° C

333Wat25°C

440 W

With MICs and optics:
520 W at 55° C, two 40 W MICs

420 W at 40° C, two CFP MICs
with LR4 optics

408 W at 25° C, two CFP MICs
with LR4 optics

610 W

With optics:
610 W at 55° C, with SFPP ZR
optics

560 W at 40° C, with SFPP ZR
optics

550 W at 25° C, with SFPP ZR
optics



Table 86: FRU DC Power Requirements (Continued))

Component Model Number Maximum Power Requirement
2x100GE + 8x10GE MPC4E MPC4E-3D-2CGE-8XGE 610 W
With optics:

610 W at 55° C, with SFPP ZR
and CFP LR4 optics

550 W at 40° C, with SFPP ZR
and CFP LR4 optics

530 W at 25° C, with SFPP ZR
and CFP LR4 optics

6x40GE + 24x10GE MPC5E MPC5E-40G10G With optics:
607 W at 55° C
6x40GE + 24x10GE MPC5EQ MPC5EQ-40G10G
541 W at40°C
511 Wat25°C
2x100GE + 4x10GE MPC5E MPC5E-100G10G With optics:
607 W at 55° C
2x100GE + 4x10GE MPC5EQ MPC5EQ-100G10G
541 W at40°C
511Wat25°C
MPC6E MX2K-MPC6E 1088 W with MICs and optics
MPC7E-MRATE MPC7E-MRATE 400 W (Typical)
545 W at 55°C
465 W at 40° C

440 W at 25°C



Table 86: FRU DC Power Requirements (Continued))

Component

MPC8E

(without MICs)

MPCZE

(without MICs)

MICs

ATM MIC with SFP

Gigabit Ethernet MIC with SFP

10-Gigabit Ethernet MIC with
XFP

10-Gigabit Ethernet MIC with
SFP+

Model Number

MX2K-MPC8E

MX2K-MPC9E

MIC-3D-80C3-20C12-ATM

MIC-3D-20-GE-SFP

2-Port: MIC-3D-2XGE-XFP

4-Port: MIC-3D-4XGE-XFP

MIC6-10G

Maximum Power Requirement

688 W (Typical)
805 W at 55° C
720 W at 40° C

690 W at 25°C

838 W (Typical)
1018 W at 55° C
870 W at 40° C

840 W at 25°C

35W

37W

2-Port: 29 W

4-Port: 37 W

74 W

With optics:

53 W at 55° C,40° Cand 25° C
with 10G BASE-SR and 10G
BASE-LR optics

66 W at 55° C,40° Cand 25° C
with 10G BASE-ER optics

74 W at 55° C,40° Cand 25° C
with 10G BASE-ZR optics



Table 86: FRU DC Power Requirements (Continued))

Component

10-Gigabit Ethernet DWDM
OTN MIC

40-Gigabit Ethernet MIC with
QSFPP

100-Gigabit Ethernet MIC with
CFP

100-Gigabit Ethernet MIC with
CXP

100-Gigabit Ethernet MIC with
CFP2

Model Number

MIC6-10G-OTN

MIC3-3D-2X40GE-QSFPP

MIC3-3D-1X100GE-CFP

MIC3-3D-1X100GE-CXP

MIC6-100G-CFP2

Maximum Power Requirement

84 W

With optics:
63 W at 55° C with 10G BASE-
LR OTN optics

63 W at 40° C with 10G BASE-
LR OTN optics

63 W at 25° C with 10G BASE-
LR OTN optics

18 W

40W

20W

104 W

With optics:
94 W at 55° C with 100G BASE-
LR4 OTN optics

86 W at 40° C with 100G BASE-
LR4 OTN optics

74 W at 25° C with 100G BASE-
LR4 OTN optics



Table 86: FRU DC Power Requirements (Continued))

Component Model Number

100-Gigabit Ethernet MIC with MIC6-100G-CXP
CXP

100-Gigabit DWDM OTN MIC MIC3-100G-DWDM
with CFP2

SONET/SDH OC3/STM1 Multi-  4-Port: MIC-3D-40C30C12-10C48

Rate MIC
8-Port: MIC-3D-80C30C12-40C48

0C192/STMé64 MIC with XFP MIC-3D-10C192-XFP

Maximum Power Requirement

57 W

49 W at 55° C with CXP SR10
optics

49 W at 40° C with CXP SR10
optics

49 W at 25° C with CXP SR10
optics

With optics:
91 W at55°C

83Wat25°C

4-Port:

24 W at 55°C
22.75W at40° C
21.5Wat25°C
8-Port:

29 Wat55°C
27.75W at 40° C

26.5Wat25°C

41 W at55°C
38.5Wat40°C

36 Wat25°C



Table 86: FRU DC Power Requirements (Continued))

Component Model Number Maximum Power Requirement

Channelized SONET/SDH OC3/  4-Port: MIC-3D-4CHOC3-2CHOC12 4-Port:
STM1 Multi-Rate MIC
8-Port: MIC-3D-8CHOC3-4CHOC12 41 W at55°C
40 W at40° C
39 Wat25°C
8-Port:
52W at55°C

50.5W at 40° C

49 W at 25°C

Channelized OC48/STM16 MIC ~ MIC-3D-1CHOC48 56.5W at 55°C
with SFP
54.5W at 40° C

53Wat25°C

Tri-Rate MIC MIC-3D-40GE-TX 41W

MIC MRATE MIC-MRATE e When installed into MPCS8E:
1.250 A@ 48 V (60 W)

e When installed into MPC9E:
1.771A@48V (85W)

DS3/E3 MIC MIC-3D-8DS3-E3 36 Wat55°C
MIC-3D-8CHDS3-E3-B 35Wat40°C

34 W at25°C

Channelized OC3/STM1 (Multi- MIC-3D-4COC3-1COC12-CE 33.96 W
Rate) Circuit Emulation MIC with
SFP
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MX2000 High-Voltage Universal PDM (MX2K-PDM-HV) Power Cord
Specifications

Table 87 on page 301 provides specifications and plug standards for the AC (20-input and 16-input)
power cord applicable to the universal (HVAC/HVDC) PDMs.

Table 87: 20-A and 16-A Cabling Options

Spare Juniper Model Number Locale Cord Set Rating Connector

CBL-JNP-SG4-C20 North America 20 A, 250 VAC C20 to Anderson 3-5958p4

AC Power Cord

CBL-JNP-SG4-JPL Japan 20 A, 250 VAC SAF-D-Grid 400 to NEMAL6-20

AC power cord

CBL-JNP-SG4-C20-CH Worldwide 16A, 250 VAC SAF-D-GRID 400 to IEC 60320 C20

AC power cord

Table 88 on page 302 provides specifications and connectors on the 30-A power cord provided for each
country or region applicable to the universal (HVAC/HVDC) PDMs.



Table 88: 30-A Cabling Options

Spare Juniper Model Number

CBL-PWR2-BARE

See Figure 102 on page 303.

CBL-PWR-5G4

CBL-PWR2-L6-30P

See Figure 103 on page 303.

CBL-PWR2-332P6W-RA

CBL-PWR2-332P6W

CBL-PWR-5G4-RA

CBL-PWR2-L6-30P-RA

CBL-PWR2-330P6W-RA Figure

104 on page 303.

CBL-PWR2-330P6W

Locale

North America

HVAC/HVDC power cord

North America

HVAC/HVDC power cord

North America

AC Power Cord

Continental Europe

AC power cord

Continental Europe

AC power cord

USA

HVAC/HVDC power cord

North America

AC power cord

Continental Europe

AC power cord

North America

AC power cord

Cord Set Rating

30 A, 400 VAC

30-A, 400 VAC

30 A, 400 VAC

30-A 250 VAC

30-A 250 VAC

30-A, 400 VAC

30 A, 250 VAC

30 A, 250 VAC

30 A, 250 VAC

Connector

Anderson/straight to bare
wire

SAF-D-GRID 400 straight

Anderson/straight to
L6-30P

Anderson/right-angle to IEC
332P6

Anderson/right-angle to IEC
332P6

SAF-D-GRID 400 right-
angle (LH)

Anderson/right-angle to
L6-30P

Anderson/right-angle to IEC
330P6

Anderson/right-angle to IEC
330P6

For the HVAC/HVDC power cord one end of the cable has an SAF-D-Grid 400 connector, the other end
of the cable is bare wire. See Figure 102 on page 303 and Table 88 on page 302. These cables are
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separately orderable and are not shipped automatically with the MX2K-PDM-HV orders. An example of
the bare wire cable and connector is shown in Figure 102 on page 303.

For connection to AC systems, Juniper provides a cable with either a NEMA 30-A connector (Figure 103
on page 303) or an IEC 330P6W connector (Figure 104 on page 303).

Figure 102: Bare Cable with Anderson Connector

8100697

1- Black wire-Positive (+) 3— White wire-Negative

2— Green wire-Ground

Figure 103: NEMA L6-P30 Connector

2100616



A WARNING: The AC power cord for the router is intended for use with the router only
and not for any other use.

A\  WARNING:
3

fEOEET MeyHIZORMERTT.
D BRERFIILER UEWNTIEEY, :

Translation from Japanese: The attached power cable is only for this product. Do not use
the cable for another product.

@ 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 router is installed in restricted access location. It has a separate
protective earthing terminal (Metric [-Mé] and English [-%-20] screw ground lugs)
provided on the chassis in addition to the grounding pin of the power supply cord. This
separate protective earth terminal must be permanently connected to earth.

A CAUTION: Power cords and cables must not block access to device components or
drape where people could trip on them.

MX2000 Router High-Voltage Universal (HVAC/HVDC) Power
Subsystem Electrical Specifications

Table 89 on page 305 lists the high-voltage second-generation universal power subsystem electrical
specifications.



Table 89: High-Voltage Universal PSM Electrical Specifications Per Input Configurations

Item

Maximum input current rating input
voltage @ 190 VDC or 180 VAC

Maximum output power

Redundancy

DC input voltage

DC nominal input current @ 380
VDCIN

Maximum output @ 52 VDC (upper
and lower cage)

DC standby output @ 5 VDC

AC input voltage

Maximum AC feed PSM input power

AC input line frequency

AC system current rating

Efficiency

NOTE: This value is maximum load.

Specification

Maximum input current 30 A (for 3000 W)

3400 W (dual feed) and 3000 W (single feed) @ 57.7 A

N+1 PSM

N+N feed redundancy

190 VDC to 410 VDC

10 A (3000 W for single feed)

3400 W (dual feed) and 3000 W (single feed)

30W

Operating range: 180-305 VAC

3365 W for single input, 1910 W for each input with dual-input
configuration.

47-63 Hz (+/-3Hz)

19 A (single input) @ 180 VAC input voltage, 11 A for each input with
dual-input configuration.

91% at full load



MX2000 High-Voltage Universal (HVAC/HVDC) Power Distribution Module Description
MX2000 High-Voltage Universal (HVAC/HVDC) Power Supply Module Description

Determining High-Voltage Universal (HVAC/HVDC) Power Requirements
for Your MX2010 Router

The information in this topic helps you determine which PSMs are suitable for various configurations, as
well as which PSMs are not suitable because output power is exceeded. You determine suitability by
subtracting the total power draw from the maximum output of the PSMs. Afterward, you calculate the
required input current. Finally, you calculate the thermal output.

We recommend that you provision power according to the maximum input current listed in the power
system electrical specifications (see MX2000 Router High-Voltage Universal (HVAC/HVDC) Power
Subsystem Electrical Specifications).

Use the following procedures to calculate the power requirement:
1. Calculate the power requirement.

2. Evaluate the power budget.

3. Calculate input power.

4. Calculate thermal output (BTUs) for cooling requirements.

The MX2010 HVAC/HVDC power system provides power to the FRUs in the chassis. Each power
system is made up of two HVAC/HVDC PDMs, nine PSMs, ten MPCs, four fan trays, eight SFBs, and
two Control Board and Routing Engines (CB-REs).

1. Calculate the power requirements (usage) using the values in "MX2010 High-Voltage Universal
(HVAC/HVDC) Power Requirements" on page 292 as shown in Table 90 on page 306.

Table 90: HVAC/HVDC Power Requirements for MX2010 Router

Component Model Number Power Requirement (Watts) with
91% Efficiency

Base chassis CHAS-BP-MX2010-BB -



Table 90: HYAC/HVDC Power Requirements for MX2010 Router (Continued)

Component Model Number

Fan trays (upper and lower) MX2000-FANTRAY-BB
MPC MX2K-MPC11E

ADC ADC

CB-RE RE-MX2000-1800X4-S
SFB—slots O through 7 MX2000-SFB3

MX2010 HVAC/HVDC power system (upper and lower half of chassis,
19 A feeds to each PDM input)

Power Requirement (Watts) with
91% Efficiency

1500 W * 2 + 300 W * 2= 3600 W

1980W * 10 = 19800 W

150 W * 10 = 1500 W

250 W *2 =500 W

385 W * 8 =3080W

3000 W * 8 PSMs=24,000 W (+ 1
PSM@3000 W redundant capacity)

2. Evaluate the power budget, including the budget for each configuration if applicable, and check the
required power against the maximum output power of available PDM options.

Table 91 on page 307 lists the PSMs, their maximum output power, and unused power (or a power

deficit).

Table 91: Calculating HVAC/HVDC Power Budget

Power Supply Module Maximum Output Power
of Power Supply Module
(Watt)

MX2010 Universal (HVAC/HVDC) PSM 3000 W for single feed

3400 W for dual feed

Maximum Output Power for
System (Watt)—Including
Redundant Capacity

3000 * 9 PSM with single feed =
27,000 W (PSM redundancy)

3400 * 8 PSM with dual feed =
27,200 W (feed redundancy)

3. Calculate input power. Divide the total output requirement by the efficiency of the PSM as shown in

Table 92 on page 308.



Table 92: Calculating HVAC/HVDC Input Power

Power Supply Module Power Supply Module Input Power Requirement (Watt)—
Efficiency per PSM
MX2010 Universal (HVAC/HVDC) PSM | 91% 3300 W for single feed, 3800 W for
dual feed

4. Calculate thermal output (BTUs). Multiply the input power requirement (in watts) by 3.41 as shown in
Table 93 on page 308.

Table 93: Calculating Typical HVAC/HVDC Thermal Output

Loaded Chassis Heat Load Thermal Output (BTUs per hour)

Loaded chassis configuration Typical power divided by (0.91 * 3.41) = BTU/hr.
BTU = 18,000 divided by (0.91 * 3.41) = 5,800 BTU/hr.

18,000 KW of output power consumed by the chassis. This is
the typical output the chassis can consume in a redundant
configuration.

MX2000 Host Subsystem CB-RE Description | 86

MX2020 Power Subsystem Description

Overview of Preparing the Site for the MX2020 Router

MX2000 High-Voltage Universal (HVAC/HVDC) Power Distribution Module Description

MX2000 Router High-Voltage Universal (HVAC/HVDC) Power Subsystem Electrical Specifications




High-Voltage Universal (HVAC/HVDC) Power Circuit Breaker
Requirements for the MX2000 Router

The circuit breaker protection on all the power supplies should be designed according to National
Electrical Code (NEC) of country of system installation or any similar local standard based on maximum
drawn current of the power supply specified in this document.

Each high-voltage universal (HVAC/HVDC) PSM has dual feeds. The input AC or DC receptacle inlet is
located on front panel of the PDM.

Each power cord feed should have dedicated circuit breakers. We recommend that size of the circuit
breaker protection should be designed according to National Electrical Code (NEC) of country of system
installation or any similar local standard based on maximum drawn current of the power supply specified
in this document.

A CAUTION: Use a 2-pole Circuit Breaker rated at minimum of 125% of the rated current
per NEC or as local codes. Primary Overcurrent Protection by the Building Circuit
Breaker. This breaker must protect against excess current, short circuit, and earth
grounding fault in accordance with NEC which is ANSI/NFPA 70.



Initial Installation and Configuration

Installation Overview | 311

Unpacking the Router | 317

Installing the Mounting Hardware | 329

Installing the Router | 334

Connecting the Router to Power | 396

Connecting the Router to the Network | 431
Register Products—Mandatory to Validate SLAs | 445
Initially Configuring the Router | 447




CHAPTER 16
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stallation Overview

IN THIS CHAPTER

Installing an MX2010 Router Overview | 311

Tools and Parts Required to Unpack the MX2010 Router | 313

Tools Required to Install the MX2010 Router Using a Pallet Jack | 313

Tools Required to Install the MX2010 Router Using a Router Transport Kit | 314
Tools and Parts Required to Maintain the MX2010 Hardware Components | 315

Tools and Parts Required for Connecting an MX2000 Router to Power | 315

Tools and Parts Required for MX2010 Router Connections | 316

I Installing an MX2010 Router Overview

To install the MX2010 router:

1.

Prepare your installation site. See:
e "Overview of Preparing the Site for the MX2010 Router" on page 197
Review the safety guidelines. See:

e General Safety Guidelines for Juniper Networks Devices

Unpack the router and verify the parts. See:

e "Unpacking the MX2010 Router" on page 318
e "Verifying the MX2010 Parts Received" on page 322

e "Unpacking the MX2010 Router Transport Kit" on page 326

Install the mounting hardware. See:

e "Installing the MX2010 Mounting Hardware for a Four-Post Rack or Cabinet" on page 329
Remove all components. See:

e "Removing Components from the MX2010 Router Chassis Before Installing It in a Rack" on page
334

311
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6. Install the router into the rack. See:

¢ ‘"Installing an MX2010 Router Using a Pallet Jack Overview" on page 350

¢ ‘"Installing an MX2010 Router Using a Router Transport Kit Overview" on page 357

7. Ground the router. See:

e "Grounding an MX2000 Router" on page 396

8. Reinstall all components. See:

e "Reinstalling Components in the MX2000 Router After Initially Installing the Router in a Rack"
on page 380

9. Connect cables to the network and external devices. See:

e "Connecting the MX2010 Router to Management and Alarm Devices" on page 431.

10. Connect the AC power cord, 240-V China cables, DC power cables, universal (HVAC/HVDC) power
cables. See:

e Installing MX2010 AC Power Supply Modules

e "Installing MX2000 Router DC Power Supply Modules (240 V China) " on page 476

e Installing MX2000 Router High-Voltage Universal (HVAC/HVDC) Power Supply Modules
¢ Installing MX2010 DC Power Supply Modules

e "Connecting AC Power to an MX2000 Router with Three-Phase Delta AC Power Distribution
Modules" on page 398

e "Connecting AC Power to an MX2000 Router with Three-Phase Wye AC Power Distribution
Modules" on page 402

e "Connecting Power to a DC-Powered MX2010 Router with Power Distribution Modules (-48 V)"
on page 411

e "Connecting Power to a DC-Powered MX2000 Router with DC Power Distribution Modules
(240 V China)" on page 416

e Connecting Power to a High Voltage-Powered MX2000 Router with Power Distribution
Modules

11. Power on the router. See:

e Powering On a Three-Phase AC-Powered MX2000 Router
e "Powering On the DC-Powered MX2010 Router" on page 424

e Powering On the High-Voltage Powered Universal (HVAC/HVDC) MX2000 Router

12. Perform the initial system configuration. See:

e ‘"Initially Configuring the MX2010 Router" on page 447


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/task/installation/connect-ac-power-mx2010-psm.html
https://www.juniper.net/documentation/en_US/release-independent/junos/topics/task/installation/mx2010-connect-dc-power-power-supply-module.html

MX2010 Chassis Description | 35
Routine Maintenance Procedures for the MX2010 Router | 839
MX2010 Troubleshooting Resources | 849

Tools and Parts Required to Unpack the MX2010 Router

To unpack the router and prepare for installation, you need the following tools:

Phillips (+) screwdriver, number 1, 2, and 3
1/2-in. or 13-mm open-end or socket wrench to remove bracket bolts from the shipping pallet

Blank panels to cover any slots not occupied by a component

Unpacking the MX2010 Router | 318

Unpacking the MX2010 Router Transport Kit | 326
Verifying the MX2010 Parts Received | 322
MX2010 Router Overview | 31

Tools Required to Install the MX2010 Router Using a Pallet Jack

To install the router, you need the following tools and equipment:

Standard pallet jack (not provided)

Pallet jack attachment—MX2000-PLLT-JCK-ADPTR

Front component shipping covers

Rear component shipping covers

Phillips (+) screwdrivers, numbers 1, 2, and 3

9/16-in. or 14-mm open-end or socket wrench to remove bracket bolts from the shipping pallet

ESD wrist strap



Antistatic mat

RELATED DOCUMENTATION

I Tools Required to Install the MX2010 Router Using a Router Transport Kit

Overview of Preparing the Site for the MX2010 Router | 197

Removing Components from the MX2010 Router Chassis Before Installing It in a Rack | 334
Installing the MX2010 Router Using a Pallet Jack with Attachment | 351

Reinstalling Components in the MX2000 Router After Initially Installing the Router in a Rack | 380

To install the router by using a router transport kit, you need the following tools and equipment:

Router transport kit (model number MX2K-TRNSPRT-KIT)
Front component shipping cover

Rear component shipping cover

Phillips (+) screwdrivers, numbers 1, 2, and 3

1/2-in. (12.7 mm) drive ratchet

1/4-in. (6.35 mm) torque-controlled driver or socket wrench to tighten the nuts on the router
transport kit

1-1/8-in. (28.57 mm) torque-controlled driver or socket wrench to tighten the router transport kit
winch mechanism

9/16-in. or 14-mm open-end or socket wrench with extension to remove bracket bolts from the
shipping pallet

Electrostatic discharge wrist strap

Antistatic mat

RELATED DOCUMENTATION

Overview of Preparing the Site for the MX2010 Router | 197
Installing the MX2010 Router Using a Pallet Jack with Attachment | 351
Reinstalling Components in the MX2000 Router After Initially Installing the Router in a Rack | 380

314



Tools and Parts Required to Maintain the MX2010 Hardware
Components

To maintain hardware components, you need the following tools and parts:
e ESD grounding wrist strap

e Flat-blade (-) screwdriver

e Phillips (+) screwdriver, number 1 and number 2

e Torx (T10) screwdriver

Routine Maintenance Procedures for the MX2010 Router | 839
Maintaining the MX2010 Host Subsystem | 789
Maintaining the Power Supply Modules on the MX2000 Line of Routers | 812

Tools and Parts Required for Connecting an MX2000 Router to Power

To provide power to the router, you need the following tools and parts:
e Phillips (+) screwdrivers, numbers 1 and 2
e 2.5 mm flat-blade (-) screwdriver

e 7/16-in. (11 mm) hexagonal-head external drive socket wrench, or nut driver, with a torque range
between 23 Ib-in. (2.6 Nm) and 25 Ib-in. (2.8 Nm) tightening torque, for tightening nuts to terminal
studs on each power distribution module (PDM).

e The terminal block connections on the AC delta and wye PDM use a 1/4-in. slotted screwdriver for
the slotted screws. Use a 5/32-in. (4 mm) Allen wrench for the 5/16-in. hex screws.

e Wire cutters

e Electrostatic discharge (ESD) grounding wrist strap

A CAUTION: The maximum torque rating of the terminal studs on the DC PDM is 25 Ib-in.
(33.89 Nm). The terminal studs may be damaged if excessive torque is applied. Use only



a torque-controlled driver or socket wrench to tighten nuts on the DC PDM terminal
studs. Use an appropriately sized driver or socket wrench. Ensure that the driver is
undamaged and properly calibrated and that you have been trained in its use. You may
wish to use a driver that is designed to prevent overtorque when the preset torque level
is achieved.

RELATED DOCUMENTATION

Grounding an MX2000 Router | 396
MX2000 Router Grounding Specifications | 218

Tools and Parts Required for MX2010 Router Connections

To connect the router to management devices and MPCs, you need the following tools and parts:
e Phillips (+) screwdrivers, numbers 1 and 2

e 2.5-mm flat-blade (-) screwdriver

e 2.5-mm Phillips (+) screwdriver

o Wire cutters

e Electrostatic discharge (ESD) grounding wrist strap

RELATED DOCUMENTATION

Connecting the MX2010 Router to a Network for Out-of-Band Management | 436
Connecting an MX2000 Router to a Console or Auxiliary Device | 437
Connecting an MX2010 Router to an External Alarm-Reporting Device | 439

316
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CHAPTER 17

Unpacking the Router

IN THIS CHAPTER

Unpacking the MX2010 Router Overview | 317
Unpacking the MX2010 Router | 318
Verifying the MX2010 Parts Received | 322

Unpacking the MX2010 Router Transport Kit | 326

Unpacking the MX2010 Router Overview

To unpack the router:
1. Gather the tools required to unpack the router. See:
e "Tools and Parts Required to Unpack the MX2010 Router" on page 313
2. Remove the router, accessory box, and all parts from the shipping crate. See:
e "Unpacking the MX2010 Router" on page 318
3. Unpack the router transport kit, if ordered. See:
e "Unpacking the MX2010 Router Transport Kit" on page 326
4. Verify that all parts have been received. See:

e "Verifying the MX2010 Parts Received" on page 322

RELATED DOCUMENTATION

Installing an MX2010 Router Overview | 311



Unpacking the MX2010 Router

The router is shipped in a wooden crate. A wooden pallet forms the base of the crate. The router chassis
is bolted to this pallet. Metal latches secure the top and bottom in place. Quick Start installation
instructions, a rack mount tray (for four-post or open-frame rack mounting), a pallet jack attachment, an
EMI cover, and a cardboard accessory box are also included in the shipping crate. The total weight of the
container including the router, FRUs, and accessories is 1343 Ib (609.18 kg)

@ NOTE: Depending on your configuration, the MX2010 might be shipped with additional
components already installed.

@ NOTE: The MX2010 can be ordered with extended EMI covers and extended cable
managers.

There are two styles of shipping crates for the MX2010. Figure 105 on page 319 shows the smaller
crate that measures 66.25 in. (168.3 cm) high, 42.0 in. (106.7 cm) wide, and 48.0 in. (121.9 cm) deep.
Figure 106 on page 320 shows the larger crate that measures 68.4 in. (173.7 cm) high, 44.4 in. (112.7
cm) wide, and 51.6 in. (131.1 cm) deep. If you are not sure which crate you have, plan for the larger
crate.

The total weight of the shipping crate with router and accessories will vary depending on your
configuration. See "MX2010 Physical Specifications" on page 203 for more details.



Figure 105: MX2010 Shipping Crate Dimensions (smaller)
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Figure 106: MX2010 Shipping Crate Dimensions (larger)
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@ NOTE: The router is maximally protected inside the shipping crate. Do not unpack it until
you are ready to begin installation.

9000433

To unpack the router:

1. Move the shipping crate to an ESD-approved 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 shipping pallet, you can use a forklift or pallet jack to move it.

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 and set it aside (see Figure 107 on page 321).

@ NOTE: If you ordered a router transport kit, the shipping crate door is used as a
ramp to guide the MX2010 out of the crate.

Using a two-person team, slide the remainder of the shipping crate off the pallet.

6. Remove the foam covering the top of the router.
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7. Remove the large mounting tray, pallet jack attachment, accessory box, and the Quick Start
installation instructions.

@ NOTE: If you ordered a router transport kit, see "Unpacking the MX2010 Router
Transport Kit" on page 326

Figure 107: Unpacking the MX2010

Verify the parts received against the list.

Remove the vapor corrosion inhibitor (VCI) packs attached to the pallet, being careful not to break
the VCI packs open.



10. To remove the brackets holding the chassis to the pallet, use a 9/16-in (14 mm) socket wrench, and
use a number 2 Phillips screwdriver to remove the bolts and screws from the brackets.

11. Set the shipping brackets aside for later use to secure the router to the pallet jack attachment.

@ NOTE: If you ordered a router transport kit, see "Unpacking the MX2010 Router
Transport Kit" on page 326 for instructions on how to unpack and install the router
transport kit.

12. Save the shipping crate cover, pallet, and packing materials in case you need to move or ship the
router at a later time.

Tools and Parts Required to Unpack the MX2010 Router | 313
Verifying the MX2010 Parts Received | 322
Installing the MX2010 Router Using a Pallet Jack with Attachment | 351

Installing an MX2010 Router Using a Router Transport Kit Overview | 357

Verifying the MX2010 Parts Received

A packing list is included in each shipment. Check the parts in the shipment against the items on the
packing list. The packing list specifies the part numbers and descriptions of each part in your order.

If any part is missing, contact a customer service representative.

A fully configured router contains the router chassis with installed components, listed in Table 94 on
page 322, and an accessory box, which contains the parts listed in Table 95 on page 324. The parts
shipped with your router can vary depending on the configuration you ordered.

Table 94: Parts List for a Fully Configured MX2010 Router

Component Quantity
Chassis, including backplane, and craft interface. 1

EMI cover 1



Table 94: Parts List for a Fully Configured MX2010 Router (Continued)

Component

Four-post mounting shelf

Open-frame mounting shelf (optional)

MPCs

Adapter cards

MICs

SFBs

Combined Control Board with Routing Engines (CB-REs)

Power distribution modules (PDMs)

Power supply modules (PSMs)

Fan trays

Upper air baffle (optional)

PSM air filter

Air filter (lower)

Card-cage cable manager and air filter

Cable manager (lower)

Quantity

Upto 10

Upto 10

Up to 20

Upto8

lor2

Up to 2

Upto 9



Table 94: Parts List for a Fully Configured MX2010 Router (Continued)

Component

DC cable manager (rear)

Quick Start installation instructions

Blank panels for slots without components installed

Table 95: Accessory Box Parts List

Part

Screws to mount chassis

Terminal block plug, 3 pole, 5.08 mm spacing, 12 A, to connect the
router alarms

Label, accessories contents, MX2010

USB flash drive with Junos OS

NOTE: The hardware device packages shipped after September
2025 may not include bootable USB flash drives. If your device
package does not include a bootable USB flash drive, we
recommend that you create a bootable USB flash drive
following the instructions provided in Best Practices for
Upgrade/Downgrade from Bootable USB.

You may obtain a USB flash drive from any commercial source.
The USB flash drive must have:

e A minimum of 16 GB storage space

e No security features, such as a keyed boot partition

Read me first document

Quantity

One blank panel for each slot not occupied
by a component.

Quantity

14


https://supportportal.juniper.net/s/article/Best-Practices-for-Upgrade-Downgrade-from-Bootable-USB?language=en_US
https://supportportal.juniper.net/s/article/Best-Practices-for-Upgrade-Downgrade-from-Bootable-USB?language=en_US

Table 95: Accessory Box Parts List (Continued)

Part Quantity
Affidavit for T1 connection 1
Juniper Networks Product Warranty 1
End User License Agreement 1
Document sleeve 1
3" x 5" pink bag 2
9" x 12" pink bag, ESD 2
Accessory box, 19 x 12 x 3" 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.


https://ftdichip.com/drivers/vcp-drivers/
https://ftdichip.com/drivers/vcp-drivers/
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RELATED DOCUMENTATION

Tools and Parts Required to Unpack the MX2010 Router | 313
Unpacking the MX2010 Router | 318
MX2010 Router Overview | 31

I Unpacking the MX2010 Router Transport Kit

The router transport kit is shipped in a wooden crate. A wooden pallet forms the base of the crate.
Metal clips secure the top and front of the crate in place.

The router transport kit shipping container measures 36 in. (91.4 cm) high, 32 in. (81.3 cm) wide, and
44.5in. (113 cm) deep (see Figure 108 on page 326). The total weight of the container containing the
router transport kit is 200 Ib (90.71 kg).

Figure 108: Router Transport Kit Crate Dimensions
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@ NOTE: The router transport kit is maximally protected inside the shipping crate. Do not
unpack it until you are ready to begin installation.

To unpack the router transport kit:
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. Move the router transport kit shipping crate to an ESD-approved staging area, where you have
enough room to remove the kit for assembly.

2. Position the shipping crate with the arrows pointing up.

3. Remove the metal clips on the shipping crate that secure the top and front to the crate (see Figure

109 on page 327).

Figure 109: Open Router Transport Kit Shipping Crate

. Remove the top and front of the shipping crate, and set them aside.

5. Remove the two wing nuts that secure the wooden brace to the shipping crate platform, and set

them aside.

. Align the crate door with the shipping crate platform, and secure the door to the platform by using
the attached velcro straps (see Figure 110 on page 328).
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Figure 110: Router Transport Kit Shipping Crate Door

Crate door/ramp

q000016

7. Remove the router transport kit from the shipping container.

8. Remove the vapor corrosion inhibitor (VCI) packs attached to the pallet, being careful not to break
the VCI packs open.

9. Save the shipping crate cover, pallet, and packing materials in case you need to move or ship the
router transport kit at a later time.

RELATED DOCUMENTATION

Tools and Parts Required to Unpack the MX2010 Router | 313
Verifying the MX2010 Parts Received | 322
Installing an MX2010 Router Overview | 311



CHAPTER 18

Installing the Mounting Hardware

IN THIS CHAPTER

Installing the MX2010 Mounting Hardware for a Four-Post Rack or Cabinet | 329

Installing the MX2010 Mounting Hardware for a Four-Post Rack or
Cabinet

IN THIS SECTION

Installing Cage Nuts, If Needed | 329
Installing the Four-Post Mounting Shelf | 331

Removing the Center-Mounting Brackets | 333

Installing Cage Nuts, If Needed

Insert cage nuts, if needed, into the holes listed in Table 96 on page 330 and Table 97 on page 330. The
hole distances are relative to the standard U division on the rack that is aligned with the bottom of the
mounting shelf.

To install cage nuts in a four-post rack:

1. On the rear side of both rack rails, insert cage nuts in the holes specified for the four-post mounting
shelf. Install the cage nuts in the front of the front rail (see Table 96 on page 330).

2. On the front side of both rack rails, insert cage nuts in the holes specified for mounting the chassis.
Install the cage nuts in the front of the front rail (see Table 96 on page 330).



Table 96: Mounting Hole Locations for Installing the Four-Post Mounting Shelf

Hole Distance Above U Division

6 3.25in.(8.3 cm) 1.86 U
5 2.63in. (6.7 cm) 15U
4 2.00in. (5.1 cm) 1.14 U
3 1.50in. (3.8 cm) 0.86 U
2 0.88in. (2.2 cm) 0.50 U
1 0.25in. (0.6 cm) 0.14 U

Table 97: Mounting Hole Locations for Installing a MX2010 Chassis in a Four-Post Rack or Cabinet

Hole Distance Above U Division

110 63.88in. (162.2 cm) 36.50U
101 58.63in.(148.9 cm) 33.50U
92 53.38in.(135.6 cm) 30.50 U
83 48.13in.(122.2 cm) 27.50U
74 42.88in. (108.9 cm) 2450V
65 37.63in.(95.6 cm) 21.50U
56 32.38in.(82.2 cm) 18.50 U

47 27.13in. (68.9 cm) 15.50U



Table 97: Mounting Hole Locations for Installing a MX2010 Chassis in a Four-Post Rack or Cabinet
(Continued)

Hole Distance Above U Division

38 21.88in. (55.6 cm) 12.50 U
29 16.63 in. (42.2 cm) 9.50U
20 11.38 in. (28.9 cm) 6.50U
11 6.13in.(15.6 cm) 3.50U

The holes in the front-mounting flanges are spaced at 3 U (5.25 in. (13.3 cm).

SEE ALSO

Verifying the MX2010 Parts Received | 322

Installing the Four-Post Mounting Shelf

A mounting shelf is required for installing the router in a four-post rack or cabinet. The shelf is not
required for installing the router in an open-frame rack.

To install the four-post mounting shelf (see Figure 111 on page 332):

1. Slide the shelf between the rack rails, resting the bottom of the shelf on the rack rail supports. The
shelf installs on the front of the rear rails, extending toward the front of the rack.

2. Partially insert screws into the open holes in the rear flanges of the four-post mounting shelf.

@ NOTE: Depending on the type of rack or cabinet you have, cage nuts might be required.

3. Tighten all the screws completely.

4. On the front of each front rack rail, partially insert a mounting screw into the holes in each ear of the
four-post mounting shelf.

5. Tighten all the screws completely.
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Figure 111: Installing the Mounting Hardware for a Four-Post Rack or Cabinet

o
Q Q
o Q
N N I :
o 2 ° 5
2 Q P %ﬁ :
2 2 %% Q
N o %% :
z A :
2 9
5 5 - o A
: : . N
N o PLd 2 ‘\\‘ @L‘x
Q N Al T~o
2 N %% 9 /“ N [@\‘\\ -
Q N ¢¢ N ‘\\\ @\ T
o R L ,A‘ N
° 2 N N AR
N N < 0 /~| ‘\‘ N
0 2 e 6. .
2 N 2 0 &\|\ ‘A‘x -
N 0 o ‘|\\ Gl T
Q o N /\x (@‘ .
Q N N /\|\ ) ‘\‘ v
N N N |\ Gl T
o N 2 /\|\\ @‘ s
N N 5 Z3\ ‘\ v
o Q N AN @‘L‘\ Sw
N o D IR
N o . EL N
2 Q ~
/(/Jj N \ K
s . Q
N Q
Q /
o =
o /
§
Q 24 in. (60.96 cm)
t0 30.6 in. (77.72 cm)

9007101

@ NOTE: The two rear flanges on the four-post mounting shelf are adjustable from 24 in.
(60.96 cm) through 30 in. (76.2 cm) to accommodate different types of racks rails.

@ NOTE: There must be a minimum of 34-U unobstructed front-to-back usable rack space
when installing the MX2010 router into a four-post rack or cabinet.

SEE ALSO

Installing the Router Transport Kit on the MX2010 Router | 357
Installing the MX2010 Router Using a Pallet Jack with Attachment | 351
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Removing the Center-Mounting Brackets
The center-mounting brackets are not used for a four-post rack, and must be removed from the chassis.
To remove the center-mounting brackets from the chassis:

1. Loosen the screws from each bracket (see Figure 112 on page 333).

2. Remove each bracket.

Figure 112: Center-Mounting Bracket Removal

RELATED DOCUMENTATION

MX2010 Rack-Mounting Hardware | 79
MX2010 Rack Requirements | 209



CHAPTER 19

Installing the Router

IN THIS CHAPTER

Removing Components from the MX2010 Router Chassis Before Installing It in a Rack | 334
Installing an MX2010 Router Using a Pallet Jack Overview | 350

Installing the Pallet Jack Attachment | 350

Installing the MX2010 Router Using a Pallet Jack with Attachment | 351

Installing an MX2010 Router Using a Router Transport Kit Overview | 357

Installing the Router Transport Kit on the MX2010 Router | 357

Securing the MX2010 Router to the Router Transport Platform | 360

Using the Router Transport Kit to Install the MX2010 Router in a Four-Post Rack | 363
Using the Router Transport Kit to Install the MX2010 Router in an Open-Frame Rack | 373

Reinstalling Components in the MX2000 Router After Initially Installing the Router in a Rack | 380

Removing Components from the MX2010 Router Chassis Before
Installing It in a Rack

IN THIS SECTION

Removing the Power Distribution Modules Before Installing an MX2000 Router with a Pallet Jack | 335
Removing the Power Supply Modules Before Installing an MX2000 Router | 339

Removing the Fan Trays Before Installing an MX2010 Router | 343

Removing the SFBs Before Installing an MX2010 Router | 345

Removing the MPCs and Adapter Card Before Installing an MX2010 Router | 346

Removing the MPCs Without Removing an Adapter Card Before Installing an MX2010 Router | 347
Removing the CB-REs Before Installing the MX2010 Router | 348



Before installing the router with a pallet jack, you must first remove shipping covers and components
from the chassis. With components removed, the chassis weighs approximately 324 Ib (146.96 kg).

A CAUTION: The shipping covers help guide the chassis into the rack. Applying force to
any other part of the chassis can cause damage.

Removing the Power Distribution Modules Before Installing an MX2000 Router with
a Pallet Jack

Remove the topmost PDM (PDM1) first, and then work your way downward. To remove an AC, DC, 240
V China, or universal (HVAC/HVDC) PDM (see Figure 113 on page 336, Figure 114 on page 337 Figure
115 on page 338, and Figure 116 on page 339).

1. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

2. On an AC-powered router, move the AC circuit breaker from the power source to the off (O)
position. On a DC-powered router, move the DC circuit breaker from the power source to the off (O)
position.

We recommend this precaution even though the PDMs are not connected to power sources.

3. Loosen the two captive screws on the PDM faceplate. Pull the two spring-loaded locking levers away
from the chassis until it stops.

@ NOTE: PDML1 locking levers are pulled down to release from chassis, and PDMO locking
levers are pulled up to release from chassis.

The PDM is extended slightly away from the chassis.

4. With both hands, grasp the two handles and gently pull the PDM straight out of the chassis.

& CAUTION: Do not touch the power connector in the back of the PDM. They can get
damaged.

A CAUTION: Do not stack PDMs on one another after you remove them. Place each
component on an antistatic mat resting on a stable, flat surface.
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Figure 113: Removing an AC Power Distribution Module Before Installing the MX2000 Router
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Figure 114: Removing a DC Power Distribution Module (-48 V) Before Installing the MX2000 Router
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Figure 116: Removing a High-Voltage Universal (HVAC/HVDC) Power Distribution Module Before
Installing the MX2000 Router
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SEE ALSO

No Link Title

Removing the Power Supply Modules Before Installing an MX2000 Router

To remove the AC, DC, 240 V China, universal (HVAC/HVDC) PSMs (see Figure 117 on page 340, Figure
118 on page 341, Figure 119 on page 342, and Figure 120 on page 343):

1. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

2. On an AC-powered router, move the AC power switch on each PSM to the off (O) position. On a DC-
powered router, move the DC power switch on each PSM to the off (O) position.

We recommend this even though the PSMs are not connected to power sources.

3. Loosen the two captive screws that secure the PSM to the chassis. While grasping the handle on the
PSM faceplate with one hand, use your other hand to guide the PSM.

4. Pull the PSM straight out of the chassis.

339
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A CAUTION: Do not touch the power connector on the back of the PSM. It can get
damaged.

A CAUTION: Do not stack PSMs on one another after you remove them. Place each
component on an antistatic mat resting on a stable, flat surface.

Figure 117: Removing a AC Power Supply Module Before Installing the MX2000 Router
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Figure 118: Removing a DC Power Supply Module (-48 V) Before Installing the MX2000 Router
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Figure 119: Removing a DC Power Supply Module (240 V China) Before Installing the MX2000 Router
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Figure 120: Removing a High-Voltage Universal (HVAC/HVDC) Power Supply Module Before Installing
the MX2000 Router
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SEE ALSO

No Link Title

Removing the Fan Trays Before Installing an MX2010 Router

To remove the upper and lower fan trays (see Figure 121 on page 344 and Figure 122 on page 345):

@ NOTE: The fan trays are interchangeable and are hot-insertable and hot-removable.

1. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

2. Loosen the two captive screws on each side of the fan tray access panel and open the panel.

3. Loosen the two captive screws on the fan tray faceplate.
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4. Press and hold the latch while simultaneously pulling the fan tray out approximately 1 to 3 in. Place
one hand under the fan tray for support, while pulling the fan tray completely out of the router.

A WARNING: The fan trays use a double-latch safety mechanism. You must continually
press and hold the latch while removing the fan trays.

5. Place each component on an antistatic mat resting on a stable, flat surface.

A CAUTION: Do not stack fan trays on one another after you remove them.

6. Repeat the procedure for each fan tray.

Figure 121: Removing Upper Fan Trays
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Figure 122: Removing Lower Fan Trays
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Removing the SFBs Before Installing an MX2010 Router
To remove the SFBs (see Figure 123 on page 346):

1. Place an electrostatic bag or antistatic mat on a flat, stable surface.

2. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

3. Open the ejector handles outward simultaneously to unseat the SFB.
4. Grasp the ejector handles, and slide the SFB about halfway out of the chassis.

5. Place one hand underneath the SFB to support it, and slide it completely out of the chassis. Place it
on the antistatic mat.

A CAUTION: The weight of the SFB is concentrated in the back end. Be prepared to
accept the full weight—up to 12 Ib (5.45 kg)—as you slide the SFB out of the chassis.

& CAUTION: Do not stack hardware components on one another after you remove them.
Place each component on an antistatic mat resting on a stable, flat surface.

6. Repeat the procedure for each SFB.



Figure 123: Removing an SFB
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Removing the MPCs and Adapter Card Before Installing an MX2010 Router
To remove an MPC with an adapter card:

1. Have ready an antistatic mat for the MPC with an adapter card. Also, have ready rubber safety caps
when removing MPCs that have optical interfaces.

2. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

3. Open both the ejector handles simultaneously to unseat the both the MPC and the adapter card.

4. Grasp the handles, and slide the MPC along with the adapter card straight out of the card cage
halfway.

5. Place one hand around the front of the MPC with the adapter card and the other hand under the
MPC to support it. Slide the MPC along with the adapter card completely out of the chassis, and
place it on the antistatic mat or in the electrostatic bag.

346



A CAUTION: The weight of the MPC with the adapter card is concentrated in the back
end. Be prepared to accept the full weight—up to 25 Ib (11.34 kg)—as you slide the
MPC along with the adapter card out of the chassis.

When the MPC along with the adapter card is out of the chassis, do not hold it by the
ejector handles, bus bars, or edge connectors. They cannot support its weight.

Do not stack MPCs with the adapter cards on top of one another after removal. Place
each one individually in an electrostatic bag or on its own antistatic mat on a flat, stable
surface.

Removing the MPCs Without Removing an Adapter Card Before Installing an
MX2010 Router

To remove an MPC only, without removing the adapter card (see Figure 124 on page 348):

1. Have ready an antistatic mat for the MPC. Also, have ready rubber safety caps when removing MPCs
that have optical interfaces.

2. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

3. Simultaneously turn both the knobs counterclockwise to unseat the MPC from the adapter card.

4. Grasp both knobs, and slide the MPC straight out of the adapter card.

5. Place one hand around the front of the MPC and the other hand under it to support it. Slide the MPC
completely out of the adapter card, and place it on the antistatic mat or in the electrostatic bag.

& CAUTION: The weight of the MPC is concentrated in the back end. Be prepared to
accept the full weight—up to 18.35 Ib (8.32 kg)—as you slide the MPC out of the
adapter card.

When the MPC is out of the adapter card, do not hold it by the knobs, bus bars, or edge
connectors. They cannot support its weight.

Do not stack MPCs on top of one another after removal. Place each one individually in
an electrostatic bag or on its own antistatic mat on a flat, stable surface.



Figure 124: Removing an MPC Without Removing the Adapter Card
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Removing the CB-REs Before Installing the MX2010 Router
To remove a CB-RE (see Figure 125 on page 349):

1. Have ready an antistatic mat for the CB-RE. Also have ready rubber safety caps for each SFP
transceiver that uses an optical interface on the CB-RE that you are removing.

2. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

3. Open both ejector handles simultaneously to unseat the CB-RE.

4. Grasp the handles, and slide the CB-RE straight out of the card cage halfway.

5. Place one hand around the front of the CB-RE and the other hand under it to support it. Slide the
CB-RE completely out of the chassis, and place it on the antistatic mat or in the electrostatic bag.

A CAUTION: The weight of the CB-RE is concentrated in the back end. Be prepared to
accept the full weight—up to 15 Ib (6.8 kg)—as you slide the CB-RE out of the chassis.

When the CB-RE is out of the chassis, do not hold it by the ejector handles, bus bars, or
edge connectors. They cannot support its weight.
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A CAUTION: Do not stack CB-REs on one another after you remove them. Place each
component on an antistatic mat resting on a stable, flat surface.

Figure 125: Removing a CB-RE
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RELATED DOCUMENTATION

Preventing Electrostatic Discharge Damage to an MX Series Router
Overview of Preparing the Site for the MX2010 Router | 197
Reinstalling Components in the MX2000 Router After Initially Installing the Router in a Rack | 380


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/requirements/mx2010-safety-caution-esd-prevention.html

Installing an MX2010 Router Using a Pallet Jack Overview

1. Gather the tools required to install the router. See:

"Tools Required to Install the MX2010 Router Using a Pallet Jack" on page 313

2. Install the pallet jack attachment. See:

"Installing the Pallet Jack Attachment" on page 350

3. Install the MX2010. See:

"Installing the MX2010 Router Using a Pallet Jack with Attachment" on page 351

Installing an MX2010 Router Overview | 311
Installing an MX2010 Router Using a Router Transport Kit Overview | 357

Installing the Pallet Jack Attachment

To install the pallet jack attachment to the pallet jack:

1. Remove the pallet jack attachment from the shipping crate.
2. Place the pallet jack attachment across both pallet jack legs.

3. Using a 9/16-in. (14 mm) socket wrench, loosen and remove the eight shipping bracket support
torque fasteners that are located on the top of the pallet jack attachment platform.

4. Using a 9/16-in. (14 mm) socket wrench, loosen the torque fasteners that are located on the four
adjustable pallet jack attachment brackets.

5. Adjust the four pallet jack attachment brackets until they fit under the pallet jack legs.

6. Tighten the torque fasteners by using a 9/16-in. (14 mm) socket wrench to secure the brackets on
the pallet jack attachment to the pallet jack (see Figure 126 on page 351).
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Figure 126: Installing Pallet Jack Attachment onto Pallet Jack
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Installing the MX2010 Router Using a Pallet Jack with Attachment

Before installing the router, you must remove all components (see "Removing Components from the
MX2010 Router Chassis Before Installing It in a Rack" on page 334).

To install the router by using a pallet jack with attachment:

1. 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. See "Clearance
Requirements for Airflow and Hardware Maintenance for the MX2010 Router" on page 223.



Reattach the front and rear shipping covers to the chassis to help move the router. The handles on
the shipping covers are used to guide the chassis during installation.

A CAUTION: Do not lift the router by using the handles on the shipping covers. Use
these handles only to help position the router.

Place the pallet jack attachment across both legs and secure the attachment to the pallet jack.

Using a four-person team to load the router onto the pallet jack, make sure it rests securely on the
pallet jack attachment platform.



Figure 127: Loading the MX2010 Router onto the Pallet Jack

A CAUTION: Applying force to any other parts of the chassis other than the shipping
covers can damage the chassis.

Attach the shipping brackets to the pallet jack attachment by using existing bracket screws.

On each of the shipping brackets, partially insert screws into the hole to secure the brackets to the
chassis. Tighten all screws. These brackets will prevent the chassis from tilting.

Lower the pallet jack before moving the chassis. This will help distribute the weight evenly and
reduce the risk of tilting or damage to the chassis.
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10.

11.

Using the pallet jack, position the router in front of the rack or cabinet, centering it in front of the
rack.

@ NOTE: If you are installing the MX2010 router into a network cabinet, make sure
that no hardware, device, rack, or cabinet component obstructs the 34-U rack space
from access during installation.

Using the pallet jack, lift the chassis approximately 0.75 in. (1.9 cm) above the surface of the
mounting shelf (four-post rack) or bottom opening of the rack (open-frame rack), and position it as
close as possible.

@ NOTE: Due to the short lift capability of the pallet jack, we recommended that you
install the router on the bottom of the rack.

Remove the shipping brackets that are attached to the pallet jack attachment and chassis, and set
them aside.

Grasp the handles on the shipping covers and carefully slide the router into the rack (see and Figure
128 on page 355 and Figure 129 on page 356). If you are installing the router into a four-post rack,
continue sliding the router onto the mounting shelf so that the bottom of the chassis and the
mounting shelf overlap by approximately 2 inches.
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Figure 128: Loading the MX2010 Router into the Rack
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Figure 129: Installing the MX2010 Router on an Open-Frame Rack

foce s e oS0 0E0EdE IR IBICIDIPADABA BSOSO RO EIE IR A AP C IR AR AP DA

guoT4E2

12. With four people pushing on the front-mounting flanges, slide the router until the center-mounting
brackets (open-frame racks) or front-mounting flanges (four-post racks) contact the rack rails. In a
four-post rack, the mounting shelf ensures that the holes in the front-mounting flanges of the
chassis align with the holes in the rack rails.

13. Move the pallet jack away from the rack.

14. Insert twelve mounting screws (six on each side) into the mounting holes to secure the router to the
rack.
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15. Visually inspect the alignment of the router. If the router is installed properly in the rack, all the
mounting screws on one side of the rack should be aligned with the mounting screws on the
opposite side, and the router should be level.

RELATED DOCUMENTATION

| Installing an MX2010 Router Overview | 311

Installing an MX2010 Router Using a Router Transport Kit Overview

1. Gather the tools required to install the router. See:
"Tools Required to Install the MX2010 Router Using a Router Transport Kit" on page 314

2. Install the router transport kit. See:

"Installing the Router Transport Kit on the MX2010 Router" on page 357

3. Secure the router to the router transport platform. See:

"Securing the MX2010 Router to the Router Transport Platform" on page 360

4. Install the router using the router transport kit. See either:

"Using the Router Transport Kit to Install the MX2010 Router in a Four-Post Rack" on page 363 or
"Using the Router Transport Kit to Install the MX2010 Router in an Open-Frame Rack" on page 373

RELATED DOCUMENTATION

| Installing an MX2010 Router Overview | 311

Installing the Router Transport Kit on the MX2010 Router

@ NOTE: The router transport kit can be purchased from Juniper Networks.

The router transport kit includes the following components:

e Router transport platform



e Router transport left and right mounting plates with adjustable wheel assembly
e Router winch mount with winch strap plate
To install the router transport kit:

1. Remove the router transport kit from the shipping crate (see "Unpacking the MX2010 Router
Transport Kit" on page 326).

@ NOTE: The router transport kit weighs approximately 138.5 Ib (62.82 kg).

2. Remove the winch strap plate that is secured to the winch mount by using a 9/16-in. (14 mm) socket
wrench, and set the plate aside.

3. Using a number 3 Phillips screwdriver, loosen the captive screws that secure the winch mount to the
router transport kit, and set the mount aside.

4. Using a number 3 Phillips screwdriver, loosen the captive screws that secure the router transport
mounting plate and wheel assembly (left and right) to the router transport platform, and set them
aside (see Figure 130 on page 359).



Figure 130: Preparing the Router Transport Kit for Installation
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. Remove the four shipping brackets that secure the router to the shipping crate platform using a
9/16-in. (14 mm) socket wrench, and a number 2 Phillips screwdriver, and set the brackets aside.

. Align the left router transport mounting plate and wheel assembly (indicated by left arrow) with the
holes on the left side of the chassis (see Figure 131 on page 360).

. Using a number 3 Phillips screwdriver, tighten the captive screws to secure the router transport
mounting plate and wheel assembly to the chassis.

. Align the right router transport mounting plate and wheel assembly (indicated by right arrow) with
the holes on the right side of the chassis (see Figure 131 on page 360).

. Using a number 3 Phillips screwdriver, tighten the captive screws to secure the router transport
mounting plate and wheel assembly to the chassis.
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Figure 131: Installing the Router Transport Kit onto the MX2010 Router

RELATED DOCUMENTATION

Overview of Preparing the Site for the MX2010 Router | 197
Installing an MX2010 Router Using a Router Transport Kit Overview | 357

I Securing the MX2010 Router to the Router Transport Platform

To secure the router to the router transport platform:
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1. Ensure that the rack is in its permanent location and is secured to the building. Ensure that the
installation site allows adequate clearance for router transport kit turn ratios, airflow, and
maintenance.

2. Using the shipping crate door as a ramp, secure the door to the crate platform by using the two metal
latches (see Figure 132 on page 361).

Figure 132: Securing the Crate Door to the Shipping Crate Platform

@ NOTE: An empty MX2010 weighs approximately 324 Ib (146.96 kg).



3. Using a two-person team on either side of the chassis, turn the handles on the router transport four
or five times until the chassis is raised approximately 1 in. (2.54 cm), making sure that the chassis is
level.

@ NOTE: The router transport kit is equipped with four T-shaped levels on top of each of
the four router transport mounting brackets. Make sure the bubbles within the T-
shaped levels are between the lines, indicating the chassis is level.

& CAUTION: Do not raise the chassis above 1 in. (2.54 cm). This ensures that the router
will not tilt when transporting, which can result in injury or damage to the router.

4. Turn the four wheels on the router transport kit toward the rear of the chassis.

5. Grasping the handles on the shipping covers, carefully guide the chassis down the crate ramp to the
rack location.

A WARNING: Do not push or pull the router fast during transporting. Using excessive
speed can cause the wheels to turn abruptly and tilt the router over.

& CAUTION: Do not lift the router by using the handles on the shipping covers. Use these
handles only to help position the router.

6. Position the router transport platform directly under the router, aligning the router transport
platform with the bottom of the chassis by adjusting the four leveling mounts.

@ NOTE: The router transport platform height can be adjusted between 0.25 in. (0.6 cm)
and a maximum of 4 in. (10.16 cm).

7. Secure the router transport platform to the router transport mounting plates by using the four latch
locks (see Figure 133 on page 363).
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Figure 133: Securing the Router Transport Platform

Using the Router Transport Kit to Install the MX2010 Router in a Four-
Post Rack

Because of the router's size and weight—up to 985 Ib (446.79 kg) depending on the configuration—we
recommend that you use a router transport kit to install the router.



@ NOTE: Four people are needed to install the router into a rack.

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

To install the router in a four-post rack by using the router transport kit:

1. Install the winch strap plate to the rear of the router by tightening the four captive screws (see
Figure 134 on page 365).
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Winch Strap Plate (Four-Post Rack)
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2. Using a four-person team, transport the router to the rack installation location and center it in front
of the mounting shelf.

@ NOTE: A minimum of 38 in. (96.5 cm) of clearance is required to roll the chassis
sideways.

@ NOTE: A minimum of 42 in. (106.7 cm) of circular space is required to rotate the
chassis.

@ NOTE: The router transport kit handles can be removed to accommodate aisle
width.

3. Install the winch mount bracket to the rear rack rails by using the six captive screws, and tighten
the screws (see Figure 135 on page 367).
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Figure 135: Installing Winch Mount Bracket to Rack Rails
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Adjust the height of the router by turning the handles clockwise until the router transport platform
is aligned with the surface of the mounting shelf and slightly higher than the mounting shelf (see
Figure 136 on page 368).

@ NOTE: Make sure the bubbles within the T-shaped levels are between the lines,
indicating that the router is level.

Adjust the four leveling mounts on the router transport platform until all four leveling mounts rest
firmly on the ground (see Figure 136 on page 368).
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Figure 136: Align the MX2010 Router with Rack Mounting Shelf
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Unlock the four toggle latches that secure the router transport platform to the router transport
mounting plate and wheel assembly.

Lift the wheels up by turning the handles counterclockwise so that the weight of the router is on
the router transport platform.

Using a number 3 Phillips screwdriver, loosen the captive screws that secure the router transport
mounting plates and wheel assembly to the chassis, and set them aside (see Figure 137 on page
370).
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Figure 137: Remove Router Transport Mounting Plate and Wheel Assembly
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9. Attach the winch strap to the winch strap plate at the rear of the router (see Figure 138 on page
371).

Figure 138: Attaching Winch Strap to Winch Strap Plate

Up

10. Attach a 1-1/8in. (28.57 mm) socket wrench to the winch mechanism and turn clockwise to start
pulling the chassis into the rack (see Figure 139 on page 372).
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Figure 139: Pulling the MX2010 into the Rack
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11.
12.
13.

14.

15.

@ NOTE: A four-person team is needed to carefully guide the router into the rack
while operating the winch.

@ NOTE: If the router is not pulled all the way into the rack by the winch mechanism,
grasp the handles on the shipping covers and carefully slide the router onto the
mounting shelf until the front-mounting flanges contact the rack rails. You must
remove the winch bracket to perform this procedure.

@ NOTE: There must be a minimum of 45-U of usable rack space when installing the
MX2010 into a 45-U rack.

Remove the router transport platform, and set the platform aside.
Remove the winch mount and winch strap plate, and set them aside.

Insert twelve mounting screws (six on each side) into the mounting holes to secure the router to the
rack.

Visually inspect the alignment of the router. To verify that the router is installed properly in the
rack, see that all the mounting screws on one side of the rack are aligned with the mounting screws
on the opposite side and the router is level.

Reassemble the router transport kit, and set it aside.

Overview of Preparing the Site for the MX2010 Router | 197

Tools Required to Install the MX2010 Router Using a Router Transport Kit | 314

MX2010 Router Transport Kit Moving Requirements and Guidelines | 213

Removing Components from the MX2010 Router Chassis Before Installing It in a Rack | 334
Reinstalling Components in the MX2000 Router After Initially Installing the Router in a Rack | 380

Using the Router Transport Kit to Install the MX2010 Router in an Open-
Frame Rack

@ NOTE: Four persons are needed to install the router into a rack.



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

To install the MX2010 in an open-frame rack by using a router transport kit:

1. Using the router transport platform, position the router in front of the rack or cabinet, centering it
in front of the rack.

2. Using a four-person team, transport the router to the rack installation location and center it in front
of the rack.

@ NOTE: A minimum of 38 in. (96.5 cm) of clearance is required to roll the chassis
sideways.

@ NOTE: A minimum of 42 in. (106.7 cm) of circular space is required to rotate the
chassis.

@ NOTE: The router transport kit handles can be removed to accommodate aisle
width.

3. Adjust the height of the router by turning the handles clockwise until the router transport platform
is approximately 0.75 in. above the bottom of the rack opening (see Figure 140 on page 375).

@ NOTE: Because of the short lift capability of the router transport kit, we recommend
that you install the router on the bottom of the rack.

@ NOTE: Make sure that the bubbles within the T-shaped levels are between the lines,
indicating that the router is level.

4. Adjust the four leveling mounts on the router transport platform until all four leveling mounts rest
firmly on the ground (see Figure 140 on page 375).
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the MX2010 Router with the Rack
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Figure 140
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Unlock the four toggle latches that secure the router transport platform to the router transport
mounting plate and wheel assembly.

Lift the wheels up by turning the handles counterclockwise so that the weight of the router is on
the router transport platform.

Using a number 3 Phillips screwdriver, loosen the captive screws that secure the router transport
mounting plates and wheel assembly to the chassis, and set them aside (see Figure 141 on page
377).
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ting Plate and Wheel Assembly

Figure 141: Remove Router Transport Moun
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8. Grasping the handles on the shipping covers, carefully slide the router into the rack until the center-
mounting brackets contact the rack rails (see Figure 142 on page 379).
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Figure 142: Sliding the MX2010 into the Open-Frame Rack
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@ NOTE: A four-person team is needed to carefully guide the router into the rack.

@ NOTE: There must be a minimum of 45-U of usable rack space when installing the
MX2010 into a 45-U rack.

9. Remove the router transport platform, and set the platform aside.

10. Insert twelve mounting screws (six on each side) into the mounting holes to secure the router to the
rack.

11. Visually inspect the alignment of the router. To verify that the router is installed properly in the
rack, see that all the mounting screws on one side of the rack are aligned with the mounting screws
on the opposite side and the router is level.

12. Reassemble the router transport kit, and set aside.

MX2010 Rack Requirements | 209
MX2010 Router Transport Kit Moving Requirements and Guidelines | 213
Installing an MX2010 Router Using a Router Transport Kit Overview | 357

Grounding an MX2000 Router | 396

Reinstalling Components in the MX2000 Router After Initially Installing
the Router in a Rack

IN THIS SECTION

Reinstalling the Power Distribution Modules | 381
Reinstalling the Power Supply Modules | 385
Reinstalling the Fan Trays | 389

Reinstalling the SFBs | 390

Reinstalling the Adapter Card | 392

Reinstalling the MPCs | 393

Reinstalling the CB-REs | 394



After the router is installed in the rack, remove the shipping covers, and reinstall the removed
components before booting and configuring the router. You reinstall components first in the rear of the
chassis, and then in the front:

Reinstalling the Power Distribution Modules

To reinstall the AC, DC, or universal PDMs, follow this procedure for each PDM (see Figure 143 on page
382, Figure 144 on page 383,Figure 145 on page 384, and Figure 146 on page 385):

1. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

2. For an AC-powered router, move the AC circuit breaker on the power source to the off (O) position.
For a DC-powered router, move the DC circuit breaker on the power source to the off (O) position.

We recommend this precaution even though the PDMs are not connected to power sources.

3. Take each PDM to be installed out of its electrostatic bag, and identify the slot on the PDM where it
will be connected.

4, Turn the DC power switch to the off (O) position on all PSMs that are associated with the PDM being
reinstalled.

5. Using both hands, grasp the two handles and slide the PDM partway into the chassis.

6. Align both locking levers with the openings in the chassis, and simultaneously close them to fully seat
the PDM.

7. Tighten both captive screws on the locking levers.

@ NOTE: The three-phase delta or wye AC PDM terminal blocks will be flipped depending
on which slot the PDMs gets plugged into.
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Figure 143: Reinstalling an AC Power Distribution Module
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Figure 144: Reinstalling a DC Power Distribution Module (-48 V)
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DC Power Distribution Module (240 V China)
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Figure 146: Reinstalling a High-Voltage Universal (HVAC/HVDC) Power Distribution Module
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@ NOTE: For the DC-powered router, make sure the switch is set to 60 A, or 80 A to
match the DC circuit input feed. This does not apply to the 240 V China DC PDM or the
universal (HVAC/HVDC) PDM.

Reinstalling the Power Supply Modules

To reinstall the AC, DC, or universal (HVAC/HVDC) PSMs, follow this procedure for each PSM (see
Figure 147 on page 386, Figure 148 on page 387, Figure 149 on page 388, and Figure 150 on page
389).

1. Remove the PSM to be installed out of the ESD bag, and identify the slot where it will be installed; O
through 8.

@ NOTE: The MX2000 PSMs can be installed in any order in the chassis.

2. For an AC-powered router, move the AC power switch on the PSMs to the off (O) position. For a DC-
powered router, move the DC power switch on the PSMs to the off (O) position.



386

3. While holding the handle, using both hands, slide the PSM straight in until the PSM is fully seated
into the chassis slot.

4. The PSM faceplate should be flush with adjacent PSMs.

Figure 147: Reinstalling an AC Power Supply Module
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Figure 148: Reinstalling a DC Power Supply Module (-48 V)
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Figure 149: Reinstalling a DC Power Supply Module (240 V China)
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Figure 150: Reinstalling a High-Voltage Universal (HVAC/HVDC) Power Supply Module
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Reinstalling the Fan Trays
To reinstall the upper or lower fan trays, (see Figure 151 on page 390 and Figure 152 on page 390):

1. Loosen the two captive screws on each side of the fan tray access panel, and open the panel.

2. Take each fan tray to be installed out of its electrostatic bag, and identify the slot on the fan tray
where it will be connected.

3. While grasping the handle, place one hand under the fan tray for support, and align it into the slot.
4. Press and hold the latch while guiding the fan tray half way in until it stops.

@ NOTE: The fan tray has a safety mechanism so that the fan tray cannot be removed in
one motion.

5. Press and hold the latch a second time while inserting the fan tray completely into the router.
6. Tighten the two captive screws on the fan tray faceplate.

7. Close the fan tray access panel, and tighten the captive screws to secure it in place.
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Figure 151: Reinstalling Upper Fan Trays
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Reinstalling the SFBs

To reinstall an SFB (see Figure 153 on page 392):



A CAUTION: Before removing or replacing an SFB, ensure that the ejector handles are
stored horizontally and pressed toward the center of the SFB.

. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

. Take each SFB to be installed out of its electrostatic bag, and identify the slot on the SFB where it
will be connected.

3. Carefully align the sides of the SFB with the guides inside the chassis.

4. Slide the SFB into the chassis until you feel resistance, carefully ensuring that it is correctly aligned.

. Grasp both ejector handles, and gently close them inward simultaneously until the SFB is fully
seated.

. Place the ejector handles in their proper position, vertically, and toward the center of the board.

A CAUTION: If one of the SFBs fails, do not remove the failed SFB until you have a
replacement or blank panel to install.
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Figure 153: Reinstalling an SFB
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Reinstalling the Adapter Card

To reinstall an adapter card (see Figure 154 on page 393):

1.

Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

Take each adapter card to be installed out of its electrostatic bag, and identify the slot where it will
be installed.

Locate the slot in the card cage in which you plan to install the adapter card.

4. Ensure that the adapter card is right-side up, with the text on the faceplate facing upward.

Lift the adapter card into place, and carefully align first the bottom, and then the top of the adapter
card with the guides inside the card cage.

6. Slide the adapter card all the way into the card cage until you feel resistance.

7. Grasp both ejector handles, and gently close them inward simultaneously until the adapter card is

fully seated.
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Figure 154: Reinstalling an Adapter Card
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Reinstalling the MPCs
To reinstall an MPC (see Figure 155 on page 394):

1. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

2. Take each MPC to be installed out of its electrostatic bag, and identify the slot where it will be
connected.

3. Verify that each fiber-optic MPC has a rubber safety cap covering the transceiver. If it does not,
cover the transceiver with a safety cap.

4. Locate the slot in the adapter card in which you plan to install the MPC.
5. Ensure that the MPC is right-side up, with the text on the faceplate facing upward.

6. Lift the MPC into place, and carefully align first the bottom, and then the top of the MPC with the
guides inside the adapter card.

7. Slide the MPC all the way into the adapter card until you feel resistance.

8. Turn both knobs and rotate them simultaneously clockwise until the MPC is fully seated into the
adapter card.



Figure 155: Reinstalling an MPC
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Reinstalling the CB-REs

To reinstall a CB-RE (see Figure 156 on page 395):

1.

Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

Take each CB-RE to be installed out of its electrostatic bag, and identify the slot on the CB-RE where
it will be connected.

Verify that each fiber-optic CB-RE has a rubber safety cap covering the transceiver. If it does not,
cover the transceiver with a safety cap.

Locate the slot in the CB-RE card cage in which you plan to install the CB-RE.

5. Ensure that the CB-RE is right-side up, with the text on the faceplate of the CB-RE facing upward.
6. Lift the CB-RE into place, and carefully align first the bottom, then the top of the CB-RE with the

guides inside the card cage.

7. Slide the CB-RE all the way into the card cage until you feel resistance.

8. Grasp both ejector handles, and gently close them inward simultaneously until the CB-RE is fully

seated.

394
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Figure 156: Reinstalling a CB-RE
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Overview of Preparing the Site for the MX2010 Router | 197

Tools Required to Install the MX2010 Router Using a Pallet Jack | 313

Removing Components from the MX2010 Router Chassis Before Installing It in a Rack | 334
Installing the MX2010 Router Using a Pallet Jack with Attachment | 351




CHAPTER 20

Connecting the Router to Power

IN THIS CHAPTER

Grounding an MX2000 Router | 396

Connecting AC Power to an MX2000 Router with Three-Phase Delta AC Power Distribution Modules | 398
Connecting AC Power to an MX2000 Router with Three-Phase Wye AC Power Distribution Modules | 402
Connecting Power to an MX2000 Single-Phase AC Power Distribution Module | 406

Mapping Input Power from AC Power Distribution Modules to AC Power Supply Modules on MX2000
Routers | 408

Connecting Power to a DC-Powered MX2010 Router with Power Distribution Modules (-48 V) | 411

Connecting Power to a DC-Powered MX2000 Router with DC Power Distribution Modules (240 V
China) | 416

Connecting Power to a High Voltage-Powered MX2000 Router with Power Distribution Modules | 417
Connecting an MX2000 DC Router Power Distribution Module (-48 V) Cable | 418

Connecting an MX2000 DC Router Power Distribution Module (240 V China) Cable | 422

Powering On the DC-Powered MX2010 Router | 424

Powering On the DC-Powered (240 V China) MX2000 Router | 425

Powering On the High-Voltage Powered Universal (HVAC/HVDC) MX2000 Router | 427

Powering On a Three-Phase AC-Powered MX2000 Router | 428

Grounding an MX2000 Router

To ground the router, you need the following tools:
e Phillips (+) screwdriver, number 2

e ESD grounding wrist strap

e Two UNC 1/4-20 nuts and washers

e Grounding lug, 4-AWG for 80-A input or 60-A input



@ NOTE: You must install the MX2020 router in a restricted-access location and ensure
the chassis is properly grounded at all times. The chassis has a 2-hole protective
grounding terminal provided on the chassis, see Figure 157 on page 398. 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 2-
hole lug ground connection. This tested system meets or exceeds all applicable EMC
regulatory requirements with the 2-hole protective grounding terminal.

You ground the router by connecting a grounding cable to earth ground and then attaching it to the

chassis grounding points by using two screws. To connect the grounding cable (see Figure 157 on page
398):

1.

Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

Ensure that all grounding surfaces are clean and brought to a bright finish before you make grounding
connections.

Connect the grounding cable to a proper earth ground.

4. Verify that a licensed electrician has attached the cable lug provided with the router to the grounding

cable.

. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to

one of the ESD points on the chassis.

Place the grounding cable lug over one of the grounding points on the rear of the chassis. The upper
pair is sized for UNC 1/4-20 nuts, and the lower pair is sized for Mé nuts.
Secure the grounding cable lug to the grounding points, first with the washers, and then with the

nuts.

Verify that the grounding cabling is correct, that the grounding cable does not touch or block access
to router components, and that it does not drape where people could trip on it.
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Figure 157: Connecting the Grounding Cable

| Air Filter

<]

RELATED DOCUMENTATION

MX2000 Router Grounding Specifications | 218

Prevention of Electrostatic Discharge Damage

Connecting AC Power to an MX2000 Router with Three-Phase Delta AC
Power Distribution Modules

A CAUTION: Do not mix AC and DC power modules within the same router.

@ NOTE: Ensure that you have connected the chassis to earth ground. See "Grounding an
MX2000 Router" on page 396.

A WARNING: Power connections must be performed by a licensed electrician only.

You connect AC power to the router with three-phase delta AC power distribution modules (PDMs) by
connecting the AC power cord from an AC PDM to an AC power source.

To connect an AC power cord to an AC power source:



10.
11.
12.

Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

Switch off the dedicated customer-site circuit breakers. Ensure that the voltage across the AC
power source cable leads is O V and that there is no chance that the cable leads might become
active during installation.

Detach the ESD grounding strap from the approved site ESD grounding point, and connect the
strap to one of the ESD points on the chassis.

Move the power switches on all the power supply module (PSM) faceplates to the off (O) position.

Verify that the correct three-phase delta PDMs are installed and secured in the chassis before
connecting power cables.

@ NOTE: The power cables must be uninstalled and removed from the three-phase
delta PDM before removal of the PDM from the chassis.

Using a number 2 Phillips (+) screwdriver, unscrew the four captive screws located on either side of
the metal AC wiring compartment (four screws total per PDM).

Remove the metal cover of the metal AC wiring compartment.

Unscrew the retaining nut from the AC power cord.

Place the retaining nut inside the metal wiring compartment.

Insert the wires of the AC power cord through the hole of the retaining nut and rubber grommet.
Insert the wires of the AC power cord through the hole of the metal wiring compartment.

Connect the wires to the AC terminal block on the three-phase delta AC PDM (see Figure 158 on
page 400). Loosen the input terminal or grounding point screw, insert each wire into the grounding
point input terminal, and tighten the screw (see Table 98 on page 401 for approved AC wire gauge).

@ NOTE: The terminal connections have either slotted screws or hex screws. Use a
1/4-in. slotted screwdriver for the slotted screws. Use a 5/32-in. (4 mm) Allen
wrench for the 5/16-in. hex screws.

To connect wires to the terminal block that serves six PSMs:

a. Insert the grounding wire into the grounding point labeled GND.
b. Insert the wire labeled L1 into the input terminal labeled A1l.

¢. Insert the wire labeled L2 into the input terminal labeled B1.

d. Insert the wire labeled L3 into the input terminal labeled C1.
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Figure 158: Connecting Power to a Three-Phase Delta AC Power Distribution Module
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@ NOTE: The three-phase delta AC PDM terminal blocks will be flipped depending on
which slot the PDM gets plugged into.

@ NOTE: The color of each AC power wire might vary. The MX2000 chassis is not
sensitive to phase rotation sequence—either CW or CCW will operate correctly.

A CAUTION: Wire label configuration is for Juniper Networks supplied cable only. If
you are using your own cable, make sure you use the proper connections.

To connect wires to the terminal block that serves three PSMs:
a. Insert the grounding wire into the grounding point labeled GND.
b. Insert the wire labeled L1 into the input terminal labeled A2.

¢. Insert the wire labeled L2 into the input terminal labeled B2.



13.
14.
15.

16.

d. Insert the wire labeled L3 into the input terminal labeled C2.

A WARNING: To protect power supplies from input voltage that might be caused by
mis-wired PDMs, before reinstalling the metal cover to the wiring compartment
apply AC voltage to the PDM (with disengaged PSM) make sure that two LEDs on
the PDM are lit green and that the AC voltage between AC terminal blocks A1-B1,
B1-C1, C1-A1, A2-B2, B2-C2, and C2-A2 for three-phase delta PDM is not more
than 264 VAC when measured with a digital voltage meter (DVM). Then turn off the
AC breaker, de-energizing the PDM, and install the metal cover and engage all AC
PSMs.

@ NOTE: The terminal connections have either slotted screws or hex screws. Use a
1/4-in. slotted screwdriver for the slotted screws. Use a 5/32-in. (4 mm) Allen
wrench for the 5/16-in. hex screws

@ NOTE: Three-phase delta AC wire assembly kits can be purchased from Juniper
Networks.

Table 98: Supported Three-Phase Delta AC Wire Gauge
Wire Gauge Description

4 x 6-AWG or equivalent 4 conductor wires, each wire is 6-AWG

@ NOTE: We recommend that you use the proper gauge wire in order for the cable
clamps to hold the AC cables. Using smaller gauge wiring results in the cable clamps
not tightening properly.

A WARNING: Power connections must be performed by a licensed electrician only.

Verify that the power cable connections are correct.
Screw the retaining nut onto the AC power cord to secure it to the metal wiring compartment.

Reinstall the metal PDM wiring cover, and using a number 2 Phillips (+) screwdriver, tighten the four
captive screws on the metal AC wiring compartment.

Use the provided plastic cable tie to fasten the AC power cord to the PDM.



17. Verify that the AC power cord does not touch or block access to router components, and that it
does not drape where people could trip on it.

18. Repeat the procedure for the other three-phase delta AC PDMs.

MX2000 Three-Phase Delta AC Power Distribution Module Description | 164
MX2000 Three-Phase Delta and Wye AC Power Distribution Module LEDs | 171

Mapping Input Power from AC Power Distribution Modules to AC Power Supply Modules on
MX2000 Routers | 264

Powering On a Three-Phase AC-Powered MX2000 Router
MX2000 AC Power System Electrical Specifications | 253
MX2000 AC Power Cord Specifications | 249

Prevention of Electrostatic Discharge Damage

Connecting AC Power to an MX2000 Router with Three-Phase Wye AC
Power Distribution Modules

A CAUTION: Do not mix AC and DC power distribution modules (PDMs) within the same
router.

@ NOTE: Ensure that you have connected the chassis to earth ground. See "Grounding an
MX2000 Router" on page 396.

A WARNING: Power connections must be performed by a licensed electrician only.

To connect an AC power cord to an AC power source:

1. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

2. Switch off the dedicated customer-site circuit breakers. Ensure that the voltage across the AC
power source cable leads is O V and that there is no chance that the cable leads might become
active during installation.



10.
11.

Detach the ESD grounding strap from the approved site ESD grounding point, and connect the
strap to one of the ESD points on the chassis.

Move the power switches on all the power supply module (PSM) faceplates to the off (O) position.

Verify that the correct three-phase wye PDMs are installed and secured in the chassis before
connecting power cables.

@ NOTE: The power cables must be uninstalled and removed from the three-phase
wye PDM before removal of the PDM from the chassis.

Using a number 2 Phillips (+) screwdriver, unscrew the four captive screws located on the either
side of the metal AC wiring compartment (four screws total on each PDM).

Remove the metal cover of the metal AC wiring compartment.

Unscrew the retaining nut from the AC power cord.

Insert the wires of the AC power cord through the hole of the retaining nut and rubber grommet.
Insert the wires of the AC power cord through the hole of the metal compartment.

Connect the wires to the AC terminal block on the three-phase wye AC PDM (see Figure 159 on
page 404). Loosen the input terminal or grounding point screw, insert each wire into the grounding
point or input terminal, and tighten the screw (see Table 99 on page 405 for approved AC wire

gauge).

@ NOTE: The terminal connections have either slotted screws or hex screws. Use a
1/4-in. slotted screwdriver for the slotted screws. Use a 5/32-in. (4 mm) Allen
wrench for the 5/16-in. hex screws.

To connect wires to the terminal block that serves six PSMs:

a. Insert the grounding wire into the grounding point labeled GND.
b. Insert the wire labeled L1 into the input terminal labeled A1l.

¢. Insert the wire labeled L2 into the input terminal labeled B1.

d. Insert the wire labeled L3 into the input terminal labeled C1.

e. Insert the wire labeled N into the input terminal labeled N1.
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Figure 159: Connecting Power to a Three-Phase Wye AC Power Distribution Module
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NOTE: The three-phase wye AC PDM terminal blocks will be flipped depending on
which slot the PDM gets plugged into.

NOTE: The color of each AC power wire might vary. The MX2000 series chassis is
not sensitive to phase rotation sequence—either CW or CCW will operate correctly.

CAUTION: Wire label configuration is for Juniper Networks supplied cable only. If
you are using your own cable, make sure you use the proper connections.

To connect wires to the terminal block that serves three PSMs:

a. Insert the grounding wire into the grounding point labeled GND.

b. Insert the wire labeled L1 into the input terminal labeled A2.

¢. Insert the wire labeled L2 into the input terminal labeled B2.



12.
13.
14.

15.
16.

d. Insert the wire labeled L3 into the input terminal labeled C2.

e. Insert the wire labeled N into the input terminal labeled N2.

A WARNING: To protect power supplies from input voltage that might be caused by
mis-wired PDMs, before reinstalling the metal cover to the wiring compartment,
apply AC voltage to the PDM (with disengaged PSM) and make sure that two LEDs
on the PDM are lit green and that the AC voltage between AC terminal blocks A1-
N1, B1-N1, C1-N1, A2-N2, B2-N2, and C2-N2 for three-phase wye PDM is not
more than 264 VAC when measured with a digital voltage meter (DVM). Then turn
off the AC breaker, de-energizing the PDM, and install the metal cover and engage
all AC PSMs.

@ NOTE: Three-phase wye AC wire assembly kits can be purchased from Juniper
Networks.

Table 99: Supported Three-Phase Wye AC Wire Gauge
Wire Gauge Description

5 x 10-AWG or equivalent 5 conductor wires, each wire is 10-AWG

@ NOTE: We recommend that you use the proper gauge wire in order for the cable
clamps to hold the AC cables. Using smaller gauge wiring results in the cable clamps
not tightening properly.

A WARNING: Power connections must be performed by a licensed electrician only.

Verify that the power cable connections are correct.
Screw the retaining nut onto the AC power cord to secure it to the metal wiring compartment.

Reinstall the metal PDM wiring cover, and using a number 2 Phillips (+) screwdriver, tighten the four
captive screws on the metal AC wiring compartment. Apply between 10 Ib-in. (1.13 Nm) to 12 Ib-in.
(1.35 Nm) of torque to each screw. Do not overtighten the screws.

Use the provided plastic cable tie to fasten the AC power cord to the PDM.

Verify that the AC power cord does not touch or block access to router components, and that it
does not drape where people could trip on it.



17. Repeat the procedure for the other three-phase wye AC PDMs.

MX2000 Three-Phase Wye AC Power Distribution Module Description | 166
MX2000 Three-Phase Delta AC Power Distribution Module Description | 164
MX2000 Three-Phase Delta and Wye AC Power Distribution Module LEDs | 171
Powering On a Three-Phase AC-Powered MX2000 Router

MX2000 AC Power System Electrical Specifications | 253

MX2000 AC Power Cord Specifications | 249

Prevention of Electrostatic Discharge Damage

Connecting Power to an MX2000 Single-Phase AC Power Distribution
Module

A CAUTION: Do not mix AC and DC power distribution modules (PDMs) within the same
router.

@ NOTE: Ensure that you have connected the chassis to earth ground. See "Grounding an
MX2000 Router" on page 396.

To connect an AC power cord to a single-phase seven-feed or nine-feed AC power distribution module
(PDM):

1. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
an approved site ESD grounding point. See the instructions for your site.

2. Switch off the dedicated customer-site circuit breakers. Ensure that the voltage across the AC
power source cable leads is O V and that there is no chance that the cable leads might become
active during installation.

3. Detach the ESD grounding strap from the approved site ESD grounding point, and connect the
strap to one of the ESD points on the chassis.

4. Move the power switch to the off (O) position on the PSM(s) that will be powered by the AC PDM.
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@ NOTE: After powering off a PSM, wait at least 60 seconds before turning it back on.

5. If a power cord retainer is installed on the PDM, remove the two thumb screws holding it in place
and remove the power cord retainer.

6. Plug the power cords into the power sockets on the PDM. Refer to Figure 160 on page 407. Apply
slight pressure so that the power cords are firmly seated in the power socket. As you plug in each
power cord, the power LED for the socket lights up green.

Figure 160: Plugging into the MX2000 Single-Phase AC Power Distribution Module
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7. Replace the power cord retainer, making sure the power cords do not touch or block access to
router components.

8. Flip the power switch on each PSM to the on (|) position to provide power to the router
components.

9. Verify that the LEDs on the PDM faceplate are lit steadily green, indicating that the AC terminal
block is receiving power.

10. Remove the ESD grounding strap from the ESD points on the chassis. Connect the strap to an
approved site ESD grounding point. See the instructions for your site.

A WARNING: Do not touch the power connectors on the PDM. They can contain
dangerous voltages.

RELATED DOCUMENTATION

Installing an MX2000 Single-Phase AC Power Distribution Module | 530

Removing an MX2000 Single-Phase AC Power Distribution Module

MX2000 Single-Phase AC Power Distribution Module Electrical Specifications | 259
Powering Off the AC-Powered or Universal HVAC/HVDC-Powered MX2000 Router | 845
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MX2000 AC Power Cord Specifications | 249
MX2000 AC Power System Electrical Specifications | 253
MX2000 Seven-Feed Single-Phase AC Power Distribution Module Description | 169

MX2000 Nine-Feed Single-Phase AC Power Distribution Module Description | 170

Mapping Input Power from AC Power Distribution Modules to AC Power
Supply Modules on MX2000 Routers

You connect AC power to the router by connecting two AC power cords to each AC PDM. One feed
maps to six PSMs and the other maps to three PSMs. Figure 161 on page 408 shows the mapping for
the MX2010 and Figure 162 on page 409 shows the mapping for the MX2020. The arrangement
matches the internal components of the PDM. Table 100 on page 410 shows the AC PDM input
mapping to AC PDMO/Input0 and PDM1/Inputl (MX2010 and MX2020). Table 101 on page 410 shows
the AC PDM input mapping to AC PDM2/InputO and PDM3/Input1 (MX2020 only).

Figure 161: Mapping AC Power Distribution Module Input to AC Power Supply Modules (MX2010)
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Figure 162: Mapping AC Power Distribution Module Input to AC Power Supply Modules (MX2020)

MX2020 System Rear View
IN P1/3_LEFT IN P1/3_RIGHT
e PDM3 fj%
PSM | PSM | PSM | PSM | PSM | PSM | PSM | PSM PSM
9 10" 12 13 14 [ 15 [ 18 | 17
IN PO/2_LEFT IN PO/2_RIGHT
e PDM2 g
IN P1/1_LEFT IN P1/1_RIGHT
i PDM1 P
PSS [PSM | PSKM [FSM | PSM | PSM | PSM (PSKM PSM
0 1 2 3 4 5 fi 7 8
IN PO/0_LEFT IN PO/O_RIGHT =
e | PDMO %

p%

409



Table 100: Input AC Power Mapping for PDMO and PDM1

PDMO/InputO (Left)

PSMO

PSM1

PSM2

PDMO/InputO (Right)

PSM3

PSM4

PSM5

PSMé6

PSM7

PSM8

PDM1/Input1 (Left)

PSMO

PSM1

PSM2

PSM3

PSM4

PSM5

Table 101: Input AC Power Mapping for PDM2 and PDM3

PDM2/InputO (Left)

PSM9
PSM10

PSM11

PDM2/InputO (Right)

PSM12

PSM13

PSM14

PSM15

PSM16

PSM17

PDM3/Inputl (Left)

PSM9

PSM10

PSM11

PSM12

PSM13

PSM14

PDM1/Inputl (Right)

PSMé6

PSM7

PSM8

PDM3/Input1 (Right)

PSM15

PSM16

PSM17

BEST PRACTICE: To achieve complete redundancy when you have two power sources,

such as Source A and Source B, we recommend that you connect them as follows:



e Connect Source A to PDMO-left and PDMO-right

e Connect Source B to PDM1-left and PDM1-right

‘ Powering On a Three-Phase AC-Powered MX2000 Router

Connecting Power to a DC-Powered MX2010 Router with Power
Distribution Modules (-48 V)

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.

You connect DC power to the router by attaching power cables from the external DC power sources to
the terminal studs on the PDM faceplates. You must provide the power cables (the cable lugs are not
supplied with the router).

To connect the DC source power cables to the router:

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.

2. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

@ NOTE: If the PSMs are installed in the router, make sure that the power switches on
all PSMs are turned to the off (O) position.

3. Move the DC circuit feed switch on the PDM faceplate to match the current rating amperage—60 A
or 80 A—for each feed.



@ NOTE: The switch position applies to all inputs of this PDM. Selecting the 60 A
position might reduce power output capacity available from each PSM.

@ NOTE: The type of feed that you use on the DC PDM (60 A or 80 A) depends on the
distribution scheme and distribution equipment. With a 60-A feed, the maximum
power supply output power is limited to 2100 W while the maximum power supply
input power is limited to 2400 W. With an 80-A feed, the maximum power supply
output is limited to 2500 W while maximum power supply input power is limited to
2800 W. The system power management software calculates the available and used
power based on DIP switch positions in the PDM.

Loosen the captive screws on the plastic cable restraint on the lower edge of the power faceplate.
The cable restraint is set on hinges that hold the cover in place during cable installation.

@ NOTE: You can remove the plastic cover for DC power cable installation by bending
the plastic cable restraint cover until the two plastic pins on both sides of the
housing unhinge.

Verify that the DC power cables are correctly labeled before making connections to the PDM. 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 DC PDM.

Install heat-shrink tubing insulation around the power cables at the connection point of the DC
power supply terminal.

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 163 on page 413 is a representational diagram that shows the steps to install heat-shrink
tubing.

@ NOTE: Do not overheat the tubing.

Figure 163: How to Install Heat-Shrink Tubing
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Remove the cover protecting the terminal studs on the faceplate.

Remove the nut and washers from each of the terminal studs. (Use a 7/16-in. [11 mm] nut driver or
socket wrench.)

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 164 on page 415). 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.)

@ NOTE: The input positions for the RTN (return) DC terminal studs and the -48V
(input) DC terminal studs correspond to the DC Power Supply Module (PSM) directly



above and below. The DC PSM slot positions are labeled, but the DC PDM cable
positions that correlate to the PSM positions are not labeled.

a. Secure each positive (+) DC source power cable lug to the RTN (return) terminal.

b. Secure each 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. The nut should be able to spin freely with your
fingers when it is first placed onto the terminal stud. Applying installation torque to
the nut when the nut is improperly threaded might result in damage to the terminal
stud.

A CAUTION: The maximum torque rating of the terminal studs on the DC PDM is 25
Ib-in. (33.89 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 PDM terminal studs.

@ NOTE: The DC PDMs in slots PDMO/InputO and PDM1/Inputl can be powered by
dedicated power feeds derived from feed Aor feed B. This configuration provides
the commonly deployed A/B feed redundancy for the system to balance the power
draw.

. Close the plastic cable restraint cover over the terminal studs on the faceplate.

. Route the positive and negative DC power cables through the left and right sides of the cable
restraint.

. Tighten the cable restraint captive screw to hold the power cables in place.

A CAUTION: The maximum torque rating of the cable restraint screws on the DC
PDM is 25 Ib-in. (33.89 Nm). Use only a torque-controlled screwdriver to tighten
screws on the DC PDM cable restraint.

. Verify that the power cables are connected correctly, that they are not touching or blocking access
to router components, and that they do not drape where people could trip on them.

. Repeat Steps 3 through 13 for the remaining PDMs.
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Figure 164: Connecting DC Power to the MX2010 Router
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A CAUTION: The MX2010 router has more than one connection to power after it is fully
connected. Disconnect all power sources before servicing the PSMs or PDMs to avoid
electrical shock.

RELATED DOCUMENTATION

DC Power Cable Specifications for the MX2010 Router | 290
Preventing Electrostatic Discharge Damage to an MX Series Router

Powering On the DC-Powered MX2010 Router | 424


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/requirements/mx2010-safety-caution-esd-prevention.html

Connecting Power to a DC-Powered MX2000 Router with DC Power
Distribution Modules (240 V China)

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.

@ NOTE: Ensure that you have connected the chassis to earth ground. See "Grounding an
MX2000 Router" on page 396.

You connect DC (240 V China) power to the router by attaching power cables from the external DC
power sources to the DC power cable that is connected to the PDM. The power cables are orderable
(CBL-PWR-240V-CH).

To connect the DC (240 V China) source power cables (CBL-PWR-240V-CH) to the router:

1. Switch off the dedicated customer site circuit breakers. Ensure that the voltage across the DC power
source cable leads is 0 V and that there is no chance that the cable leads might become active during
installation.

2. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

@ NOTE: If the DC PSMs (240 V China) are installed in the router, make sure the power
switches on all PSMs are turned to the off (O) position.

3. Plug the power cord into the power sockets on the DC PDM (240 V China). Refer to Figure 1. Apply
slight pressure so that the power cord is firmly seated in the power socket until you feel it engage. As
you plug in each power cord, the power LED for the socket lights up green.



Figure 165: Connecting Power
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4. Connect the power cords for the remaining PDMs.

Connecting Power to a High Voltage-Powered MX2000 Router with
Power Distribution Modules

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.

@ NOTE: Ensure that you have connected the chassis to earth ground. See "Grounding an
MX2000 Router" on page 396.

You connect AC or DC power to the router by connecting the power cord from a universal (HVAC/
HVDC) PDM to an AC or DC power source. See MX2000 High-Voltage Universal PDM (MX2K-PDM-
HV) Power Cord Specifications for the list of supported power cords.

To connect the DC or AC source power cables to the router:

1. Switch off the dedicated customer site circuit breakers. Ensure that the voltage across the AC or DC

power source cable leads is O V and that there is no chance that the cable leads might become active
during installation.



2. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

@ NOTE: If the PSMs are installed in the router, make sure the power switches on all
PSMs are turned to the off (O) position.

3. Plug the power cord into the power sockets on the high-voltage second-generation universal (HVAC/
HVDC) PDM . See Figure 1. Apply slight pressure so that the power cord is firmly seated in the
power socket until you feel it engage. As you plug in each power cord, the power LED for the socket
lights up green.

Figure 166: Connecting Power to the Universal (HVAC/HVDC) PDM
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4. Connect the power cords for the remaining PDMs.

Connecting an MX2000 DC Router Power Distribution Module (-48 V)
Cable

A WARNING: Before performing DC power procedures, disconnect all power sources. 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: Ensure that you have connected the chassis to earth ground. See "Grounding an
MX2000 Router" on page 396.

To connect a power cable for a DC PDM:

1. Locate a replacement power cable that meets the specifications defined in MX2000 Router DC (-48
V) Power Subsystem Electrical Specifications.

Verify that a licensed electrician has attached a cable lug to the replacement power cable.
Verify that the -48V LED is off.

Secure the power cable lug to the terminal studs, first with the flat washer, then the split washer,
and finally with the nut. Apply between 23 Ib-in. (2.6 Nm) and 25 Ib-in. (2.8 Nm) of torque to each
nut (see Figure 167 on page 420). Do not overtighten the nut. (Use a 7/16-in. [11 mm)] torque-
controlled driver or socket wrench.)

@ NOTE: The input positions for the RTN (return) DC terminal studs and the -48V
(input) DC terminal studs correspond to the DC Power Supply Module (PSM) directly
above and below. The DC PSM sl|ot positions are labeled, but the DC PDM cable
positions that correlate to the PSM positions are not labeled.

a. Attach the positive (+) DC source power cable lug to the RTN (return) terminal.

b. Attach the negative (-) DC source power cable lug to the -48V (input) terminal.



Figure 167: Connecting Power Cables to the DC Power Distribution Module (-48 V)
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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. The nut should be able to spin freely with your
fingers when it is first placed onto the terminal stud. Applying installation torque to
the nut when the nut is improperly threaded may result in damage to the terminal
stud.

A CAUTION: The maximum torque rating of the terminal studs on the DC PDM is 25
Ib-in. (33.89 Nm). The terminal studs may be damaged if excessive torque is applied.

420



Use only a torque-controlled driver or socket wrench to tighten nuts on the DC
PDM terminal studs.

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.

@ NOTE: The DC PDMs in slots PDMO/InputO, PDM2/InputO, (and PDM1/Input1, and
PDM3/Input1 on MX2020 Routers) can be powered by dedicated power feeds
derived from feed A, or feed B. This configuration provides the commonly deployed
A/B feed redundancy for the system to balance the power draw. For information
about connecting to DC power sources, see MX2000 Router DC (-48 V) Power
Subsystem Electrical Specifications.

@ NOTE: Make sure the amperage switch is set to 60 A or 80 A to match the DC
circuit input feed.

Route the positive and negative DC power cables through the plastic cable restraint cover. Make
sure that the cable does not touch or obstruct any router components.

Verify that the power cabling is correct, that the cables are not touching, and that they do not block
access to router components or drape where people could trip on them.

Attach the power cable to the DC power source.
Switch on the dedicated customer site circuit breaker.

On each of the DC power input sources, switch the DC circuit breaker to the center position before
moving it to the ON position.

@ NOTE: The circuit breaker may bounce back to the off position if you move the
breaker too quickly.

. Verify that the -48V LED on the PDM is lit steadily.

. On each of the DC power input sources, switch the DC circuit breaker to the center position before
moving it to the ON position.



@ NOTE: The circuit breaker may bounce back to the OFF position if you move the
breaker too quickly.

12. Observe the status LEDs on the PDM faceplate. If the PDM is correctly installed and functioning
normally, the -48V LEDs light green steadily.

Connecting an MX2000 DC Router Power Distribution Module (240 V
China) Cable

A WARNING: Before performing DC power procedures, disconnect all power sources. 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: Ensure that you have connected the chassis to earth ground. See "Grounding an
MX2000 Router" on page 396.

To connect the DC (240 V China) source power cables (CBL-PWR-240V-CH) to the router:

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.

2. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

@ NOTE: If the DC PSMs (240 V China) are installed in the router, make sure the power
switches on all PSMs are turned to the off (O) position.

3. Plug the power cord into the power sockets on the DC PDM (240 V China). Refer to Figure 1. Press
the latch on the side of the power cable before pushing it in. Apply slight pressure so that the power
cord is firmly seated in the power socket until you feel it engage. As you plug in each power cord, the
power LED for the socket lights up green.
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Figure 168: Connecting Power
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Figure 169: Unplugging the 240 V China Power Cord an MX2000 Router
4. Connect the power cords for the remaining PDMs.

5. Connect the power cable (CBL-PWR-240V-CH) to the DC power source. See Figure 170 on page
423.

Figure 170: 240 V China Power Cable
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1- Negative 3— Positive
2— Ground
6. Switch on the dedicated customer site circuit breaker.

7. On each of the DC power input sources, switch the DC circuit breaker to the center position before
moving it to the ON position.

@ NOTE: The circuit breaker may bounce back to the off position if you move the breaker
too quickly.



8. Observe the status LEDs on the PDM faceplate. If the PDM is correctly installed and functioning
normally, the LEDs light green steadily.

9. On each of the DC PSMs, move the switch to the on (|) position.

Powering On the DC-Powered MX2010 Router

To power on a DC-powered MX2010 router:

1. Verify that an external management device is connected to one of the Routing Engine ports on the
Control Board and Routing Engine (CB-RE) (AUX, CONSOLE, or MGMT).
Turn on power to the external management device.
Verify that the PDMs are fully inserted in the chassis.
Verify that the source power cables are connected to the appropriate terminal on the PDMs: the

positive (+) source cable to the return terminal labeled (RTN) and the negative (-) source cable to
the input terminal labeled (-48V).

5. Switch on the dedicated customer-site circuit breakers to provide power to the DC power cables.

Follow your site’s procedures.

6. Check that the input labeled (-48V) LEDs are lit green steadily, indicating that the PDMs are
installed and functioning normally.

@ NOTE: Nine input LEDs indicate proper voltage level and polarity of input feeds.

7. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

8. For each of the DC PDMs installed, move the DC circuit breaker at the power source to the (ON)
position.
9. On each of the DC PSMs, move the switch to the on (|) position.

10. Verify that the PWR OK LED is lit green steadily, indicating that the PSM is correctly installed and
functioning normally.

@ NOTE: After a PSM is powered on, it can take up to 60 seconds for status indicators
—such as the status LEDs on the PSM and the show chassis command display—to
indicate that the PSM is functioning normally. Ignore error indicators that appear
during the first 60 seconds.

If any of the status LEDs indicates that the PSM is not functioning normally, repeat the installation
and cabling procedures.



11. Verify that the INPO or INP1 LEDs on the PSM are lit green steadily if using two feeds.

@ NOTE: The DIP switches 0 and 1 must be set to the ON position for a two-feed
installation.

12. On the external management device connected to the CB-RE, monitor the startup process to verify
that the system has booted properly.

@ NOTE: If the system is completely powered off when you power on the PSM, the
Routing Engine boots as the PSM completes its startup sequence. Normally, the
router boots from the Junos OS on the CompactFlash card.

To power off the system after the Routing Engine finishes booting, see "Powering
Off the DC-Powered or DC-Powered (240 V China) MX2000 Router" on page 846.

13. Verify the MX2010 router power up, system initialization, and status (see "Initially Configuring the
MX2010 Router" on page 447).

Connecting the MX2010 Router to Management and Alarm Devices | 431
Preventing Electrostatic Discharge Damage to an MX Series Router
Replacing an MX2010 DC Power Supply Module (-48 V) | 591

Replacing an MX2000 DC Power Distribution Module (-48 V) | 607

Powering On the DC-Powered (240 V China) MX2000 Router

To power on a DC-powered router:

1. Verify that an external management device is connected to one of the Routing Engine ports on the
Control Board and Routing Engine (CB-RE) (AUX, CONSOLE, or MGMT).

Turn on the power to the external management device.
Verify that the PDMs are fully inserted in the chassis.

Verify that the source power cables are connected to the PDM power cable.

v M N

Switch on the dedicated customer site circuit breakers to provide power to the DC power cables.
Follow your site’s procedures.

6. Check that the input labeled LEDs are lit green steadily, indicating the PDMs are installed and
functioning normally.


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/requirements/mx2010-safety-caution-esd-prevention.html

@ NOTE: Nine input LEDs indicate proper voltage level and polarity of input feeds.

7. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

8. For each of the DC PDMs installed, switch the DC circuit breaker at the power source, moving it to
the (ON) position.
9. On each of the DC PSMs, move the switch to the on (|) position.

10. Verify that the PWR OK LED is lit green steadily, indicating the PSM is correctly installed and
functioning normally.

@ NOTE: After a PSM is powered on, it can take up to 60 seconds for status indicators
—such as the status LEDs on the PSM and the show chassis command display—to
indicate that the PSM is functioning normally. Ignore error indicators that appear
during the first 60 seconds.

If any of the status LEDs indicates that the PSM is not functioning normally, repeat the installation
and cabling procedures.

11. Verify that the INPO or INP1 LEDs on the PSM are lit green steadily if using two feeds.

@ NOTE: The DIP switches 0 and 1 must be set to the ON position for a two feed
installation.

12. On the external management device connected to the Control Board and Routing Engine (CB-RE),
monitor the startup process to verify that the system has booted properly.

@ NOTE: If the system is completely powered off when you power on the PSM, the
Routing Engine boots as the PSM completes its startup sequence. Normally, the
router boots from the Junos OS on the CompactFlash card.

To power off the system after the Routing Engine finishes booting, see "Powering
Off the DC-Powered or DC-Powered (240 V China) MX2000 Router" on page 846.

13. Verify the MX2010 router power up, system initialization, and status, see "Initially Configuring the
MX2010 Router" on page 447.

Preventing Electrostatic Discharge Damage to an MX2020 Router


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/requirements/mx2020-safety-caution-esd-prevention.html

Replacing an MX2000 DC Power Supply Module (240 V China) | 595
Replacing an MX2000 DC Power Distribution Module (240 V China) | 614

Powering On the High-Voltage Powered Universal (HVAC/HVDC)
MX2000 Router

To power on a high-voltage second-generation universal (HVAC/HVDC) powered router:

1. \Verify that an external management device is connected to one of the Routing Engine ports on the
Control Board and Routing Engine (CB-RE) (AUX, CONSOLE, or MGMT).

Turn on the power to the external management device.
Verify that the PDMs are fully inserted in the chassis.

Verify that the source power cables are connected to the PDM power cable.
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Switch on the dedicated customer site circuit breakers to provide power to the AC or DC power
cables. Follow your site’s procedures.

6. Check that the input labeled LEDs are lit green steadily, indicating the PDMs are installed and
functioning normally.

@ NOTE: Nine input LEDs indicate proper voltage level and polarity of input feeds.

7. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

8. For each of the universal (HVAC/HVDC) PDMs installed, switch the AC or DC circuit breaker at the
power source, moving it to the (ON) position.

9. On each of the universal (HVAC/HVDC) PSMs, move the switch to the on (]) position.

10. Verify that the PWR OK LED is lit green steadily, indicating the PSM is correctly installed and
functioning normally.

@ NOTE: After a PSM is powered on, it can take up to 60 seconds for status indicators
—such as the status LEDs on the PSM and the show chassis command display—to
indicate that the PSM is functioning normally. Ignore error indicators that appear
during the first 60 seconds.

If any of the status LEDs indicates that the PSM is not functioning normally, repeat the installation
and cabling procedures.

11. Verify that the INPO or INP1 LEDs on the PSM are lit green steadily if using two feeds.



@ NOTE: The DIP switches 0 and 1 must be set to the ON position for a two feed
installation.

12. On the external management device connected to the Control Board and Routing Engine (CB-RE),
monitor the startup process to verify that the system has booted properly.

@ NOTE: If the system is completely powered off when you power on the PSM, the
Routing Engine boots as the PSM completes its startup sequence. Normally, the
router boots from the Junos OS on the CompactFlash card.

To power off the system after the Routing Engine finishes booting, see "Powering
Off the AC-Powered or Universal HYAC/HVDC-Powered MX2000 Router" on page
845.

13. Verify the MX2000 router power up, system initialization, and status, see /nitially Configuring the
MX2020 Router, "Initially Configuring the MX2010 Router" on page 447, or Initially Configuring the
MX2008 Router.

Preventing Electrostatic Discharge Damage to an MX2020 Router
Replacing an MX2000 High-Voltage Universal (HVAC/HVDC) Power Distribution Module

Replacing an MX2000 High-Voltage Second-Generation Universal (HVAC/HVDC) Power Supply
Module

Powering On a Three-Phase AC-Powered MX2000 Router

You can use this procedure for a router with either a three-phase delta AC power distribution module
(PDM) or a three-phase wye AC PDM.

1. Verify that the power supply modules (PSMs) are fully inserted in the chassis and that the captive
screws on their faceplates are tightened.

2. \Verify that the PDMs are fully inserted in the chassis and that the captive screws on their
faceplates are tightened.

Verify that each AC power cable is properly connected.

Verify that an external management device is connected to one of the Routing Engine ports on the
CB-RE (AUX, CONSOLE, or MGMT).


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/requirements/mx2020-safety-caution-esd-prevention.html

10.

11.

12.

@ NOTE: The management Ethernet port is not functional until you have completed
the initial configuration.

Turn on power to the external management device.

Switch on the dedicated customer-site circuit breakers to provide power to the AC power cables.
Follow your site’s procedures.

Verify that the LEDs on both PDM and PSM light green steadily.

If any of the status LEDs indicates that the PDM is not functioning normally, repeat the installation
and cabling procedures.

Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

Move the power switch on one of the PSMs to the on (|) position. The OK LED blinks momentarily,
then lights steadily.

@ NOTE: After a PSM and a PDM are powered on, it can take up to 60 seconds for
status indicators—such as the output status LEDs on the PSM, and the command
output on the craft interface—to indicate that the PSM and PDM are functioning
normally. Ignore error indicators that appear during the first 60 seconds.

Verify that the PWR OK LED on the AC PSM faceplate is lit steadily, indicating that PDM is
correctly installed, functioning properly, and providing power to the AC outputs.

On the external management device connected to the Routing Engine, monitor the startup process
to verify that the system has booted properly.

Verify that the router powers up and goes through the system initialization process.

Initially Configuring the MX2010 Router | 447

Maintaining and Verifying the Status of the MX2010 Router Components | 748
Initially Configuring the MX2020 Router

Maintaining and Verifying the Status of the MX2020 Router Components
MX2000 Three-Phase Delta AC Power Distribution Module Description | 164
MX2000 Three-Phase Wye AC Power Distribution Module Description | 166
Connecting an MX2000 Router to a Console or Auxiliary Device | 437

Connecting AC Power to an MX2000 Router with Three-Phase Delta AC Power Distribution
Modules | 398



430

Mapping Input Power from AC Power Distribution Modules to AC Power Supply Modules on
MX2000 Routers | 264

Preventing Electrostatic Discharge Damage to an MX2010 Router
Preventing Electrostatic Discharge Damage to an MX2020 Router


https://www.juniper.net/documentation/en_US/release-independent/junos/topics/reference/requirements/mx2010-safety-caution-esd-prevention.html
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CHAPTER 21

Connecting the Router to the Network

IN THIS CHAPTER

Connecting the MX2010 Router to Management and Alarm Devices | 431
Connecting the MX2010 Router to a Network for Out-of-Band Management | 436
Connecting an MX2000 Router to a Console or Auxiliary Device | 437

Connecting an MX2010 Router to an External Alarm-Reporting Device | 439
Connecting the Alarm Relay Wires to the MX2010 Craft Interface | 440
Disconnecting the Alarm Relay Wires from the MX2010 Craft Interface | 442
Connecting MPC or MIC Cables to the MX2010 Router | 443

Connecting the MX2010 Router to Management and Alarm Devices

IN THIS SECTION

Connecting the MX2010 Router to a Network for Out-of-Band Management | 431
Connecting an MX2000 Router to a Console or Auxiliary Device | 432

Connecting an MX2010 Router to an External Alarm-Reporting Device | 434

Connecting the MX2010 Router to a Network for Out-of-Band Management

To connect the CB-RE to a network for out-of-band management, connect an Ethernet cable with RJ-45
connectors to the MGMT port on the CB-RE interface. To connect to the MGMT port on the CB-RE
interface:

1. Turn off power to the management device.



2. Plug one end of the Ethernet cable (Figure 172 on page 432 shows the connector) into the MGMT
port on the CB-RE interface. Figure 171 on page 432 shows the port. Table 102 on page 432

describes the Ethernet ports.

3. Plug the other end of the cable into the network device.

Figure 171: Out-of-Band Management Port
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Figure 172: Out-of-Band Management Cable Connector
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Table 102: Out-of-Band Management Port on the MX2010 CB-RE

Function No. Label Description

3 MGMT Dedicated management channel for device
maintenance. It is also used by system
administrators to monitor and manage the
MX2010 remotely.

SEE ALSO

Connecting the MX2010 Router to Management and Alarm Devices | 431

Connecting an MX2000 Router to a Console or Auxiliary Device

To use a system console to configure and manage the Routing Engine, connect it to the appropriate
CONSOLE port on the RCB interface. To use a laptop, modem, or other auxiliary device, connect it to
the AUX port on the RCB interface. Both ports accept a cable with an RJ-45 connector. To connect a



device to the CONSOLE port and another device to the AUX port, you must supply two additional
cables.

@ 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.

A WARNING: The MX2000 router must be adequately grounded before powering on the
console or auxiliary devices (see "MX2000 Router Grounding Specifications" on page
218).

To connect a management console or auxiliary device:

1. Turn off power to the console or auxiliary device.

2. Plug the RJ-45 end of the serial cable (see Figure 174 on page 434) into the AUX port or CONSOLE
port on the RCB interface. Figure 173 on page 434 shows the ports. Table 103 on page 434
describes the auxiliary and console ports.

3. Plug the socket DB-9 end into the device's serial port.

@ NOTE: For console devices, configure the serial port to the following values:

e Baud rate—9600
e Parity—N

o Data bits—8

e Stop bits—1

e Flow control—none


https://ftdichip.com/drivers/vcp-drivers/
https://ftdichip.com/drivers/vcp-drivers/

Figure 173: REMX2K-X8-64G CB-RE Components
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1- AUX port 5— USB ports

2— CONSOLE port 6— RESET button

3— MGMT port 7— XGE-0 and XGE-1 ports

4— ONLINE/OFFLINE button 8— EXTCLKO and EXTCLK1 ports

Figure 174: Console and Auxiliary Cable Connector
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Table 103: Console and Auxiliary Ports on the MX2000 RCB

Function No. Label Description

1 AUX Connect a laptop, modem, or other auxiliary
unit.

2 CONSOLE Connect a laptop or console terminal to

configure the MX2000 router.

Connecting an MX2010 Router to an External Alarm-Reporting Device

To connect the router to external alarm-reporting devices, attach wires to the RED and YELLOW relay
contacts on the craft interface (see Figure 175 on page 435). A system condition that triggers the red or
yellow 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 router (see Table 104
on page 435). They accept wire of any gauge between 28 AWG and 14 AWG (0.08 and 2.08 mm?); the
wire 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 175 on page 435):

1. Prepare the required length of wire with gauge between 28 AWG and 14 AWG (0.08 and 2.08 mm?).

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. With the small screws 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 175: Alarm Relay Contacts
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Table 104: Alarm Relay Contacts
Function No. Label Description
1 MINOR ALARM—[NC C NOJ The alarm relays consist of three terminal

contacts with normal closed (NC), common
(C), and normal open (NO) relays that signal a
minor or major alarm when broken.

MAJOR ALARM—[NC C NQ]

SEE ALSO

Tools and Parts Required for MX2010 Router Connections | 316
Connecting MPC or MIC Cables to the MX2010 Router | 443



436

Connecting an MX2000 Router to a Console or Auxiliary Device | 437
Connecting the MX2010 Router to a Network for Out-of-Band Management | 436
CB-RE and RCB Interface Cable and Wire Specifications for MX Series Routers | 232

Connecting the MX2010 Router to a Network for Out-of-Band
Management

To connect the CB-RE to a network for out-of-band management, connect an Ethernet cable with RJ-45
connectors to the MGMT port on the CB-RE interface. To connect to the MGMT port on the CB-RE

interface:

1. Turn off power to the management device.

2. Plug one end of the Ethernet cable (Figure 177 on page 436 shows the connector) into the MGMT
port on the CB-RE interface. Figure 176 on page 436 shows the port. Table 105 on page 437
describes the Ethernet ports.

3. Plug the other end of the cable into the network device.

Figure 176: Out-of-Band Management Port
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Table 105: Out-of-Band Management Port on the MX2010 CB-RE

Function No. Label Description

3 MGMT Dedicated management channel for device
maintenance. It is also used by system
administrators to monitor and manage the
MX2010 remotely.

‘ Connecting the MX2010 Router to Management and Alarm Devices | 431

Connecting an MX2000 Router to a Console or Auxiliary Device

To use a system console to configure and manage the Routing Engine, connect it to the appropriate
CONSOLE port on the RCB interface. To use a laptop, modem, or other auxiliary device, connect it to
the AUX port on the RCB interface. Both ports accept a cable with an RJ-45 connector. To connect a
device to the CONSOLE port and another device to the AUX port, you must supply two additional
cables.

@ 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/

A WARNING: The MX2000 router must be adequately grounded before powering on the
console or auxiliary devices (see "MX2000 Router Grounding Specifications" on page
218).

To connect a management console or auxiliary device:

1. Turn off power to the console or auxiliary device.

2. Plug the RJ-45 end of the serial cable (see Figure 179 on page 439) into the AUX port or CONSOLE
port on the RCB interface. Figure 178 on page 438 shows the ports. Table 106 on page 439
describes the auxiliary and console ports.

3. Plug the socket DB-9 end into the device's serial port.

@ NOTE: For console devices, configure the serial port to the following values:

Baud rate—9600
Parity—N

Data bits—8
Stop bits—1

Flow control—none

Figure 178: REMX2K-X8-64G CB-RE Components
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1- AUX port 5— USB ports
2— CONSOLE port 6— RESET button
3— MGMT port 7— XGE-0 and XGE-1 ports

4— ONLINE/OFFLINE button 8— EXTCLKO and EXTCLK1 ports



Figure 179: Console and Auxiliary Cable Connector
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Table 106: Console and Auxiliary Ports on the MX2000 RCB

Function No. Label Description

1 AUX Connect a laptop, modem, or other auxiliary
unit.

2 CONSOLE Connect a laptop or console terminal to

configure the MX2000 router.

Connecting an MX2010 Router to an External Alarm-Reporting Device

To connect the router to external alarm-reporting devices, attach wires to the RED and YELLOW relay
contacts on the craft interface (see Figure 180 on page 440). A system condition that triggers the red or
yellow 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 router (see Table 107
on page 440). They accept wire of any gauge between 28 AWG and 14 AWG (0.08 and 2.08 mm?); the
wire 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 180 on page 440):

1. Prepare the required length of wire with gauge between 28 AWG and 14 AWG (0.08 and 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. With the small screws 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 180: Alarm Relay Contacts
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Table 107: Alarm Relay Contacts
Function No. Label Description
1 MINOR ALARM—[NC C NOJ The alarm relays consist of three terminal

contacts with normal closed (NC), common
(C), and normal open (NO) relays that signal a
minor or major alarm when broken.

MAJOR ALARM—[NC C NOJ

RELATED DOCUMENTATION

Tools and Parts Required for MX2010 Router Connections | 316

Connecting MPC or MIC Cables to the MX2010 Router | 443

Connecting an MX2000 Router to a Console or Auxiliary Device | 437

Connecting the MX2010 Router to a Network for Out-of-Band Management | 436
CB-RE and RCB Interface Cable and Wire Specifications for MX Series Routers | 232

I Connecting the Alarm Relay Wires to the MX2010 Craft Interface

Here's how to connect the alarm relay wires between a router and an alarm-reporting device (see Figure
181 on page 441):

440



1. Prepare the required length of replacement wire with gauge between 28 AWG (0.08 mm?) and

14 AWG (2.08 mm?2).

2. Insert the replacement wires into the slots in the front of the block (see Table 108 on page 441). Use
a 2.5-mm flat-blade screwdriver to tighten the screws and secure the wire.

3. Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to

one of the ESD points on the chassis.

4. 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.

5. Attach the other end of the wires to the external device.

Figure 181: Alarm Relay Contacts
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Table 108: Connecting Alarm Relay Contacts

Function No. Label

1 MINOR ALARM—[NC C NO]

MAJOR ALARM—[NC C NOJ]

gD07406

Description

The alarm relays consist of three
terminal contacts with a normal closed
(NC), a common (C), and a normal open
(NO) relay that signal a minor or major
alarm when broken.



Disconnecting the Alarm Relay Wires from the MX2010 Craft Interface

Here's how to disconnect the alarm relay wires from the MX2010 and an alarm-reporting device (see

Figure 182 on page 442):

1. Disconnect the existing wire at the external device.

Attach an electrostatic discharge (ESD) grounding strap to your bare wrist, and connect the strap to
one of the ESD points on the chassis.

Using a 2.5-mm flat-blade screwdriver, loosen the small screws on the face of the terminal block and
remove the block from the relay contact.

Using the 2.5-mm flat-blade screwdriver, loosen the small screws on the side of the terminal block.

Remove existing wires from the slots in the front of the block (see Table 109 on page 442).

Figure 182: Alarm Relay Contacts
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Table 109: Alarm Relay Contacts on the Craft Interface

Function No. Label

1 MINOR ALARM—[NC C NQ]

MAJOR ALARM—[NC C NQ]

gD07406

Description

The alarm relays consist of three terminal
contacts with a normal closed (NC), common
(C), and normal open (NO) relays that signal a
minor or major alarm when broken.



Connecting MPC or MIC Cables to the MX2010 Router

To connect the MPCs or MICs to the network (see Figure 183 on page 444 and Figure 184 on page
445):

1. Have ready a length of the type of cable used by the component. For cable specifications, see the
MX Series Interface Module Reference.

2. Remove the rubber safety plug from the cable connector port.

& 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 prevents accidental exposure
to laser light.

3. Insert the cable connector into the cable connector port on the faceplate.

4. Arrange the cable in the cable manager to prevent it from dislodging or developing stress points.
Secure the cable so that it is not supporting its own weight as it hangs to the floor. Place excess cable
out of the way in a neatly coiled loop. Placing fasteners on the loop helps to maintain its shape.

& CAUTION: Avoid bending 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.

& 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.


https://www.juniper.net/documentation/en_US/release-independent/junos/information-products/pathway-pages/mx-series/mx-module-index.html
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Figure 183: Attaching a Cable to an MPC
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Figure 184: Attaching a Cable to a MIC

RELATED DOCUMENTATION
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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).



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.


https://supportportal.juniper.net/s/article/How-to-Juniper-Networks-Product-Registration-and-Install-Base-Management?language=en_US
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Initially Configuring the MX2010 Router

The MX2010 router is shipped with Junos OS preinstalled and ready to be configured when the
MX2010 router is powered on. There are three copies of the software: one on a CompactFlash card in
the CB-RE, one on the solid-state drive (SSD) in the CB-RE, and one on a USB flash drive that can be
inserted into the slot in the CB-RE faceplate (see Figure 185 on page 448).

@ NOTE: The SSD is internal in the CB-RE and cannot be removed.

@ NOTE: The hardware device packages shipped after September 2025 may not include
bootable USB flash drives. If your device package does not include a bootable USB flash
drive, we recommend that you create a bootable USB flash drive following the
instructions provided in Best Practices for Upgrade/Downgrade from Bootable USB.
You may obtain a USB flash drive from any commercial source. The USB flash drive must
have:

e A minimum of 16 GB storage space

e No security features, such as a keyed boot partition

When the router boots, it first attempts to start the image on the USB flash drive. If a USB flash drive is
not inserted into the CB-RE or the attempt otherwise fails, the router next tries the CompactFlash card,
and then the SSD.

You configure the router by issuing Junos OS CLI commands, either on a console device attached to the
CONSOLE port on the Routing Engine or over a Telnet connection to a network connected to the
MGMT port on the Routing Engine.


https://supportportal.juniper.net/s/article/Best-Practices-for-Upgrade-Downgrade-from-Bootable-USB?language=en_US
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Figure 185: USB Flash Drive Port on CB-RE
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Gather the following information before configuring the router:

e Name the router will use on the network

e Domain name the router will use

e [P address and prefix length information for the Ethernet interface
e |P address of a default router

e |P address of a DNS server

e Password for the root user

This procedure connects the router to the network but does not enable it to forward traffic. For
complete information about enabling the router to forward traffic, including examples, see the Junos OS
configuration guides.

To configure the software:



Verify that the router 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@#
5. Configure the name of the router. If the name includes spaces, enclose the name in quotation marks

((( !))‘

[edit]
root@# set system host-name host-name

6. Create a management console user account.

[edit]
root@# set system login user wuser-name authentication plain-text-password
New password:

password

Retype new password:

password

7. Set the user account class to super-user.

[edit]
root@# set system login user wuser-name class super-user



8. Configure the router’s domain name.

[edit]
root@# set system domain-name domain-name

9. Configure the IP address and prefix length for the router’s Ethernet interface.

[edit]
root@# set interfaces fxp@ unit 0 family inet address address/prefix-length

10. Configure the IP address of a backup router, which is used only while the routing protocol is not
running.

[edit]
root@# set system backup-router address

11. Configure the IP address of a DNS server.

[edit]
root@# set system name-server address



12. Set the root authentication password by entering a plain-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

13. (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. To access the management port from



a remote subnet, you need to add a static route to that subnet within the routing table. For more
information about static routes, see the Junos OS System Basics Configuration Guide .

[edit]
root@# set routing-options static route remote-subnet next-hop destination-IP retain no-
readvertise

14. Configure the Telnet service at the [edit system services] hierarchy level.

[edit]

root@# set system services telnet

15. (Optional) Display the configuration to verify that it is correct.

[edit]
root@# show
system {
host-name host-name;
domain-name domain-name;
backup-router address;
root-authentication {
authentication-method (password | public-key);
}
name-server {

address;

}
interfaces {
fxpd {
unit 0 {
family inet {
address address/prefix-Ilength;


https://www.juniper.net/documentation/en_US/junos12.3/information-products/topic-collections/config-guide-system-basics/config-guide-system-basics.pdf

16. Commit the configuration to activate it on the router.

[edit]

root@# commit

17. (Optional) Configure additional properties by adding the necessary configuration statements. Then
commit the changes to activate them on the router.

[edit]
root@host# commit

18. When you have finished configuring the router, exit configuration mode.

[edit]
root@host# exit
root@host>

@ NOTE: To reinstall Junos OS, you boot the router from the removable media. Do not
insert the removable media during normal operations. The router does not operate
normally when it is booted from the removable media.

When the router boots from the storage media (removable media, or CompactFlash card), it expands its
search in the /config directory of the router 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 search finds the first configuration file that can be loaded properly,
the file loads and the search ends. If none of the files can be loaded properly, the router does not
function properly. If the router boots from an alternate boot device, Junos OS displays a message
indicating this when you log in to the router.
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