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About this Document

This chapter provides an overview of the Infinera DTN and DTN-X Hardware Description Guide. It
describes the following:

m  “Objective” on page xlv

“Audience” on page xlv

“Document Organization” on page xlvi
“Documents for Release 8.0” on page xlvii

“Document Revision History” on page xlix

“Technical Assistance” on page lii

“Documentation Feedback” on page lvi

Objective

This guide provides an introduction and reference to the Infinera® DTN-X, DTN, and Optical Line Amplifier
network elements, its deployable configurations, and its hardware architecture. This guide also provides
the details of the functional description, functional block diagrams, faceplate diagrams with status
indicators and connectors, and the technical specification of all the components.

Audience

The primary audience for this manual includes network planners, network operations personnel, field
technicians, and system administrators who are responsible for deploying and administering Infinera
Digital Optical Network®. This manual assumes that the reader is familiar with the following topics and
products:

B Basic internet and networking terminology and concepts

m Dense Wavelength Division Multiplexing (DWDM) technology and concepts

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0

Infinera Proprietary and Confidential



Page xlvi

About this Document

Document Organization

The following table lists the chapters and its description covered in this manual.

“Infinera DTN-X*

Chapter Description
CHAPTER 1: Provides a high level description of Infinera DTN-X, DTN, and Optical
“ " Line Amplifier network element features and their network configura-
Introduction -
tions.
CHAPTER 2: Provides details of the Infinera DTN-X hardware and the functional

description of various circuit packs the DTN-X houses. It covers the vari-
ous audible and visual alarms on the faceplates that indicate the status
of the circuit packs.

“Infinera Optical Line Amplifier®

CHAPTER 3: Provides details of the Infinera DTN hardware and the functional

“Infinera DTN" description of various circuit packs the DTN houses. It covers the vari-
ous audible and visual alarms on the faceplates that indicate the status
of the circuit packs.

CHAPTER 4: Provides details of the Infinera Optical Line Amplifier hardware and the

functional description of various circuit packs it houses. It covers the var-
ious audible and visual alarms on the faceplates that indicate the status
of the circuit packs.

CHAPTER &:

“Infinera Dispersion Management
Chassis*

Provides details of the Infinera DMC hardware and its technical specifi-
cations.

Appendix A:

“Infinera DTN-X, DTN, and Optical
Line Amplifier PM Parameters*

Describes the Performance Monitoring (PM) parameters reported by
Infinera DTN-X, DTN, and Optical Line Amplifier network elements.

Appendix B:
“Acronyms"”

Provides a list of acronyms and their definitions used in Infinera Techni-
cal Publications.

DTN and DTN-X Hardware Description Guide
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Documents for Release 8.0

Documents for Release 8.0

Page xlvii

The following documents are available for Infinera Digital Optical Network® systems:

Document Name

Document ID

Description

DTN and DTN-X Installation Guides Portfolio

Infinera DTN and DTN-X
Turn-up and Test Guide

1900-001061

Describes procedures for turning up, commissioning and testing
the installed Infinera DTN-X, DTN, and Optical Line Amplifier
network elements. Includes the description of circuit activation
and end-end system testing procedures.

Preparation and Hardware
Installation Guide

Infinera DTN and DTN-X Site

1900-001056

Describes the procedures for initial installation of the Infinera
DTN-X, DTN, and Optical Line Amplifier network elements at
any given site. Includes procedures for site preparation and site
testing, system cabling, safety procedures and hand-over to pro-
visioning activities.

DTN and DTN-X Procedure Guides Portfolio

Infinera DTN and DTN-X
Task Oriented Procedures
(TOPs) Guide

1900-001059

Provides the routine task oriented procedures (TOPs) used in
support of the Infinera DTN-X, DTN, and Optical Line Amplifier
network elements.

DTN and DTN-X Reference Guides Portfolio

Infinera DTN and DTN-X
System Description Guide

1900-001058

Provides an overview of the Digital Optical Network and its prin-
cipal elements, including the Infinera DTN-X, DTN, and the Opti-
cal Line Amplifier. Includes a description of the Infinera 1Q
Network Operating System and an overview of the management
interfaces for Infinera products.

Infinera DTN and DTN-X
Hardware Description Guide

1900-001055

Provides the hardware description of the Infinera DTN-X, DTN,
and Optical Line Amplifier network elements which includes the
description of chassis, common modules and circuit packs. It
provides hardware block diagrams, functional descriptions,
mechanical and electrical specifications for each module.

Infinera DTN and DTN-X
SNMP Agent Reference
Guide

1900-001057

Describes the user interface for the Infinera DTN-X and DTN
Simple Network Management Protocol (SNMP) Agent. It pro-
vides detailed instructions to configure and operate the Infinera
SNMP Agent from the Infinera network element.

DTN and DTN-X User Guides Portfolio

Infinera GNM Overview
Guide

1900-001064

Describes the Infinera Graphical Node Manager user interface.
It also describes the new features, the hardware and software
requirements required to launch the GNM. It also provides pro-
cedures to install and upgrade the software and database on the
Infinera network elements.

Infinera Corporation
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Page xlviii About this Document

Document Name Document ID Description

Infinera GNM Configuration 1900-001062 Describes the procedures to use the Infinera GNM to configure

Management Guide the Infinera network elements and the network topology. It also
provides a description on the Equipment Manager and Facility
Manager.

Infinera GNM Fault 1900-001063 Describes the Fault Management inventories, Alarm Manager

Management and and Event Log. It also provides the procedures to perform diag-

Diagnostics Guide nostic tests on Infinera network elements. In addition, it

describes the alarms raised by the Infinera network elements
and the corrective procedures to perform to clear the alarms.

Infinera GNM Performance 1900-001065 Describes the procedures to use Infinera GNM to view perfor-
Management Guide mance monitoring (PM) data and modify PM thresholds for the
Infinera DTN-X, DTN, and Optical Line Amplifier network ele-
ments. It also provides the PM parameters details reported by
the Infinera network elements.

Infinera GNM Security 1900-001066 Describes the procedures to perform security and access man-

Management Guide agement tasks such as creating, deleting and managing user
accounts on the Infinera network elements.

Infinera GNM Service 1900-001067 Describes the procedures to provision cross-connects, subnet-

Provisioning Guide work connections (SNCs) and protected services on Infinera

DTN-X and Infinera DTN network elements. It includes a
description of the various inventory managers displayed in the

Infinera GNM.
Infinera DTN and DTN-X TL1 | 1900-001060 Describes the TL1 interface supported by the Infinera DTN-X,
User Guide DTN, and Optical Line Amplifier network elements. It includes

the description of the supported TL1 commands and the proce-
dures for the commonly performed OAM&P functions.
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Document Revision History

Document Revision History

Page xlix

The following table lists the changes made in each version of the Infinera DTN and DTN-X Hardware
Description Guide for the current product release.

Document
Version
Number Document Updates Since Previous Version
002 » Removed all information regarding the XTC-10 air inlet bezel from the document (the bezel has

been deleted and is no longer supported)

Removed all information regarding the AOLM-200 and AOLX-200 from the document

Replaced all instances of phase modulation (PM) with polarization multiplexed (PM) throughout

the document (in the context of PM-QPSK and PM-BPSK modulation formats)

Added note in several places throughout the document regarding the installation of the DTN-X

(XTC-10 and XTC-4) in open racks and Infinera supplied cabinets

Minor revisions to the following illustrations: Figure 1-1, Figure 2-2, Figure 2-3, Figure 2-4,

Figure 2-5, Figure 2-6, Figure 2-7, Figure 2-8, and Figure 2-14

Reorganized the ‘Documents for Release 8.0’ table (added table headings to show the docu-

ments broken down into the respective PDF portfolio)

Updated Table 1-1 on page 1-5 with features added in Release 8.0.1 for DTN-X
Updated Table 1-2 on page 1-12 with features added in Release 8.0.1 for DTN
Updated Table 1-3 on page 1-13 for Release 8.0.1

Removed requirement ‘ETS 300 753’ listed under NEBS/ETSI compliancy from Table 2-2 on

page 2-6 (XTC Hardware Compliancy)
Updated Table 2-8 on page 2-14 with PON X-DOOR-X10+

Updated Table 2-10 on page 2-17 with PON X-RM-ETSI-X10 and X-RM-ETSI-B2-X10

Minor updates to section ‘XTC-10 Cabinet Overview’ on page 2-18

Add note at the bottom of page 2-21 regarding the dimension of each vertical cable tray in the

XTC-10 cabinet

Minor updates to Table 2-12 on page 2-23 (for width and depth)

Updated Table 2-13 on page 2-24 with PON X-BEZEL-PS and X-AIRFILTER-PS
Minor updates to section ‘XTC-10 Power Entry Module (PEM) Shelf on page 2-24

Added sub-sections ‘Rack Mounting Ears’ and ‘Front Air Inlet Bezel/Air Filter’ on page 2-25

Updated Table 2-35 in Chapter 2 on page 2-50 as follows:
* Removed PON X-AIRFILTER-PS-DC (moved to Table 2-38 on page 2-55)
* Added PON X-WRAPPER-B1-X4 (used for ANSI 23-inch rack mount)

» Updated description for PON X-WRAPPER-X4 (used for Pentair third-party cabinet mount)

Updated Table 2-38 on page 2-55 with PON X-AIRFILTER-PS-DC
Correction to Table 2-31 on page 2-48 and Table 2-32 on page 2-49

(...continued)

Infinera Corporation

DTN and DTN-X Hardware Description Guide

Infinera Proprietary and Confidential

Release 8.0



Page |

About this Document

Document
Version
Number

Document Updates Since Previous Version

002

(.

..continued)
Minor updates to section ‘Power Entry Module (PEM)’ on page 2-58

Minor update to section ‘Timing Source Guidelines’ on page 2-75 (4th bullet, added additional
caveat regarding cold reset of an XCM)

Added note to section ‘DTN-X Control Module (XCM)’ on page 2-76 (4th bullet) regarding cold
reset of an XCM

Added note to section ‘Timing Synchronization Module (TSM-X10) on page 2-83 regarding
warm and cold reset of a TSM-X10

Added note to section ‘Timing Synchronization Module (TSM-X4)’ on page 2-88 regarding warm
and cold reset of a TSM-X4

Added note to section ‘OTN Switch Module (OXM-X10)’ on page 2-93 regarding warm and cold
reset of an OXM-X10

Added note to section ‘OTN Switch Module (OXM-X4)' on page 2-98 regarding warm and cold
reset of an OXM-X4

Added note to section ‘Tributary Interface Module (TIM)’ on page 2-135 regarding warm and
cold reset of TIMs

Added note to section ‘Tributary Interface Module 100GE (TIM-1-100GE)’ on page 2-136
regarding warm and cold reset of a TIM-1-100GE

Added note to section ‘Tributary Interface Module 10GM (TIM-5-10GM)’ on page 2-140 regard-
ing warm and cold reset of a TIM-5-10GM

Added Ethernet interface to functional description for OTM-500 on page 2-131
Updated the following sections in Chapter 2:

* AOLM-500 on pages 2-100 and 2-101

» AOLX-500 on pages 2-107 and 2-108

* SOLM-500 on pages 2-114 and 2-115

* SOLX-500 on pages 2-121 and 2-122
Removed the following sections from Chapter 2:

* AOLM-200

* AOLX-200

Add note to section ‘BMM Functional Description’ in Chapter 3 on page 3-91 regarding the sup-
ported bandwidth between a BMM2/BMM2P and an AOLM-500/A0OLX-500/SOLM-500/SOLX-
500

Removed note from Chapter 4 on page 4-12 regarding Optical Line Amplifiers commissioned as
GNE

Updated Table 4-55 in Chapter 4 on page 4-63 (changed the ‘EDFA Gain’ and ‘Span Loss
Range’ values listed for the ORM-CXH1-LL)

Updated the Appendix A on page A-1 with OTUKIi Section and Feed PTP PM parameters
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Document Revision History Page li

Document
Version
Number Document Updates Since Previous Version
V003 * Removed all information regarding the XTC-10 cabinet junction plates from the document (the
junction plates have been deleted)
» Minor revisions to the following illustrations: Figure 1-1, Figure 2-2, Figure 2-5, Figure 2-6,
Figure 2-7, Figure 2-8, Figure 2-15, Figure 2-35, Figure 2-37, Figure 2-39, and Figure 2-41
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About this Document

Technical Assistance

Customer Support for Infinera products is available, 24 hours a day, 7 days a week (24x7). For information
or assistance with Infinera products, please contact the Infinera Technical Assistance Center (TAC) using
any of the methods listed below:

® Email: techsupport@infinera.com

m Telephone:

a
a
a
a
a

Direct within United States: +1-408-572-5288

Outside North America: +1-408-572-5288

Toll-free within United States: +1-877-INF-5288 (+1-877-463-5288)

Toll-free within Germany/France/Benelux/United Kingdom: 00-800-4634-6372
Toll-free within Japan: 010-800-4634-6372

m Fax: +1-408-572-5458

m Infinera corporate website: http://www.infinera.com

B Infinera Customer Web Portal: https://customersupport.infinera.com

Infinera Customer Web Portal

A wealth of technical support resources are available 24x7 through the Infinera Customer Web Portal at:
https://customersupport.infinera.com (login and password required).

To request access to the Infinera Customer Web Portal, send email to: techsupport@infinera.com.

Customer Web Portal Resource Log on to Customer Web Portal and then...

Access Infinera Customer Service Module (CSM): Click Link to CSM
» Create and submit incident (service request) cases
» Check status and update incident cases

* Run incident case reports

View Infinera technical support policies and procedures | Click How To Guides

Download software updates Click Downloads
Download product documentation Click Documentation
View training courses and/or sign up for training Click Training
View important technical and product bulletins Click Technical Bulletins
View data sheets and/or brochures regarding service Click Service Portfolio Offerings
portfolio offerings
View Infinera contact information Click Contact Us
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Submitting Service Requests

To submit a service request, contact the Infinera TAC using any of the methods listed previously. Service
requests are monitored and responded to on a 24x7 basis by live TAC specialists.

Track and Update Service Requests

To check incident case status and make updates online through the Infinera Customer Web Portal,
perform the following:

Step 1 Log in at: https://customersupport.infinera.com.
Step 2 Click Link to CSM.
Step 3 Click on your incident title or ID to check your incident case status.

Step 4 To update your incident case, perform the following:

Step 4a Enter your service request within the Notes field.
Step 4b Click Submit to update the incident case.

You can also track and update Infinera CSM cases by contacting the Infinera TAC via phone or email.

Information to Provide

When submitting service request(s), have the following information available:

m Caller Name, Company, and/or Contact Information
m Priority (for example, High, Medium, Low, and/or Informational)
m Network Impact (for example, service-affecting, non-service affecting, and/or intermittent)
m Network Status (for example, deployment in progress, field trial, and/or production live)
m Software Version (if relevant)
m Affected Hardware Chassis/Module/Cable Type
m Description of the problem and symptoms
m Network topology and configuration
m Supporting information (for example, data logs, troubleshooting steps taken, etc.)
Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Incident Classification/Handling/Response

About this Document

All service requests are immediately assigned to an Infinera Tier 3+ TAC specialist, who ensures proper
and timely handling of your request through closure. To facilitate flawless handling of customer-reported
incidents, the Infinera TAC utilizes a customer relationship management (CRM) system called the Infinera
Customer Service Module (CSM) to track and manage all reported incidents and service requests

including RMAs.

Every service request is tracked as a unique case within the Infinera CSM, and is classified in accordance
with the table below. The table below also describes the standard Service Level response and resolution
targets supported by the Infinera TAC.

Targeted Maximum
Priority Definition Handling and Escalation Time for Resolution
1—High Network service is “down”, Infinera TAC coordinates all 4 hours to find resolution, or
or extended (>30 minutes) necessary resources, 4 hours to attain workaround
loss of network manage- around-the-clock, to bring and downgrade to Major (if
ment. incident to closure. acceptable to customer).
Engagement of higher-level For software incidents with
specialists and management | workaround, maintenance
with highest level of priority, release to be issued as soon
within 2 hours after incident as possible with high priority
report. engagement of Infinera
engineering resources.
2—Medium Network operation is Infinera TAC coordinates all | 8 hours to attain workaround
degraded, or unacceptable necessary resources, and downgrade to Minor (if
levels of network perfor- around-the-clock, to bring acceptable to customer).
mance. Significant impact incident to closure. 8 hours for root cause identi-
on business operations. Engagement of higher-level | fication.
specialists and management For software incidents
within 4 hours after incident maintenance release to be
report. issued at time of next sched-
uled maintenance release.
3—Low Network operation is Infinera TAC coordinates all 72 hours for root cause iden-
impaired, but causes little/no | necessary resources during | tification.
impact on business opera- normal business hours. Fix issue in next major
tions. Engagement of higher-level release, if committed by
specialists and management | Infinera development
within 2.5 days after incident | resources.
report.
4—Informational An informational request Infinera will commit Varies, depending upon
that has little/no impact on resources and address dur- nature of request.
business operations. ing normal business hours.

DTN and DTN-X Hardware Description Guide
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Escalation

You may escalate your service request to higher levels of attention if you are not satisfied with its current
handling. All service requests are routed to management within 15 minutes of receiving your notification.

To escalate by phone or email:

Step 1 Contact the Infinera TAC.

Step 2 Provide your Infinera CSM case number.

To escalate through the Infinera Customer Web Portal:

Step 1 Log in at: https://customersupport.infinera.com.
Step 2 Click Link to CSM.

Step 3 Click on your incident title or ID.

Step 4 Enter your escalation request within the Notes field.
Step 5 Click Submit.

Return Material Authorization (RMA)

Infinera supports the following types of RMAs:
m Advanced Replacement

Repair and/or Replace

Return for Credit

Defective on Arrival

Product Recall
m Takeback
To request a Return for Credit RMA, contact your Infinera Account Manager.
To request all other types of RMA, submit your RMA request to the Infinera TAC.

To download additional information on the Infinera RMA Handling Policy and Procedures, including return-
module packing instructions:

Step 1 Log in at: https://customersupport.infinera.com.

Step 2 Click How To Guides.

Step 3 Under RMA Procedures, click one of the following documents:
® RMA Procedure - Customer Quick Reference.pdf
®m RMA Procedure.pdf
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Documentation Feedback

Infinera strives to constantly improve the quality of its products and documentation. Please submit
comments or suggestions regarding Infinera Technical Product Documentation using any of the following
methods:

m Submit a service request using the Infinera Customer Web Portal
B Send email to: techpubs@infinera.com
B Send mail to the following address:
Attention: Infinera Technical Documentation and Technical Training
Infinera Corporation
140 Caspian Court
Sunnyvale, CA 94089
When submitting comments, please include the following information:
m Document name and document ID written on the document cover page
m Document release number and version written on the document cover page

m Page number(s) in the document on which there are comments
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CHAPTER 1

Introduction

Infinera delivers the Digital Optical Network solution, referred to as the Infinera Digital Optical Network®.
The Infinera Digital Optical Network provides the ability to multiplex, transport, add, drop, groom, switch
and protect SONET, SDH, Ethernet, and other services inexpensively, transparently, reliably, flexibly and
quickly. The Infinera Digital Optical Network allows the construction of a single unified optical transport
network that scales from metro to ultra long haul applications.

An Infinera Digital Optical Network, as shown in Figure 1-1 on page 1-2, is composed of DTN-X and DTN
network elements deployed wherever client access is desired, and Optical Line Amplifiers where client
access (between DTNs) is not anticipated. The links between the DTN-Xs and DTNs, referred to as Digital
Links, isolate analog engineering and impairments within that Digital Link. Customers can progressively
deploy the transport network with DTN-Xs and DTNs at more points of presence, interconnected by Digital
Links, when and where capacity is required, without re-engineering the network.

Infinera offers the following Digital Optical Networking systems which help carriers build Digital Optical
Networks. This chapter includes the following sections:

m “Infinera DTN-X" on page 1-3

m “Infinera DTN” on page 1-3
m “Infinera Optical Line Amplifier” on page 1-3
m “Infinera ATN” on page 1-3
m “Infinera Dispersion Management Chassis” on page 1-4
m “Release 8.0 New and Updated Features” on page 1-5
m “Features No Longer Supported in Release 8.0” on page 1-13
Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Figure 1-1 Infinera Digital Optical Network

Digital Links
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Note: Note that in Release 8.0, client traffic originating on a DTC or MTC can be terminated only
on a DTC or MTC. Likewise, client traffic originating on an XTC can be terminated only on
an XTC, except for configurations using back-to-back TAM-TIM connections. In Figure 1-1,
the DTN-X is able to originate/terminate DTC/MTC client traffic by way of a DTC/MTC
Expansion Chassis on the DTN-X. On the DTN nodes, all client traffic originating from
XTCs is passed through the DTN node via Optical Express.

DTN and DTN-X Hardware Description Guide Release 8.0
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Infinera DTN-X

The Infinera DTN-X® network element, referred to as the DTN-X, is a next generation, multi-terabit packet
optical transport network (P-OTN) platform which provides Dense Wavelength Division Multiplexing
(DWDM) transport and digital Reconfigurable Optical Add/Drop Multiplexer (ROADM) service. Its non-
blocking, ODUO granularity single-stage switch fabric covers transport and bandwidth management
applications across core, regional core, and large metro spaces. In addition, the Infinera DTN-X provides
digital bandwidth management within a Digital Optical Network. It provides a means for direct access to
client data at 100Gbps, 40Gbps, and/or 10Gbps digital granularity at a site, allowing flexible selection of
whether to multiplex, add/drop, amplify, groom, optically express, or switch individual data streams.

The DTN-X can be equipped in a variety of network configurations using a common set of circuit packs.
The detailed description of DTN-X hardware is provided in “Infinera DTN-X" on page 2-1.

Infinera DTN

The Infinera DTN® network element, referred to as the DTN, provides digital ROADM service and
bandwidth management capabilities. The Infinera DTN provides digital bandwidth management within a
Digital Optical Network. It provides a means for direct access to client data at 100Gbps, 40Gbps, 10Gbps,
2.5Gbps, 1GbE, 622Mbps, and/or 155Mbps digital granularity at a site, allowing flexible selection of
whether to multiplex, add/drop, amplify, groom, optically express, or switch individual data streams.

The DTN can be equipped in a variety of network configurations using a common set of circuit packs. The
detailed description of DTN hardware is provided in “Infinera DTN” on page 3-1.

Infinera Optical Line Amplifier

The Infinera Optical Line Amplifier® network element, referred to as the Optical Line Amplifier, is provided
to extend the optical reach between DTNs. The detailed description of Optical Line Amplifier hardware is
provided in “Infinera Optical Line Amplifier’ on page 4-1.

Infinera ATN

The Infinera ATN® network element, referred to as the ATN, is a Coarse Wavelength Division Multiplexing
(CWDM) and DWDM multi-service platform that provides digital add/drop and bandwidth management
capabilities. The ATN has DWDM and CWDM capabilities and provides support for up to 40 DWDM
channels and 8 CWDM channels. It provides the means at any site for direct access to client data at any of
the supported signal rates, allowing flexible selection of whether to add/drop, amplify, or optically express
individual data streams. For more information on the Infinera ATN, refer to the Infinera ATN System
Description Guide.

The ATN can be equipped in a variety of network configurations using a common set of circuit packs. For a
detailed description of ATN hardware, refer to the Infinera ATN Hardware Description Guide.
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Infinera Dispersion Management Chassis

The Infinera Dispersion Management Chassis, referred to as the DMC, is an optional chassis which can be
mounted in the same rack as the Digital Transport Chassis (DTC), MTC, ATN Transport Chassis (ATC), or
the Optical Transport Chassis (OTC) for the purpose of dispersion compensation. The detailed description
of DMC hardware is provided in “Infinera Dispersion Management Chassis” on page 5-1.
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Release 8.0 New and Updated Features

The following tables list the features that are new or updated in IQ NOS Release 8.0.0:
m  Table 1-1 lists the new features for DTN-X

m Table 1-2 lists the updates for DTN and Optical Line Amplifier

Note: Unless specifically noted otherwise, all references to “line module” will refer interchange-
ably to either the DLM, XLM, ADLM, AXLM, and/or SLM (DTC/MTC only) and AOLM,
AOLX, SOLM, and/or SOLX (XTC only). All references to the “LM-80" will refer inter-
changeably to the AXLM-80, ADLM-80 and/or SLM-80 (DTC/MTC only). Note that the term
“line module” does not refer to TEMs, as they do not have line-side capabilities and are
used for tributary extension.

Table 1-1 New and Updated Features for DTN-X in Release 8.0

Feature Description

Node Configuration

Node Migration Release 8.0.1 adds support for migration of a DTN node to a DTN-X node.

System Hardware

Switching Transport Chas- | The XTC houses the common equipment required for operations and the circuit
sis (XTC) packs that transport and terminate optical signals. The DTN-X support two types of
XTC:

» The XTC-10 supports a redundant and scalable switch fabric to provide up to
5Tbps of traffic (with ODUO granularity).

» The XTC-4 is a half-bay chassis that supports a redundant and scalable switch fab-
ric to provide up to 2Tbps of traffic (with ODUO granularity).

NOTE: In this document, the generic term “XTC” is used to refer to both XTC-4 and
XTC-10 chassis types. When referring specifically to only one type of chassis, the
terms “XTC-4" and “XTC-10” will be used.

DTN-X Control Module The DTN-X Control Module (XCM) is a half-height module that provides shelf control-
(XCM) ler functionality for all modules residing in the XTC and node controller functionality
for multi-chassis DTN-Xs. The XCM contains the system software and configuration
database for the DTN-X.

Timing Synchronization The Timing Synchronization Module (TSM) provides a switch fabric synchronization
Module (TSM) (SF_SYNC) signal which is used as a common timing reference by the switch fabric.
The XTC-4 and XTC-10 each have their own version of the TSM:

* The TSM-X10 is a timing module for the XTC-10 that resides in the upper universal
card cage occupying TSM slot A-6A and/or the lower universal card cage occupy-
ing TSM slot B-6A.

* The TSM-X4 is a timing module for the XTC-4 that resides in the universal card
cage occupying TSM slot A-6.
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Release 8.0 New and Updated Features

Table 1-1 New and Updated Features for DTN-X in Release 8.0

Feature

Description

OTN Switch Module
(OXM)

The OTN Switch Module (OXM) provides a distributed, fault-tolerant, non-blocking
switch fabric architecture for switching traffic between any two universal card cage
slots, or between links in a single tributary module. The XTC-4 and XTC-10 each
have their own version of the OXM:

* The OXM-X10 is a switching module for the XTC-10 that resides in the switch fabric
card cage occupying OXM slots S-1 through S-10. The XTC-10 switch fabric
houses a total of ten OXM-X10s (eight active OXM-X10s plus two standby OXM-
X10s providing 8+2 redundancy).

* The OXM-X4 is a switching module for the XTC-4 that resides in the switch fabric
card cage occupying OXM slots S-1 through S-5. The XTC-4 switch fabric houses

a total of five OXM-X4s (four active OXM-X4s plus one standby OXM-X4 providing
4+1 redundancy).

Advanced OTN Line Mod-
ule (AOLM)

The AOLM supports DWDM multiplexed channels (with coherent detection) and per-
channel software configurable modulation options. AOLMs are tunable line modules
that can be configured for one of four Optical Carrier Groups (OCGs). The AOLM is

optimized for one-way and two-way add/drop connections.

Release 8.0.0 supports the following AOLMs on the XTC:
* AOLM-500-T4-n-C5(n=1,3,5,0r7)
* AOLM-500-T4-n-C6 (n=1,3,5,0r7)

Advanced OTN Switching
Line Module (AOLX)

The AOLX supports DWDM multiplexed channels (with coherent detection) and per-
channel software configurable modulation options. AOLXs are tunable line modules
that can be configured for one of four Optical Carrier Groups (OCGs). The AOLX is
similar to the AOLM in all aspects except that the AOLX provides full line switching
capacity (no restriction), opposed to the AOLM which is optimized for one-way and
two-way add/drop connections only.

Release 8.0.0 supports the following AOLXs on the XTC:
* AOLX-500-T4-n-C5(n=1,3,5,0r7)
* AOLX-500-T4-n-C6 (n=1,3,5,0r7)

Submarine OTN Line Mod-
ule (SOLM)

Newly added in Release 8.0.1, the SOLM supports DTN-X links operating in subma-
rine line terminating equipment (SLTE) mode 1. SOLMs are tunable line modules that
can be configured for one of four Optical Carrier Groups (OCGs). The SOLM is opti-
mized for one-way and two-way add/drop connections. Release 8.0.1 supports the
following SOLMs on the XTC:

* SOLM-500-T4-n-C11 (n=1,3,5,0r7)

Submarine OTN Switching
Line Module (SOLX)

Newly added in Release 8.0.1, the SOLM supports DTN-X links operating in subma-
rine line terminating equipment (SLTE) mode 1. SOLXs are tunable line modules that
can be configured for one of four Optical Carrier Groups (OCGs). The SOLX is simi-
lar to the SOLM in all aspects except that the SOLX provides full line switching
capacity (no restriction), opposed to the SOLM which is optimized for 1-way and 2-
way add/drop connections only. Release 8.0.1 supports the following SOLXs on the
XTC:

* SOLX-500-T4-n-C11 (n=1,3,5,0r7)

DTN and DTN-X Hardware Description Guide
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Table 1-1 New and Updated Features for DTN-X in Release 8.0

Feature Description

Line Module Modulation In Release 8.0.0, the AOLX and AOLM support dual carrier polarization multiplexed
quadrature phase shift keying (DC-PM-QPSK).

For Release 8.0.1, the AOLX, AOLM, SOLM, and SOLX support the following modu-
lation formats:

* Polarization multiplexed quadrature phase shift keying (DC-PM-QPSK)
* Polarization multiplexed binary phase shift keying (DC-PM-BPSK)
« Polarization multiplexed enhanced binary phase shift keying (DC-PM-eBPSK)

OTN Tributary Module The OTM houses the tributary interfaces for the XTC and connects to the XTC line
(OTM) modules over the backplane. Release R8.0.0 supports the OTM-500, which provides
up to 500Gbps bidirectional capacity to the XTC backplane using pluggable Tributary
Interface Modules (TIMs). The OTM-500 contains ten TIM sub-slots, each of which
provides support for various tributary interfaces such as SONET, SDH, ODU, OTU,
and/or Ethernet. The OTM-500 itself has no external connectors.

Tributary Interface Module | The TIM maps the customer client optical signals into internal electrical signals for

(TIM) subsequent transmission through the OTN Tributary Module (OTM).

Release 8.0.0 supports the following TIMs on the XTC:

* TIM-5-10GM

* TIM-1-100GE
Tributary Optical Module A TOM is an optical transceiver that is housed by a Tributary Adapter Module (TAM)
(TOM) on the DTN or a Tributary Interface Module (TIM) on the DTN-X and serves as the

tributary interface for the system. A TOM converts an incoming client optical signal
into a serial electrical signal for further processing in the TAM/TIM. The TOM also
converts outgoing signals from electrical to optical for transport over tributary optical
fibers.

Release 8.0 supports the following TOM on the XTC:
» Supported on the TIM-5-10GM:
*+  TOM-10G-SFPP-SR1
*+  TOM-10G-SFPP-IR2 (support added in Release 8.0.1)
*  TOM-10G-SFPP-LR2 (support added in Release 8.0.1)
» Supported on the TIM-1-100GE:
*+ TOM-100G-LR4
+  TOM-100G-L10X
*+ TOM-100G-S10X
+ TOM-100G-SR10

Blank Circuit Packs Whenever a circuit pack is removed from an XTC, the blank space must be occupied
by the corresponding blank circuit pack. The blank circuit pack prevents exposure to
hazardous voltage and currents inside the chassis, contains any electromagnetic
interference (EMI) that might damage other equipment, and directs the flow of cool-
ing air through the chassis.
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Release 8.0 New and Updated Features

Table 1-1 New and Updated Features for DTN-X in Release 8.0

Feature

Description

Band Multiplexing Module
(BMM)

In Release 8.0.0, the DTN-X supports the following BMMs on a DTC Expansion
Chassis:

* BMM2P-8-CH1-MS
* BMM2P-8-CEHA1

Release 8.0.1 adds support for the following BMMs on a DTC Expansion Chassis of
a DTN-X:

+ BMM2-8-CH3-MS
+ BMM2-8-CEH3
* BMM2-8-CXH2-MS

Optical Amplification Mod-
ule (OAM)

In Release 8.0.0, the DTN-X supports the following OAM on an OTC Expansion
Chassis:

*+ OAM-CXH1-MS

Release 8.0.1 adds support for the following OAM on an OTC Expansion Chassis of
a DTN-X:

* OAM-CXH2-MS

Optical Raman Module
(ORM)

In Release 8.0.0, the DTN-X supports the following ORMs on an OTC Expansion
Chassis:

* ORM-CXH1
* ORM-CXH1-MS

Raman Amplifier Module
(RAM)

Release 8.0.1 adds support for the following RAMs on an OTC Expansion Chassis of
a DTN-X:

* RAM-1
* RAM-2-OR

Dynamic Spectrum Equal-
izer (DSE)

In Release 8.0.0, the DTN-X supports the following DSE on an OTC Expansion
Chassis:

» DSE-1 with optical power monitor (OPM) calibrated for open wave support

Release 8.0.1 DTN-X also supports the following DSE configurations in an OTC
Expansion Chassis:

* DSE-1 without OPM calibration/open wave support
» DSE-1 in SLTE configurations

Equipment Management

Chassis Ambient Temper-
ature Setting

In Release 8.0.1, the XTC supports the chassis ambient temperature setting to indi-
cate the temperature in the system’s environment. This setting determines how the
system budgets power and allocates power to fans. The ambient temperature can be
set to 25°C or 40°C.

Service Provisioning and Service Recovery

Line Interfaces

In Release 8.0.1, a BMM on a DTN-X can carry a mix of traffic from line modules on
a DTC/MTC (10Gbps) and line modules on an XTC (100Gbps).

DTN and DTN-X Hardware Description Guide
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Table 1-1 New and Updated Features for DTN-X in Release 8.0

Feature

Description

Client/Trib Interfaces

Release 8.0.0 supports the following new client/trib interfaces on the XTC:
+ SONET OC-192/10GbE WAN PHY

+ SDH STM-64

* 10GbE LAN

* OTU2 (as OTU2 Clear Channel)

* 100GbE LAN

Release 8.0.1 adds support for cDTF transport as 11.1GHz Clear Channel.

Manual Cross-connect
Provisioning

Release 8.0.0 supports bi-directional manual cross-connects for services on the
XTC.

Release 8.0.1 adds support for unidirectional manual cross-connects for services on
the XTC.

Dynamically Signaled Sub-
network Connection (SNC)
Provisioning

Release 8.0.1 adds support for SNCs on the DTN-X for all supported payload types:

* SNCs are supported between XTCs (an SNC that originates on an XTC must also
terminate on an XTC).

* SNCs are supported between DTCs and/or MTCs that are configured as Expan-
sion Chassis of a DTN-X.

* SNCs are supported between an DTC/MTC that is configured as an Expansion
Chassis of a DTN-X and an DTC/MTC that is configured as an Expansion Chassis
of a DTN.

Optical Express

In Release 8.0.0, the DTN-X supports Optical Express of AOLM/AOLX OCGs.
Release 8.0.1 adds support for Optical Express of SOLM/SOLX OCGs.

Out-of-band GMPLS

Release 8.0.1 adds support for Out-of-band GMPLS on DTN-X for OTS to enable cir-
cuit provisioning in cases where in-band OSC is unavailable (e.g., submarine appli-
cations).

Fault Management

Alarm Surveillance

In Release 8.0.1, the default severity setting for the TSM-NON-REDUNDANT alarm
is updated from Minor (MN) to Not Reported (NR).

Release 8.0.1 adds support for the following alarms for 100GbE payloads:
* LF—Local fault

* RF—Remote fault

* DE-ENCAP-LF—De-encapsulated local fault

* DE-ENCAP-RF—De-encapsulated remote fault

Maintenance and Trouble-
shooting

R8.0.1 introduces support for G.709 formatting of TTI messages for OTUki section
for both ASCIl and HEX formats.

Digital Subnetwork
Connection Protection
(D-SNCP)

Release 8.0.1 adds support for 1 Port D-SNCP protection for DTN-X services.

Infinera Corporation
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Table 1-1 New and Updated Features for DTN-X in Release 8.0

Release 8.0 New and Updated Features

Feature

Description

Equipment Management

Tributary Disable Action

Release 8.0.1 supports a Send LF (send local fault) option for the tributary disable
function for Ethernet clients on the TIM-5-10GM and for 100G Ethernet clients on the

TIM-1-100GE.

Performance Monitoring

Optical, Digital, and Client
Performance Monitoring

Release 8.0 includes PM data for the new DTN-X modules listed above.
Release 8.0.1 updates support for the following PM data:

* Input Voltage data added for Feed PTP termination point on XTC PEMs.

» Far-end Defect Seconds data added for OTUki and ODUki termination points.
» CV-S data removed for OTUki termination points.

» Far-end Errored Blocks data removed for OTUki and ODUki termination points.

DTN and DTN-X Hardware Description Guide
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Table 1-1 New and Updated Features for DTN-X in Release 8.0

Feature

Description

Network Management User Interfaces

Infinera DTN Graphical
Node Manager (GNM) GUI

Release 8.0 includes updates to the GNM to support all the Release 8.0 and 8.0.1
features and hardware listed above. In addition, Release 8.0 includes the following
GNM-specific updates:

» The Equipment View can be zoomed/unzoomed by using the slide bar.

» The Quick View Browser has been enhanced to display information in a tabular for-
mat and displays the Administrative state, Operation state and Alarm Reporting
icons.

The Link Manager is enhanced with the following:
»  Support for new modules and termination points introduced in Release 8.0.

* The following new columns have been added for Bandwidth information: 1.25G,
40G, and 100G

* The following new columns have been added for TE Links: Link Capacity, Time
Slot Type

* The Quick filter has been updated with a new filter for TE Links: Digital Span
Utilization, Timeslot Type, TE Link Capacity, Availability Filter, Time slot Rate,
Service Rate

* Right-click Options for the GMPLS have been enhanced in Release 8.0.

» The following new columns have been added for TE Interface: Availability State
and Role

* The following new columns have been added for GMPLS Control Channel:
Availability State

Release 8.0.1 includes the following GNM-specific updates:

» Support for the creation of unprotected and 1-port protected SNCs (circuits) origi-
nating/terminating on XTC.

 Support for the creation of 1-port protected cross-connects originating/terminating
on XTC.

» Support for the creation of 1-port digital SNCP on DTN-X.
» Support for a G.709 format of TTI that can handle both ASCII and HEX values.

Infinera SNMP Agent

Release 8.0.1 includes updates to the SNMP Agent to support all the Release 8.0
features listed above.

Transaction Language 1
(TL1) Interface

Release 8.0.1 includes updates to the TL1 interface to support the Release 8.0 fea-
tures listed above.

Infinera Corporation
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Release 8.0 New and Updated Features

Table 1-2 Updated Features for DTN and Optical Line Amplifier

Feature

Description

Fault Management

Alarm Surveillance

Release 8.0 supports the following new alarms for 10GbE and 1GbE payloads:
* LF—Local fault

* RF—Remote fault

* DE-ENCAP-LF—De-encapsulated local fault

* DE-ENCAP-RF—De-encapsulated remote fault

Equipment Management

Tributary Disable Action

The TAM-2-10GM/TAM-8-2.5GM support the SEND LF tributary disable option for
10GbE or 1GbE tributaries.

Encapsulated Client Dis-
able Action

In addition to specifying tributary disable actions, Release 8.0 supports an option to
configure a disable action for encapsulated Ethernet client interfaces on the TAM-2-
10GM. The encapsulated client disable action specifies the replacement signal type
for the encapsulated Ethernet client interface (either all zeroes or local fault signal).
The encapsulated client disable action applies only to 10GbE signals that are
adapted to ODUK signals (ODU2e or ODU1e).

Service Provisioning and Service Recovery

OTN Adaptation Services

In Release 8.0, the DTN supports an option to configure a disable action for encap-
sulated Ethernet client interfaces on the TAM-2-10GM. The encapsulated client dis-
able action specifies the replacement signal type for the encapsulated Ethernet client
interface (either all zeroes or local fault signal). The encapsulated client disable
action applies only to 10GbE signals that are adapted to ODUk signals (ODU2e or
ODUt1e).

Performance Monitoring

Optical, Digital, and Client
Performance Monitoring

Release 8.0 supports the Tx BEIl and Rx BEI Count PM for ODUk and OTUk inter-
faces.

Network Management User Interfaces

SNMP Agent

Release 8.0.1 includes updates to the SNMP Agent to support all the Release 8.0
features listed above.

Transaction Language 1
(TL1) Interface

Release 8.0.1 includes updates to the TL1 interface to support the Release 8.0 fea-
tures listed above.
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Features No Longer Supported in Release
8.0

Table 1-3 lists the features that are no longer supported in Release 8.0.

Table 1-3 Features No Longer Supported in Release 8.0

Feature Description

GNM Updates

Microsoft Windows 2000 GNM is no longer supported on Microsoft Windows 2000 and Microsoft Windows
and Microsoft Windows 2000 International Edition.
2000 International Edition

DNA Updates

Microsoft Windows 2000 DNA is no longer supported on Microsoft Windows 2000 and Microsoft Windows
and Microsoft Windows 2000 International Edition.
2000 International Edition
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CHAPTER 2

Infinera DTN-X

The Infinera DTN-X, referred to as the DTN-X, is a network element deployed in a Digital Optical Network.
The DTN-X provides digital bandwidth management and client access to the Dense Wavelength Division
Multiplexing (DWDM) transport bandwidth.

The DTN-X consists of one or more Switching Transport Chassis (XTC), Digital Transport Chassis (DTC),
and/or MTC. Refer to “Infinera DTN” on page 3-1 for more details on the DTC/MTC.

This chapter provides a hardware description for the DTN-X including a functional description of the
hardware, block diagram of the internal signal flow (where applicable), and technical specifications. This
chapter includes the following sections:

m “XTC System Specifications” on page 2-3

“XTC-10 Overview” on page 2-8

“XTC-10 Thermal Loading” on page 2-12

“XTC-10 Product Details” on page 2-14

“XTC-4 Overview” on page 2-44

“XTC-4 Thermal Loading” on page 2-48

“XTC-4 Product Details” on page 2-52

“XTC Data Plane” on page 2-74

“DTN-X Control Module (XCM)” on page 2-76

“Timing Synchronization Module (TSM-X10)” on page 2-83
“Timing Synchronization Module (TSM-X4)" on page 2-88
“OTN Switch Module (OXM-X10)” on page 2-93

“OTN Switch Module (OXM-X4)” on page 2-98

“Advanced OTN Line Module 500G (AOLM-500)” on page 2-103
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“Advanced OTN Switching Line Module 500G (AOLX-500)" on page 2-110
“Submarine OTN Line Module 500G (SOLM-500)" on page 2-117
“Submarine OTN Switching Line Module 500G (SOLX-500)" on page 2-124
“OTN Tributary Module 500G (OTM-500)" on page 2-131

“Tributary Interface Module (TIM)” on page 2-135

“Tributary Interface Module 100GE (TIM-1-100GE)” on page 2-136
“Tributary Interface Module 10GM (TIM-5-10GM)” on page 2-140
“Tributary Optical Module (TOM)” on page 2-145

“Tributary Optical Module 100G (TOM-100G-SR10)” on page 2-148
“Tributary Optical Module 100G (TOM-100G-S10X)” on page 2-151
“Tributary Optical Module 100G (TOM-100G-LR4)” on page 2-154
“Tributary Optical Module 100G (TOM-100G-L10X)” on page 2-157
“Tributary Optical Module 10G (TOM-10G-SFPP-SR1)” on page 2-160
“Tributary Optical Module 10G (TOM-10G-SFPP-IR2)” on page 2-163
“Tributary Optical Module 10G (TOM-10G-SFPP-LR2)” on page 2-166
“Blank Circuit Packs” on page 2-169

For DTN-X installation procedures, refer to the Infinera DTN and DTN-X Site Preparation and Hardware
Installation Guide. For DTN-X turn-up and test procedures, refer to the Infinera DTN and DTN-X Turn-up
and Test Guide.

For a description of module Light Emitting Diode (LED) status indicators, refer to the Infinera GNM Fault
Management and Diagnostics Guide.
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XTC System Specifications

Note: Unless specifically noted otherwise, all references to the XTC will refer to the XTC-10
and/or XTC-4 interchangeably.

This section contains system specifications for the XTC-10 and XTC-4, and includes the following:
B “XTC Power Consumption and Configuration Rules” on page 2-3
B “XTC Compliancy” on page 2-6

B “XTC Technical Specifications” on page 2-7

XTC Power Consumption and Configuration Rules

Power consumption numbers for the XTC-10 and XTC-4 are presented as two values:

m Typical Power Draw—characterizes average power usage under normal operating system condi-
tions and can be used for estimating average power consumption over time (ongoing operational
cost for power consumption)

®m Maximum Power Draw—is worst-case power draw under severe equipment, environmental, and
network conditions

Table 2-1 provides typical and maximum power draw numbers for supported XTC-10 and XTC-4 system
components.

Table 2-1 XTC Power Consumption Numbers

Maximum Maximum
Typical Power Draw Power Draw
Power Draw at40°C at 55°C
Configuration (Watts) (Watts) (Watts)
Base XTC-10 (1 XCM, 2 PEMs, and 4 fan trays) 1054 2142 4490
Base XTC-4 (1 XCM, 2 PEMs, and 2 fan trays) 642 1192 2370
XCM 110 116 120
TSM-X10 or TSM-X4 12 15 15
OXM-X10 or OXM-X4 60 63 65
AOLM-500, AOLX-500, SOLM-500, or SOLX-500 390 440 470
OTM-500 120 126 130
TIM-1-100GE with LR4 TOM type 90 100 110
TIM-1-100GE with SR10, S10X, or L10X TOM types 84 91 100
TIM-5-10GM with LR2 TOM type 48 50 52
TIM-5-10GM with SR1 or IR2 TOM types 46 48 50
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Maximum Power Draw

The XTC requires two or more 60A feeds, depending on the customer configuration, not including
redundant power connections.

The user can configure the system software to calculate per-chassis worst-case power draw based on
shelf configuration, and escalate a standing condition for an XTC when this configuration is exceeded. The
power draw limit is compared against the total estimated power draw for all of the equipment provisioned
(and pre-provisioned) in the chassis.

The chassis raises an alarm if the sum of the power values for the provisioned/pre-provisioned equipment
in the chassis exceeds the user configured maximum power draw value. This raised alarm does not
indicate actual power draw, but indicates that the system is configured in such a way that should all
environmental, network and system conditions be worst-case—that this is the potential total maximum
power draw of the system under those conditions.

Note: The active XCM controls the power up for most of the installed modules (i.e. line modules
and TIMs). If not enough power feeds are connected, the system software will not power up
the modules and notify the user via the management interfaces. Refer to “XTC Chassis
Power Control” on page 2-77 for more details.

Inrush Current

Inrush current refers to the maximum, instantaneous current drawn by the XTC at initial system power up
(or by a module inserted into an XTC already powered up). The inrush current for the XTC will not exceed
the worst-case power consumption current for the particular shelf configuration (or module) within the
appropriate ambient selected (normal or short-term operation). For example:

m For environments under 40° C (normal operation), the inrush current will not exceed that for the
40° C worst-case power consumption

m For environments under 55° C (short-term operation), the inrush current will not exceed that for the
55° C worst-case power consumption
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Input Voltage Operating Range and Thresholds

The XTC DC input voltage operating range and thresholds are shown in Figure 2-1. The thresholds
comply with the ATT-TP-76200 standard.

The thresholds shown in Figure 2-1 do not apply to fan trays which operate over a wider voltage range.

Figure 2-1 Input Voltage Operating Range and Thresholds

All DC voltages measured at the PEM terminals (equipment power input)

i
!
=40V Stated Normal Operating Range (Pq,, ) =72V

o

e

| 385 | Operational ‘Turn off’ Range (P )
5

|72.5|
375V -39.5V 72V 73V

= Pgp — Normal operating range. Installed modules remain operational across
this complete range (and must operate down to -39.5V per P ).

m P, — From operational state. Indicates the lowest/highest voltage where the
module must turn off: at <-37.5V or > -73V the module must turn off
(AT&T test condition assumes >10 seconds at low-end). infr_683
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XTC Compliancy

The XTC complies with many industry standard specifications as described in Table 2-2.

Table 2-2 XTC Hardware Compliancy

Category Approval Agency / Requirement

Safety Certifications IEC/EN/UL 60950: Safety of Information Technology Equipment
» CAN/CSA C22.2 No. 60950: Safety of Information Technology Equipment

AS/NZS 60950: Approval & Test specification - Safety of Information Technology
Equipment

UL Class Il: Fire Safety (air filters)
NEBS/ETSI Compliancy | « NEBS Level 1/3
* GR-63-CORE: Network Equipment Building Systems - Physical Protection

* GR-1089-CORE: Electromagnetic Compatibility and Electrical Safety - Generic
requirement for Network Telecommunications Equipment

ETS 300 386
+ ETS 300 019-2-1, 2, 3, and 4 A1 (earthquake test methods)
CISPR 22/EN55022 Class A, FCC-A, VCCI-A
CISPR 24/EN55024
IEC/EN 60825 Series: Safety of Laser Products
+ |[EC/EN 60825-1: 2007
» |[EC/EN 60825-2: 2004+A1
» FDA 21 CFR 1040: Performance Standard of Light Emitting Products
General Compliancy « ETSIETS 300 119-2
« ETSI ETS 300 1194
+ GR-78-CORE
+ GR-253-CORE
+ GR-1209-CORE
+ GR-1221-CORE
ANSI T1.315
ANSI T1.304
ATT-TP-76200

EMC Emissions
EMC Immunity
Laser Safety

DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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XTC Technical Specifications

Table 2-3 provides electrical and environmental specifications for the XTC, common components, and all
supported circuit packs.

Table 2-3 XTC Technical Specifications

Type Parameter Specification

Electrical specifications Power consumption XTC-10:

» Typical dissipation (at 25° C): 7838W

* Maximum dissipation (at 40° C): 9336W

* Maximum dissipation (at 55° C): 12,211W

Refer to Table 2-1 on page 2-3 for module
level power consumption numbers

XTC-4:

» Typical dissipation (at 25° C): 3380W

* Maximum dissipation (at 40° C): 4107W
* Maximum dissipation (at 55° C): 5522W

Refer to Table 2-1 on page 2-3 for module
level power consumption numbers

Input voltage range -40V DC to -72V DC
(Worldwide except for Australia/New Zealand)
IEC/EN/UL/CSA 60950

See Figure 2-1 on page 2-5 for detailed infor-
mation regarding the input voltage operating
range and thresholds

-40V DC to -60V DC

(Australia/New Zealand only)

ANZ60950-1
Environmental specifications | Operating temperature range | Normal operation (including system power up):
5°Cto40°C
Short term operation: -5° C to 50° C
Storage temperature range -40°Cto 70°C
High relative humidity 90% non-condensing
Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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XTC-10 Overview

Note: Unless specifically noted otherwise, all references to the XTC will refer to the XTC-10
and/or XTC-4 interchangeably.

Note: Unless specifically noted otherwise, all references to the "line module" will refer to the
AOLM-500, AOLX-500, SOLM-500, and/or SOLX-500 interchangeably.

The Switching Transport Chassis (XTC) is available in two variants:

m XTC-10—is a single bay chassis option providing ten universal card slots to house line modules
and/or OTM-500s. In addition, the XTC-10 is a nominal ETSI (600mm) width chassis type with an
available 23-inch mounting option

B XTC-4—is a half-bay chassis option providing four universal card slots to house line modules and/or
OTM-500s. In addition, the XTC-4 is an ANSI 19-inch width chassis type with an available ETSI
(600mm) and 23-inch mounting option. For more details on the XTC-4, see “XTC-4 Overview” on
page 2-44

Note: The DTN-X (XTC-10 and XTC-4) is designed to operate in open frame racks or Infinera
supplied cabinets. Contact your Infinera account team or the Infinera deployment team if a
third-party cabinet is considered for installation as Infinera will need to review the cabinet
specifications.

Table 2-4 provides a list of the common components that make up an XTC-10 (some components are
field-replaceable).

Table 2-5 on page 2-9 provides a list of the supported circuit packs on an XTC-10 (circuit packs are field-
replaceable).

Table 2-4 XTC-10 Common Components

Name Description
Rack Mounting Ears See page 2-17
XTC-10 Cabinet See page 2-18
XTC-10 Power Entry Module (PEM) Shelf See page 2-24
Power Entry Module (PEM) See page 2-27
Input/Output Timing and Alarm Panel (IOTAP) See page 2-31
Fan Tray See page 2-38
Air Filter See page 2-40
Card Cage See page 2-41
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation

Infinera Proprietary and Confidential



Infinera DTN-X Page 2-9

Table 2-5 XTC-10 Supported Circuit Packs

Name Description

DTN-X Control Module (XCM)

Timing Synchronization Module (TSM-X10)

OTN Switch Module (OXM-X10)

Advanced OTN Line Module 500G (AOLM-500)
Advanced OTN Switching Line Module 500G (AOLX-500)
Submarine OTN Line Module 500G (SOLM-500)
Submarine OTN Switching Line Module 500G (SOLX-500)
OTN Tributary Module 500G (OTM-500)

Tributary Interface Module 100GE (TIM-1-100GE)
Tributary Interface Module 10GM (TIM-5-10GM)
Tributary Optical Module 100G (TOM-100G-SR10)
Tributary Optical Module 100G (TOM-100G-S10X)
Tributary Optical Module 100G (TOM-100G-LR4)
Tributary Optical Module 100G (TOM-100G-L10X)

See page 2-76

See page 2-83

See page 2-93

See page 2-103

See page 2-110

See page 2-117

See page 2-124

See page 2-131

See page 2-136

See page 2-140

See page 2-148

See page 2-151

See page 2-154

See page 2-157

Tributary Optical Module 10G (TOM-10G-SFPP-SR1)

See page 2-160

Tributary Optical Module 10G (TOM-10G-SFPP-IR2)

See page 2-163

Tributary Optical Module 10G (TOM-10G-SFPP-LR2)

See page 2-166

Blank Circuit Packs

See page 2-169

Infinera Corporation
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Front View

XTC-10 Overview

A front view of the XTC-10, with components and circuit packs, is shown in Figure 2-2.

Figure 2-2 XTC-10 Front View
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A single bay can accommodate one XTC-10 PEM shelf and one XTC-10 as shown in Figure 2-3.

Figure 2-3 XTC-10 on a Cabinet or Rack
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XTC-10 Thermal Loading

Table 2-6 provides typical heat release information (calculated for feet) for the XTC-10 housed in a
23-inch frame.

Table 2-6 XTC-10 Typical Heat Release (Calculated for Feet)

XTC-10 Typical Heat Release Calculation for 23-inch (600mm) Frame

Power 5760

Consumption

(Watts)

Frame Depth 2.0

(feet)

Frame Width 2.167

(feet)

Wiring Aisle (feet)
Maintenance | 1.0 15 EX |25 3.0 | 35 | 4.0 45 5.0
Aisle (feet) Heat Release (Wattslftz)
1.0 886.0 817.9 759.4 708.8 664.5 625.4 590.7 559.6 531.6
1.5 817.9 759.4 708.8 664.5 625.4 590.7 559.6 531.6 506.3
2.0 759.4 708.8 664.5 625.4 590.7 559.6 531.6 506.3 483.3
25 708.8 664.5 625.4 590.7 559.6 531.6 506.3 483.3 462.3
3.0 664.5 625.4 590.7 559.6 531.6 506.3 483.3 462.3 443.0
35 625.4 590.7 559.6 531.6 506.3 483.3 462.3 443.0 425.3
4.0 590.7 559.6 531.6 506.3 483.3 462.3 443.0 4253 408.9
4.5 559.6 531.6 506.3 483.3 462.3 443.0 425.3 408.9 393.8
5.0 531.6 506.3 483.3 462.3 443.0 425.3 408.9 393.8 379.7
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Table 2-7 provides typical heat release information (calculated for meters) for the XTC-10 housed in a

23-inch frame.

Table 2-7 XTC-10 Typical Heat Release (Calculated for Meters)

XTC-10 Typical Heat Release Calculation for 23-inch (600mm) Frame

Power 5760

Consumption

(Watts)

Frame Depth 0.610

(meters)

Frame Width 0.660

(meters)

Wiring Aisle (meters)

Maintenance 0.305 | 0457 | 0.610 | 0762 | 0914 | 1.067 | 1219 | 1372 | 1.524

Aisle (meters) Heat Release (Watts/m?)
0.305 9538.0 8806.5 | 81754 | 7632.1 7156.4 | 6734.0 | 6361.0 | 6025.0 | 5724.7
0.457 8806.5 8179.3 | 7632.1 7156.4 | 6736.6 | 6361.0 | 6027.1 | 5724.7 | 5452.8
0.610 8175.4 7632.1 7153.5 | 6734.0 | 6361.0 | 6025.0 | 5724.7 | 5451.1 5204.1
0.762 7632.1 7156.4 | 6734.0 | 6361.0 | 6027.1 | 5724.7 | 5452.8 | 5204.1 | 4978.5
0.914 7156.4 6736.6 | 6361.0 | 6027.1 5726.6 | 5452.8 | 5205.7 | 4978.5 | 4771.6
1.067 6734.0 6361.0 | 6025.0 | 5724.7 | 5452.8 | 5204.1 | 4978.5 | 4770.3 | 4580.0
1.219 6361.0 6027.1 57247 | 5452.8 | 5205.7 | 4978.5 | 4771.6 | 4580.0 | 4404.4
1.372 6025.0 5724.7 | 54511 5204.1 | 4978.5 | 4770.3 | 4580.0 | 4403.3 | 4240.7
1.524 5724.7 5452.8 | 5204.1 | 4978.5 | 4771.6 | 4580.0 | 4404.4 | 4240.7 | 4089.6
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XTC-10 Product Details

Note: Unless specifically noted otherwise, all references to the XTC will refer to the XTC-10
and/or XTC-4 interchangeably.

Table 2-8 lists the name and a brief description of the XTC-10 and the supported options.

Table 2-8 XTC-10 Product Details

Product Ordering
Name (PON) Description

XTC-10 Switching Transport Chassis; includes 10 universal card slots for 1/O,
switch, timing, and control modules

X-DOOR-U-X10 XTC-10 front chassis door kit for upper and lower universal card slots

X-DOOR-S-X10 XTC-10 front chassis door kit for switch fabric card slots

X-DOOR-X10+ XTC-10 door kit; contains two X-DOOR-U-X10, one X-DOOR-S-X10,
and one X-RM-ETSI-X10

X-AIRBAFFLE-X10 XTC-10 air baffles kit

X-FIBERGUIDE-X10 XTC-10 fiber management kit

Functional Description

The XTC-10 houses the common equipment required for operations and the circuit packs that transport
and terminate optical signals. The XTC-10 provides a redundant and scalable switch fabric with ODUQO
switching granularity to support customer traffic from line-to-trib, trib-to-trib, and/or line-to-line. The XTC-10
supports the following functions:

B The XTC-10 can be deployed as a Main Chassis or an Expansion Chassis within a DTN-X. A DTN-X
can support up to 44 interconnected chassis (4 XTCs, 28 DTC/MTCs, and 12 OTCs). The Main
Chassis must be an XTC; the Expansion Chassis can be any combination of XTC/DTC/MTC/OTCs

B The XTC-10 is used in Digital Terminal, Digital Add/Drop, and Digital Repeater configurations
The XTC-10 is composed of the following components (see Figure 2-2 on page 2-10 for an illustration):
Q “Rack Mounting Ears” on page 2-17
“XTC-10 Cabinet” on page 2-18
“XTC-10 Power Entry Module (PEM) Shelf’ on page 2-24
“Power Entry Module (PEM)” on page 2-27
“Input/Output Timing and Alarm Panel (IOTAP)” on page 2-31
“Fan Tray” on page 2-38

C OO0 O0O0CCO

“Air Filter” on page 2-40
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Q “Card Cage” on page 2-41

Mechanical Specifications
Table 2-9 provides the mechanical specifications for the XTC-10.

Table 2-9 XTC-10 Mechanical Specifications

Type Parameter Specification
Mechanical specifications Height 73.50 inches / 1867.00mm (42 RU)
Width 19.44 inches / 493.78mm
Depth 18.37 inches / 466.60mm

Depth (including fiber manage- 21.32 inches / 541.53mm
ment trays; excluding doors)

Weight - chassis only 200.0lb / 90.7kg

Weight - fully loaded chassis 944 .5Ib / 428.4kg (approximately)
(including PEM shelf and six

PEMs)

Electrical Grounding Points

The XTC-10 contains four electrical grounding points located as follows:
B One at the front, lower left section of the chassis (on the chassis kickplate)
m One at the rear, upper left section of the chassis

m Two at the left side, upper and lower rear sections of the chassis

Electrostatic Discharge (ESD) Grounding Jacks

The XTC-10 contains several ESD grounding jacks located as follows:
m One at the upper right section of the IOTAP

B One at each of the two panels located between the XCM and TSM-X10 at the right section of the
universal card cages

m  One at the front, lower right section of the chassis (on the chassis kickplate)

Fiber Management Trays

Fiber management trays are provided to route fibers away from the circuit packs in a manner that protects
the fibers and allows for any circuit pack to be inserted, removed, and/or replaced without disturbing

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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another circuit pack’s fibers. A fiber tray is located above and below each universal card cage. The fiber
trays at the top of each card cage are inverted. Fibers from the top half of each circuit pack are routed to
the upper tray and fibers from the bottom half of each circuit pack are routed to the lower tray.

XTC-10 Dimensions

The XTC-10 (shown with PEM shelf) top and front dimensions of the chassis are provided in Figure 2-4.

Figure 2-4 XTC-10 Dimensions

19.44"
493.78mm |
A 518"
PEM Shelf Y 131.57mm
A
73.50"
] = 1867.00mm
N - Back
_ _ A
% w 18.37"
466.60mm
q Chassis
g | | depth
Y
- :
e o Front Top View
jf Front View Jﬁ
Y infn_830
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Rack Mounting Ears

Table 2-10 XTC-10 Rack Mounting Product Details

Product Ordering
Name (PON) Description
X-RM-ETSI-X10 XTC-10 external rack mounting option; ETSI (600mm) rack mount pack-

age. Required for installing the XTC-10 doors on the XTC-10. Also shipped
as part of the XTC-10 door kit (PON X-DOOR-X10+)

NOTE: ETSI (600mm) rack mounting ears are not shipped as part of the
XTC-10.

X-RM-ETSI-B2-X10 XTC-10 cabinet mounting option; required for installing the XTC-10 in the
XTC-10 cabinet

NOTE: XTC-10 cabinet mounting ears are pre-installed as part of the
XTC-10.

X-RM-ANSI-X10 XTC-10 external rack mounting option; ANSI 23-inch rack mount package

NOTE: ANSI 23-inch rack mounting ears are pre-installed as part of the
XTC-10.

The XTC-10 includes cabinet mounting ears used to mount the chassis in the XTC-10 cabinet.

Additionally, external rack mounting ears are included to provide flush and mid-mounting configurations for
ANSI 23-inch racks at flush, 1, 2, 4, 5, 7, and 8 inches rearward of the flush mount position.

Note: ETSI (600mm) rack mounting ears are not shipped as part of the XTC-10 but are required
to flush mount the XTC-10 on an industry standard ETSI (600mm) rack or when installing
the XTC-10 doors on the XTC-10.

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0

Infinera Proprietary and Confidential



Page 2-18 XTC-10 Product Details

XTC-10 Cabinet

Table 2-11 XTC-10 Cabinet Product Details

Product Ordering
Name (PON) Description
X-CABINET-X10 Infinera custom cabinet used to house an XTC-10 and an XTC-10 PEM
shelf hosting up to 6 PEMs. The cabinet is 600mm x 600mm floor, ETSI
compliant

The XTC-10 cabinet (Figure 2-5 on page 2-19), referred to as cabinet, consists of a seven foot steel
enclosure on a skeletal frame including top, base, side and rear panels, lockable front door, air baffles, and
mounting hardware. The cabinet details are listed as follows:

The cabinet interior provides up to 45 RU of rack space to accommodate an XTC-10 PEM shelf (in
the upper 3 RU) and an XTC-10 (in the lower 42 RU)

Rack mounting ears are located in the cabinet to mount the XTC-10 PEM shelf and XTC-10

The top panel has lifting eyebolts and removable roof panels for network, power, and grounding
cable access

The base contains customizable mounting holes for cabinet grouting. In addition, the base contains
skid strips and guide angles to facilitate installation of the XTC-10 in the cabinet

The front door, side and rear panels contain acoustic material mounted on the inside for noise reduc-
tion

The front door and rear panel are both removable and include perforated honeycomb steel to
facilitate airflow through the cabinet. Light pipes and an alarm cutoff (ACO) reset button are provided
on the front door

Air baffles are located in the cabinet to prevent heated exhaust air from mixing with cooler inlet air.
The rack mounting ears also serve as air baffles

Vertical cable trays with integrated cable hoops are provided on the interior of each side panel for
vertical cable management

Side support brackets are provided on the exterior of each side panel with cutouts containing fiber
horns for external fiber routing. Mounting holes are also provided on the exterior of each side panel
for attachment of third-party fiber management brackets

Internal and external electrical grounding points are located on the cabinet as follows:
Q Internal—two at the front, lower left section; one on the front door, lower right section

Q External—two on the top panel; one at the front, upper left section (above the front door); one at
the rear, upper left section (above the rear panel)

DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Figure 2-5 XTC-10 Cabinet
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The XTC-10 cabinet details are provided in Figure 2-6.

Figure 2-6 XTC-10 Cabinet Details
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The XTC-10 cabinet dimensions are provided in Figure 2-7.

Figure 2-7 XTC-10 Cabinet Dimensions
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Note: The dimension (width x depth) of each internal vertical cable tray is approximately
1.25 inches x 3.50 inches (31.75mm x 88.90mm).
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The XTC-10 cabinet top and base mounting details are provided in Figure 2-8.

Figure 2-8 XTC-10 Cabinet Top and Base Mounting Details
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Mechanical Specifications

Table 2-12 provides the mechanical specifications for the XTC-10 cabinet.

Table 2-12 XTC-10 Cabinet Mechanical Specifications

Page 2-23

Type

Parameter

Specification

Mechanical specifications

Height

84.00 inches / 2133.60mm

Width

23.60 inches / 599.44mm

Width (including side support
brackets)

25.30 inches / 642.62mm

Width (including side support
brackets and fiber routing horns)

26.08 inches / 662.43mm

Depth

23.67 inches / 601.22mm

Dimension (width x depth) of
each internal vertical cable tray

1.25 inches x 3.50 inches
31.75mm x 88.90mm

Weight - empty cabinet including
front door, top, base, rear and
side panels

280.0Ib / 127.0kg

Useable load (i.e. weight of the
equipment installed in the cabi-
net)

800.0lb / 362.9kg
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XTC-10 Power Entry Module (PEM) Shelf

Table 2-13 XTC-10 PEM Shelf Product Details

Product Ordering
Name (PON) Description
X-PS-SHELF XTC-10 Power Entry Module (PEM) shelf hosting up to 6
PEMSs, providing N+N redundancy
X-BEZEL-PS XTC-10 PEM shelf front air inlet bezel
X-AIRFILTER-PS XTC-10 PEM shelf replacement air filter

The XTC-10 PEM shelf (Figure 2-9), referred to as PEM shelf, is used exclusively with the XTC-10 and
houses up to six PEMs (providing N+N redundancy) depending on system load requirements and the
customer’s configuration. The three PEMs occupying the left half of the shelf comprise feed A, and the
three PEMs occupying the right half of the shelf comprise feed B. The PEM shelf slots are individually
labeled, A1 (center slot) through A3 (left-most slot) and B1 (center slot) through B3 (right-most slot).

The PEM shelf is typically mounted inside the XTC-10 cabinet (occupying the upper 3 RU of rack space
above the XTC-10) or on an industry standard ETSI (600mm) or 23-inch rack.

Note: The XTC-10 PEM shelf can be “colocated” with the XTC-10 (i.e. XTC-10 and XTC-10 PEM
shelf reside on the same cabinet/rack) or “non-colocated” (i.e. XTC-10 resides on a local
cabinet/rack and the PEM shelf resides on a remote cabinet/rack, located within a maxi-
mum distance of 10 feet).

External Indicators

The PEM shelf has no external indicators (status LEDs are located on each individual PEM).

Figure 2-9 XTC-10 PEM Shelf
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Connectors

The PEM shelf provides a total of eight sets of dual 1/4-20 studs on 5/8” centers located at the rear of the
shelf for power distribution to the XTC-10 (for additional information on power distribution, see “XTC-10
Power Distribution Architecture” on page 2-30). Two sets of studs provide -48V DC Power for feed A and
two sets provide its Return. An additional two sets of studs provide -48V DC Power for feed B and two sets
provide its Return. The studs are capable of accommodating industry standard two-hole compression lugs
on 5/8” centers.

CAUTION
To prevent damage to the PEM shelf, the compression lugs used must have 1/4 inch diam-
eter stud hole size, 5/8 inch hole spacing, and the lug width must not exceed 0.60 inch.

The PEM shelf communicates with the XTC-10 through two SCSI-3 cables. Two 68-pin SCSI connectors
are located at the lower rear section of the PEM shelf; the right side connector (P1) is for the feed A PEMs
and the left side connector (P2) is for the feed B PEMs.

Electrical Grounding Points

The PEM shelf contains two electrical grounding points, one on each side, rear section of the shelf.

Output Fuses

To protect the system against high current output loads (~240A) on a fully loaded XTC-10 or if a fault in the
system occurs that causes a short on either of the power legs, two current limiting fuses are used on each
power leg (A and B); Littelfuse JLLN, Class T, 300V AC, rated for 200A.

Rack Mounting Ears

The PEM shelf includes integrated rack mounting ears located at the front of the shelf.

Additionally, external rack mounting ears (short ears for ETSI (600mm) racks and long ears for 23-inch
racks) are included for mid-mounting configurations. The long ears are pre-installed on the PEM shelf.

Front Air Inlet Bezel/Air Filter

The PEM shelf contains a replaceable air filter which is located on the front air inlet bezel. A replaceable
air filter is necessary to filter out dust particles at the air intake of the PEM shelf. Air is filtered at 80% dust
arrestance. To ensure adequate cooling of the PEM shelf and each PEM, the air filter must be inspected at
regular intervals and possibly replaced. Infinera recommends inspecting the air filter once every six
months.
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Note: The PEM shelf front air inlet bezel is packaged separately from the PEM shelf and includes
mounting brackets which allow the attachment of the bezel to the PEM shelf. The mounting
brackets must be installed prior to installing the PEM shelf into the XTC-10 cabinet or on an
industry standard ETSI (600mm) or 23-inch rack. Refer to the Infinera DTN and DTN-X Site
Preparation and Hardware Installation Guide.

Technical Specifications
Table 2-14 provides the mechanical and electrical specifications for the PEM shelf.

Table 2-14 XTC-10 PEM Shelf Technical Specifications

Type Parameter Specification
Mechanical specifications Height 5.18 inches / 131.57mm (3 RU)
Width 19.61 inches / 498.09mm
Depth 19.85 inches / 504.19mm
Weight 18.51b / 8.4kg
Electrical specifications Power consumption Included as part of base XTC-10 system;
see Table 2-1 on page 2-3
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Power Entry Module (PEM)

Table 2-15 XTC-10 PEM Product Details

Product Ordering
Name (PON) Description
X-PS-DC Power Entry Module with dual 60A power feeds, provides DC power

to the XTC-10.
Note: PON X-PS-DC is applicable to both the XTC-10 and XTC-4.

The PEM provides DC power to the XTC-10 and contains dual 60A circuit breaker switches for over-
current protection on two independent power feeds as shown in Figure 2-10. Additionally, the PEM
contains thermal sensors that monitor the internal temperature of the PEM to protect internal components
from overheating or catching fire. An internal cooling fan mechanism is provided that draws air in through a
front vent and forces air out through a rear vent.

PEMs are installed in the XTC-10 PEM shelf which is typically mounted inside the XTC-10 cabinet
(occupying the upper 3 RU of rack space above the XTC-10) or on an industry standard ETSI (600mm) or
23-inch rack. The PEM shelf houses up to six PEMs (providing N+N redundancy) depending on system
load requirements and the customer’s configuration.

External Indicators

Figure 2-10 XTC-10 PEM Faceplate
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Power LEDs

XTC-10 Product Details

The PEMs provide three status LEDs (per power feed): Input, Output, and Fault. The LEDs indicate
whether the power levels are within specified limits. The significance of an illuminated LED is described in

Table 2-16.

Table 2-16 XTC-10 PEM Visual Alarm Indicators

INPUT
(Green)

OUTPUT
(Green)

FAULT
(Red)

Description

H !

Front panel icons

ON

el

0]

OFF

Power input to the PEM as per specifications
Power output from the PEM as per specifications
No fault detected

ON

ON

ON

Power input to the PEM as per specifications
Power output from the PEM as per specifications
Minor fault detected

ON

OFF

ON

Power input to the PEM as per specifications

No power output from the PEM due to internal fault(s)

OFF

OFF

ON

Power input to the PEM not per specifications
No power output from the PEM

PEM is detecting power from neighboring units in the
same feed

OFF

OFF

OFF

Power input to the PEM not per specifications
No power output from the PEM

PEM is not detecting power from neighboring units in the
same feed

Connectors

Each PEM accommodates two power feeds and provides a total of four sets of dual 1/4-20 studs on 5/8”
centers. Two sets of studs are for connection to -48V DC Power and two sets for connection to its Return.
The studs are capable of accommodating industry standard two-hole compression lugs on 5/8” centers. A
plastic safety cover is provided to prevent inadvertent contact with the terminals once installed.

DTN and DTN-X Hardware Description Guide

CAUTION

To prevent damage to the PEM, the compression lugs used must have 1/4 inch diameter
stud hole size, 5/8 inch hole spacing, and the lug width must not exceed 0.60 inch.
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Technical Specifications

Table 2-17 provides the mechanical and electrical specifications for the XTC-10 PEM.

Table 2-17 XTC-10 PEM Technical Specifications

Type Parameter Specification
Mechanical specifications Height 5.17 inches / 131.32mm
Width 3.15 inches / 80.01mm
Depth 16.87 inches / 428.50mm
Weight 13.0Ib / 5.9kg
Electrical specifications Power consumption Included as part of base XTC-10 system;
see Table 2-1 on page 2-3
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XTC-10 Power Distribution Architecture

XTC-10 Product Details

Note: Unless specifically noted otherwise, all references to the "line module" will refer to the
AOLM-500, AOLX-500, SOLM-500, and/or SOLX-500 interchangeably.

-50V DC power is distributed from the PEM shelf to the upper chassis backplane across two sets of
PEM-to-XTC busbars which carry redundant A and B power feeds. DC power is distributed to the common
components and circuit packs as shown in Figure 2-11.

-48V DC

Figure 2-11 XTC-10 Power Distribution Diagram

-50v DC

-48V DC Feed A —]

-48V DC Feed B ]

(see note above)

Note:

i The PEM shelf houses up to six PEMs providing N+N redundancy.
Each PEM contains dual circuit breakers with two sets of power feeds.
For clarity, the additional feeds are not shown.

I/O Timing and Alarm Panel (IOTAP)

Fan Trays 1 and 2

— 48V DC
= 50V DC
Return

PEM Shelf

Fan Trays 3 and 4

Upper Universal Card Cage

Line Module/OTM-500
(Slots A-1 to A-5)
TSM (Slot A-6A)
XCM (Slot A-6B)

Switch Fabric Card Cage
OXM (Slots 1 to 10)

Lower Universal Card Cage

Line Module/OTM-500
(Slots B-1 to B-5)
TSM (Slot B-6A)
XCM (Slot B-6B)
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The XTC-10 hardware modules combine the power feed by diode-ORing and ORing FET. The -50V DC
inputs are individually fused on the circuit packs, IOTAP, and fan trays to protect it from overcurrent
conditions. The fuse is not field-replaceable. The status of each fuse is monitored before the ORing diodes

and FETs.
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Input/Output Timing and Alarm Panel (IOTAP)

Note: In a multi-chassis configuration the DCN and AUX ports on the Main Chassis are active.
The DCN and AUX ports on the Expansion Chassis are disabled.

The IOTAP is part of the XTC-10 and houses the management and operations interfaces as described
below. The front view of the IOTAP is shown in Figure 2-12 on page 2-32.

Two 10/100/1000Mbps auto-negotiating Data Communication Network (DCN) RJ-45 Ethernet
interfaces, labeled as DCN. This interface provides ports for Ethernet network connectivity

Two 10/100/1000Mbps auto-negotiating Administrative Inter-LAN RJ-45 Ethernet interfaces, labeled
as AUX. This interface provides ports for Datawire services

One Craft RS-232 Serial port, labeled as Craft DTE. This interface provides a port for remote
management

Note: There is no modem port support on the IOTAP. The Craft RS-232 serial port is used as a
redundant serial port connection to the active XCM.

Chassis level alarm LEDs (Power, Critical, Major, and Minor)

Note: The IOTAP does not provide bay level alarm LEDs.

One Lamp Test button
One Alarm Cutoff (ACO) button
One ACO LED

External timing interface, labeled as External Timing. This interface provides ports for connecting
external T1/E1 timing references:

O Four BNC connectors (labeled as A IN/OUT, B IN/OUT), 75 Ohms
O Set of wire wrap pins (labeled as A IN/OUT, B IN/OUT), 75 Ohms
O Set of wire wrap pins (labeled as A IN/OUT, B IN/OUT), 100/120 Ohms

Note: The external timing interfaces are not currently supported.

Alarm input/output SCSI interface, labeled as Alarm Input/Output. This interface is used for
connecting an external alarm wire wrap panel for monitoring environmental and office alarms:

Q Alarm Input—Bay Ciritical, Major, Minor, Alarm Cutoff

O Alarm Output—Bay Critical, Major, Minor, Audible Critical, Major, Minor, Visual Power, Critical,
Major, Minor
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B One Electrostatic Discharge (ESD) grounding jack for attachment of an ESD wrist strap

External Indicators

Figure 2-12 XTC-10 IOTAP Front View

External Timing Interface Alarm Input/Output R.S'232 ESD
Chassis Alarms (not supported) SCSI Interface Serial Port Jack
- A N\ - % N\ | | |
m- ‘ y G B9 e @
* * 3 - 5 g A g BR
Lamp Test ACO * * * T—T
Button Button Cable Guides DCN and AUX RJ-45

Ethernet Interfaces
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Chassis Level Alarm LEDs

The IOTAP provides chassis level alarms, POWER, CRITICAL, MAJOR, and MINOR LEDs. These
indicate the severities of the current outstanding alarms within the chassis. The POWER LED indicates the
power-on status. The significance of an illuminated LED is described in Table 2-18.

Table 2-18 XTC-10 Visual Alarm Indicators - Chassis Level

LED Color Description

POWER Green Indicates the presence (lit) or absence (dimmed) of power supply within the speci-
fied operating range to the chassis

CRITICAL Red Indicates the presence (lit) or absence (dimmed) of at least one Critical alarm in the
chassis

MAJOR Red Indicates the presence (lit) or absence (dimmed) of at least one Major alarm in the
chassis

MINOR Yellow Indicates the presence (lit) or absence (dimmed) of at least one Minor alarm in the
chassis

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding chassis level LED functions.
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DCN and AUX Port LEDs

Page 2-33

The IOTAP provides DCN and AUX port visual indicators: a DATA and a LINK LED. The significance of an

illuminated LED is described in Table 2-19.

Table 2-19 XTC-10 Visual Alarm Indicators on the DCN and AUX Ports

DATA LINK
(Green) (Green) Description
ON ON * Link established
* The port is active
OFF OFF * Link not established
OFF ON * Link established
* The port is not active

Lamp Test

The IOTAP contains a lamp test button for testing the LEDs. When the lamp test button is pressed, all
LEDs on the IOTAP and the circuit packs on the chassis are lit (power LEDs illuminate Green and fault
LEDs illuminate Red) and bi-color LEDs will toggle between two colors (Green and Yellow) until the lamp
test button is released. Once the lamp test button is released, all LEDs will return to the previous condition.

Alarm Cutoff (ACO) Indicators

The IOTAP contains one ACO button and an ACO LED. The ACO feature allows muting of the external
audible alarms. When the ACO button is pressed, all current critical, major, and minor audio alarms are
muted and the ACO LED is lit. Table 2-20 provides a description of the alarm state and the ACO LED

state.

Table 2-20 XTC-10 Audio Alarm Indicators - Chassis Level

Condition ACO LED State Audio Alarm
There are no external alarms on the chassis OFF Not present
An external alarm is raised on the chassis OFF Present
ACO button is pressed ON Muted
An external alarm is cleared OFF Not present

Note: In a multi-chassis configuration the DCN and AUX ports on the Main chassis are active.
The DCN and AUX ports on the Expansion Chassis are disabled.
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Chassis Level Audio Indicators

The IOTAP provides output alarm contacts for CRITICAL, MAJOR, and MINOR audible alarms. Audible
alert is triggered when an alarm is raised on the chassis.

External Timing and Alarm Input/Output

The IOTAP provides interfaces for external timing synchronization and environmental alarm contacts. The
IOTAP does not contain any active components. External timing interfaces are not currently supported.
However, the IOTAP houses Telcordia and ITU Building Integrated Timing Supply (BITS) input and output
timing interfaces. The BITS interfaces are labeled using the “A/B” convention for indicating paired
interfaces. The configuration of the timing synchronization mode (T1 versus E1) determines which of the
physical ports is referenced.

The IOTAP contains a 68-pin SCSI connector that connects to a customer-supplied external alarm wire
wrap panel using a customer-supplied SCSI cable. See Table 2-22 on page 2-35 for connector pinout
assignment.

I/0 Connectors

The IOTAP has a total of four RJ-45 ports, one RS-232 port, four BNC ports, three sets of wire wrap
connectors, and one SCSI connector as described in Table 2-21.

Table 2-21 XTC-10 IOTAP Connectors

Connector Type Purpose
DCN A, DCNB 10/100/1000Base-Tx Auto-MDIX | Two connectors with redundancy for remote man-
RJ-45 Ethernet agement through DCN
AUX A, AUX B 10/100/1000Base-Tx Auto-MDIX | Two connectors for datawire service to carry cus-
RJ-45 Ethernet tomer management traffic
CRAFT DTE 9600 baud RS-232 DTE DB-9 Used for remote management
Male

EXTERNAL TIMING BNC, 75 Ohms Used for connecting external T1/E1 timing refer-

(A and B) Wire wrap, 75 Ohms ences.

Wire wrap, 100/120 Ohms NOTE: The external timing interfaces are not cur-
’ rently supported.

ALARM INPUT/OUTPUT | SCSI, 68-pin Used for connecting a customer-supplied external
alarm wire wrap panel for monitoring environmen-
tal and office alarms; see Table 2-22 on
page 2-35 for connector pinout assignment

Note: Cable guides are available on the IOTAP for cable management as shown in
Figure 2-12 on page 2-32.
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Alarm Input/Output Connector Pinout
Table 2-22 lists the assignment of the alarm input/output SCSI connector pins for the XTC-10.
Table 2-22 XTC-10 Alarm Input/Output Connector Pin Assignments
Pin Signal Description 110
1 ALM_IN_GENO_N50V Negative 50V reference for ALM_IN_GENO N/A
2 ALM_IN_GENO General Purpose Alarm Input 0 Input
3 ALM_IN_GENZ2_N50V Negative 50V reference for ALM_IN_GEN2 N/A
4 ALM_IN_GEN2 General Purpose Alarm Input 2 Input
5 ALM_IN_GEN4_N50V Negative 50V reference for ALM_IN_GEN4 N/A
6 ALM_IN_GEN4 General Purpose Alarm Input 4 Input
7 ALM_BAY_CRIT_IN_N50V Negative 50V reference for ALM_BAY_CRIT_IN_L N/A
8 ALM_BAY_CRIT_IN_L Bay Critical Alarm Input Input
9 ALM_BAY_MIN_IN_N50V Negative 50V reference for ALM_BAY_MIN_IN_L N/A
10 ALM_BAY_MIN_IN_L Bay Minor Alarm Input Input
11 N/C N/A N/A
12 N/C N/A N/A
13 N/C N/A N/A
14 ALM_OUT_GEN2_NC General Purpose Alarm Output 2 - Normally Closed Output
15 ALM_OUT_GEN2_NO General Purpose Alarm Output 2 - Normally Open Output
16 ALM_OUT _GEN2_CT General Purpose Alarm Output 2 - Common Terminal Output
17 ALM_OUT_BAY_CRIT_NC Bay Critical Alarm Output - Normally Closed Output
18 ALM_OUT BAY_CRIT_NO Bay Critical Alarm Output - Normally Open Output
19 ALM_OUT_BAY_CRIT_CT Bay Critical Alarm Output - Common Terminal Output
20 ALM_OUT_BAY_MIN_NC Bay Minor Alarm Output - Normally Closed Output
21 ALM_OUT_BAY_MIN_NO Bay Minor Alarm Output - Normally Open Output
22 ALM_OUT _BAY_MIN_CT Bay Minor Alarm Output - Common Terminal Output
23 ALM_OUT_VIS_MAJ_NC Visual Major Alarm Output - Normally Closed Output
24 ALM_OUT _VIS_MAJ_NO Visual Major Alarm Output - Normally Open Output
25 ALM_OUT_VIS_MAJ_CT Visual Major Alarm Output - Common Terminal Output
26 ALM_OUT_AUD_CRIT_NC Audible Critical Alarm Output - Normally Closed Output
27 ALM_OUT_AUD_CRIT_NO Audible Critical Alarm Output - Normally Open Output
28 ALM_OUT _AUD_CRIT_CT Audible Critical Alarm Output - Common Terminal Output
29 ALM_OUT_AUD_MIN_NC Audible Minor Alarm Output - Normally Closed Output
30 ALM_OUT_AUD_MIN_NO Audible Minor Alarm Output - Normally Open Output
31 ALM_OUT_AUD_MIN_CT Audible Minor Alarm Output - Common Terminal Output
32 ALM_OUT_GENO_NC General Purpose Alarm Output 0 - Normally Closed Output
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XTC-10 Product Details

Table 2-22 XTC-10 Alarm Input/Output Connector Pin Assignments

Pin Signal Description 110
33 ALM_OUT_GENO_NO General Purpose Alarm Output 0 - Normally Open Output
34 ALM_OUT_GENO_CT General Purpose Alarm Output 0 - Common Terminal Output
35 ALM_IN_GEN1_N50V Negative 50V reference for ALM_IN_GEN"1 N/A
36 ALM_IN_GEN1 General Purpose Alarm Input 1 Input
37 ALM_IN_GEN3_N50V Negative 50V reference for ALM_IN_GEN3 N/A
38 ALM_IN_GEN3 General Purpose Alarm Input 3 Input
39 ALM_IN_GENS5_50V Negative 50V reference for ALM_IN_GEN5 N/A
40 ALM_IN_GEN5 General Purpose Alarm Input 5 Input
41 ALM_BAY_MAJ_IN_N50V Negative 50V reference for ALM_BAY_MAJ_IN_L N/A
42 ALM_BAY_MAJ_IN_L Bay Major Alarm Input Input
43 ALM_ACO_EXT_N50V Negative 50V reference for ALM_ACO_EXT_L N/A
44 ALM_ACO_EXT_L External Alarm Cutoff Alarm Input Input
45 N/C N/A N/A
46 N/C N/A N/A
47 N/C N/A N/A
48 ALM_OUT_GEN3_NC General Purpose Alarm Output 3 - Normally Closed Output
49 ALM_OUT_GEN3_NO General Purpose Alarm Output 3 - Normally Open Output
50 ALM_OUT_GEN3_CT General Purpose Alarm Output 3 - Common Terminal Output
51 ALM_OUT_BAY_MAJ_NC Bay Major Alarm Output - Normally Closed Output
52 ALM_OUT_BAY_MAJ_NO Bay Major Alarm Output - Normally Open Output
53 ALM_OUT_BAY_MAJ_CT Bay Major Alarm Output - Common Terminal Output
54 ALM_OUT_VIS_CRIT_NC Visual Critical Alarm Output - Normally Closed Output
55 ALM_OUT _VIS_CRIT_NO Visual Critical Alarm Output - Normally Open Output
56 ALM_OUT_VIS_CRIT_CT Visual Critical Alarm Output - Common Terminal Output
57 ALM_OUT_VIS_MIN_NC Visual Minor Alarm Output - Normally Closed Output
58 ALM_OUT_VIS_MIN_NO Visual Minor Alarm Output - Normally Open Output
59 ALM_OUT_VIS_MIN_CT Visual Minor Alarm Output - Common Terminal Output
60 ALM_OUT_AUD_MAJ_NC Audible Major Alarm Output - Normally Closed Output
61 ALM_OUT_AUD_MAJ_NO Audible Major Alarm Output - Normally Open Output
62 ALM_OUT_AUD_MAJ_CT Audible Major Alarm Output - Common Terminal Output
63 ALM_OUT_PWR_FLT_NC Power Fault Alarm Output - Normally Closed Output
64 ALM_OUT_PWR_FLT_NO Power Fault Alarm Output - Normally Open Output
65 ALM_OUT_PWR_FLT_CT Power Fault Alarm Output - Common Terminal Output
66 ALM_OUT_GEN1_NC General Purpose Alarm Output 1 - Normally Closed Output
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Table 2-22 XTC-10 Alarm Input/Output Connector Pin Assignments
Pin Signal Description 110
67 ALM_OUT_GEN1_NO General Purpose Alarm Output 1 - Normally Open Output
68 ALM_OUT_GEN1_CT General Purpose Alarm Output 1 - Common Terminal Output
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Fan Tray

Table 2-23 XTC-10 Fan Tray Product Details

Product Ordering
Name (PON) Description

X-FANTRAY-X10 XTC-10 replacement fan tray

The XTC-10 contains four removable fan trays which are located at the top and bottom of the chassis.
Each fan tray (Figure 2-13 on page 2-39) consists of four individually controlled, variable speed fans.

Fan speed is regulated by the active XCM (or by local sensors if external control is unavailable). On initial
system startup, the fans are spun up to a predetermined percentage of maximum speed to cool the system
to a normal operating temperature of 27° C; once normal operation is achieved, fan speed is decreased to
reduce noise levels in compliance with OSHA, ETSI, and NEBS standards, and to increase fan MTBF. Fan
speed will increase at any time during normal operation if the ambient temperature goes up.

The XTC-10 is split into two individual cooling zones, one for the upper half and one for the lower half of the
chassis, each with independent thermal operating properties. The top two fan trays operate as a set and
are referred to as Fan Tray 1 and 2, and the bottom set of fan trays are referred to as Fan Tray 3 and 4.
Each set of fan trays operate in series to achieve the best combination of working in a high back pressure
setup while providing the most uniform airflow. The thermal system employs a pull-pull approach to move
air through the system. The airflow enters the system from the center of the XTC-10 (through a central inlet
air plenum, split in half) and is pulled up by the top set of fan trays and forced out through the top rear and
side exhaust vents. The bottom set of fan trays pull air down from the center of the XTC-10 and force it out
through the bottom rear and side exhaust vents.

Four fan trays are required for normal operation on the XTC-10 and are redundant. Individual fans within a
fan tray are N+1 redundant with power hot-swap controllers. If an individual fan on a fan tray has failed, the
XTC-10 system can operate indefinitely in an environment up to 50°C. An alarm will be generated via the
management interfaces that indicates one of the fans has failed. Although the system can run reliably with
a single fan failure on a fan tray, the user should change the fan tray at the earliest convenience to ensure
against a second fan failure.

The faulted fan tray should be kept installed inside the XTC-10 until a replacement fan tray is available.
The fan trays should never be partially removed from the system unless performing air filter maintenance
(when performing air filter maintenance, the fan trays should not be removed from the system for more
than one minute).
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External Indicators

A POWER LED and a FAULT LED are provided on each fan tray as shown in Figure 2-13.

Figure 2-13 XTC-10 Fan Tray Faceplate

Power LED Fault LED

RS
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Handle infn_835

The significance of an illuminated LED is described in Table 2-24.

Table 2-24 XTC-10 Fan Tray Visual Alarm Indicators

LED Color Description
POWER Green Indicates the presence (lit) or absence (dimmed) of power supply to the fan tray
FAULT Red Indicates the presence (lit) or absence (dimmed) of a fault condition with the fan

tray. Flashing Red indicates that the fan is not under control of the active XCM
(for example, the active XCM has been reset or physically removed from the
system)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding fan tray LED functions.

Technical Specifications

Table 2-25 provides the mechanical and electrical specifications for the XTC-10 fan tray.

Table 2-25 XTC-10 Fan Tray Technical Specifications

Type Parameter Specification
Mechanical specifications Height 2.14 inches / 54.36mm
Width 18.95 inches / 481.33mm
Depth 17.50 inches / 444.50mm
Weight 18.5Ib / 8.4kg
Electrical specifications Power consumption Included as part of base XTC-10 system;
see Table 2-1 on page 2-3
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Air Filter

Table 2-26 XTC-10 Air Filter Product Details

Product Ordering
Name (PON) Description

X-AIRFILTER-X10 XTC-10 replacement air filter

The XTC-10 contains two replaceable air filters which are located behind the front air inlet at the center of
the chassis. Replaceable air filters are necessary to filter out dust particles at the air intake of the XTC-10.
Air is filtered at 80% dust arrestance. To ensure adequate cooling of the XTC-10 the air filters must be
inspected at regular intervals and possibly replaced. Infinera recommends inspecting the air filters once
every six months.

Mechanical Specifications

Table 2-27 provides the mechanical specifications for the XTC-10 air filter.

Table 2-27 XTC-10 Air Filter Mechanical Specifications

Type Parameter Specification
Mechanical specifications Height 0.25 inches / 6.35mm
Width 17.30 inches / 439.42mm
Depth 18.90 inches / 480.06mm
Weight Less than 0.51b / 0.2kg
Dust arrestance 80%
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Card Cage

Note: Unless specifically noted otherwise, all references to the "line module" will refer to the
AOLM-500, AOLX-500, SOLM-500, and/or SOLX-500 interchangeably.

The XTC-10 contains three individual card cages: upper universal, switch fabric, and lower universal as
shown in Figure 2-14 on page 2-42.

For information on the IOTAP and/or fan trays, refer to “Input/Output Timing and Alarm Panel (IOTAP)” on
page 2-31 and/or “Fan Tray” on page 2-38 respectively.

Upper Universal Card Cage

The upper universal card cage contains seven chassis slots that provide the optical and digital transport,
timing synchronization, and management and control functions of the system. Slots A-1 through A-5 are
full-height slots reserved for line modules and/or OTM-500s, slot A-6A is a slot reserved for TSM-X10s,
and slot A-6B is a half-height slot reserved for XCMs. Table 2-28 on page 2-43 outlines the upper
universal card slot assignments.

Switch Fabric Card Cage

The switch fabric card cage contains ten chassis slots that provide the switching functions of the system.
Slots S-1 through S-10 are slots reserved for OXM-X10s. Table 2-28 on page 2-43 outlines the switch
fabric card slot assignments.

Lower Universal Card Cage

The lower universal card cage contains seven chassis slots that provide the optical and digital transport,
timing synchronization, and management and control functions of the system. Slots B-1 through B-5 are
full-height slots reserved for line modules and/or OTM-500s, slot B-6A is a slot reserved for TSM-X10s,
and slot B-6B is a slot reserved for XCMs. Table 2-28 on page 2-43 outlines the lower universal card slot
assignments.

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Figure 2-14 XTC-10 Card Cage
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Table 2-28 XTC-10 Card Slot Assignments

Slot Number Module Type

Upper Universal Card Slot Assignments

A-1

A-2

A-3 Line Module/OTM-500
A-4

A-5

A-6A TSM-X10

A-6B XCM

Switch Fabric Card Slot Assignments

S-1

S-2

S-3

S-4

S5 OXM-X10

S-6

S-7

S-8

S-9

S-10

Lower Universal Card Slot Assignments

B-1

B-2

B-3 Line Module/OTM-500
B-4

B-5
B-6B XCM
B-6A TSM-X10
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XTC-4 Overview

Note: Unless specifically noted otherwise, all references to the XTC will refer to the XTC-10
and/or XTC-4 interchangeably.

Note: Unless specifically noted otherwise, all references to the "line module" will refer to the
AOLM-500, AOLX-500, SOLM-500, and/or SOLX-500 interchangeably.

The Switching Transport Chassis (XTC) is available in two variants:

B XTC-4—is a half-bay chassis option providing four universal card slots to house line modules and/or
OTM-500s. In addition, the XTC-4 is an ANSI 19-inch width chassis type with an available ETSI
(600mm) and 23-inch mounting option

m XTC-10—is a single bay chassis option providing ten universal card slots to house line modules
and/or OTM-500s. In addition, the XTC-10 is a nominal ETSI (600mm) width chassis type with an
available 23-inch mounting option. For more details regarding the XTC-10, see “XTC-10 Overview”
on page 2-8

Note: The DTN-X (XTC-10 and XTC-4) is designed to operate in open frame racks or Infinera
supplied cabinets. Contact your Infinera account team or the Infinera deployment team if a
third-party cabinet is considered for installation as Infinera will need to review the cabinet
specifications.

Table 2-29 provides a list of the common components that make up an XTC-4 (some components are
field-replaceable).

Table 2-30 on page 2-45 provides a list of the supported circuit packs on an XTC-4 (circuit packs are field-
replaceable).

Table 2-29 XTC-4 Common Components

Name Description
Rack Mounting Ears See page 2-55
Power Entry Module (PEM) See page 2-56
Input/Output Panel (/O Panel) See page 2-61
Timing and Alarm Panel (TAP) See page 2-66
Fan Tray See page 2-69
Air Filter See page 2-71
Card Cage See page 2-72
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Table 2-30 XTC-4 Supported Circuit Packs

Name Description

DTN-X Control Module (XCM)

Timing Synchronization Module (TSM-X4)

OTN Switch Module (OXM-X4)

Advanced OTN Line Module 500G (AOLM-500)
Advanced OTN Switching Line Module 500G (AOLX-500)
Submarine OTN Line Module 500G (SOLM-500)
Submarine OTN Switching Line Module 500G (SOLX-500)
OTN Tributary Module 500G (OTM-500)

Tributary Interface Module 100GE (TIM-1-100GE)
Tributary Interface Module 10GM (TIM-5-10GM)
Tributary Optical Module 100G (TOM-100G-SR10)
Tributary Optical Module 100G (TOM-100G-S10X)
Tributary Optical Module 100G (TOM-100G-LR4)
Tributary Optical Module 100G (TOM-100G-L10X)

See page 2-76

See page 2-88

See page 2-98

See page 2-103

See page 2-110

See page 2-117

See page 2-124

See page 2-131

See page 2-136

See page 2-140

See page 2-148

See page 2-151

See page 2-154

See page 2-157

Tributary Optical Module 10G (TOM-10G-SFPP-SR1)

See page 2-160

Tributary Optical Module 10G (TOM-10G-SFPP-IR2)

See page 2-163

Tributary Optical Module 10G (TOM-10G-SFPP-LR2)

See page 2-166

Blank Circuit Packs

See page 2-169

Infinera Corporation
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Front View

XTC-4 Overview

A front view of the XTC-4, with components and circuit packs, is shown in Figure 2-15.

PEMs

Figure 2-15 XTC-4 Front View
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A single bay can accommodate two XTC-4s as shown in Figure 2-16.

Figure 2-16 Two XTC-4s on a Rack
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Note: In order for two XTC-4s to fit into a single bay, a minimum of 44 RU of free rack space is
required on the ETSI (600mm), 23-inch, or 19-inch rack. Infinera recommends that the first
XTC-4 be installed in the top half of the rack whenever possible.
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XTC-4 Thermal Loading

Table 2-31 provides typical heat release information (calculated for feet) for the XTC-4 housed in a
19-inch frame.

Table 2-31 XTC-4 Typical Heat Release (Calculated for Feet)

XTC-4 Typical Heat Release Calculation for 19-inch (483mm) Frame

Power 2405

Consumption

(Watts)

Frame Depth 2.0

(feet)

Frame Width 1.837

(feet)

Wiring Aisle (feet)
Maintenance | 1.0 15 EX |25 | 3.0 | 35 | 4.0 | 45 5.0
Aisle (feet) Heat Release (Wattslftz)
1.0 436.5 402.9 3741 349.2 327.4 308.1 291.0 275.7 261.9
1.5 402.9 374.1 349.2 3274 308.1 291.0 275.7 261.9 249.4
2.0 3741 349.2 327.4 308.1 291.0 275.7 261.9 249.4 238.1
25 349.2 327.4 308.1 291.0 275.7 261.9 249.4 238.1 227.7
3.0 327.4 308.1 291.0 275.7 261.9 249.4 238.1 227.7 218.2
35 308.1 291.0 275.7 261.9 249.4 238.1 227.7 218.2 209.5
4.0 291.0 275.7 261.9 2494 238.1 227.7 218.2 209.5 2014
4.5 275.7 261.9 249.4 238.1 227.7 218.2 209.5 201.4 194.0
5.0 261.9 2494 238.1 227.7 218.2 209.5 2014 194.0 187.1
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Table 2-32 provides typical heat release information (calculated for meters) for the XTC-4 housed in a

19-inch frame.

Table 2-32 XTC-4 Typical Heat Release (Calculated for Meters)

XTC-4 Typical Heat Release Calculation for 19-inch (483mm) Frame

Power 2405

Consumption

(Watts)

Frame Depth 0.610

(meters)

Frame Width 0.560

(meters)

Wiring Aisle (meters)

Maintenance 0.305 | 0457 | 0.610 | 0762 | 0914 | 1.067 | 1219 | 1372 | 1524

Aisle (meters) Heat Release (Watts/m?)
0.305 5637.0 5125.7 | 4696.9 | 4336.6 | 4027.5 | 3758.0 | 3523.7 | 3315.6 | 3131.9
0.457 5125.7 4699.5 | 4336.6 | 4027.5 | 3759.6 | 3523.7 | 3316.9 | 3131.9 | 2967.4
0.610 4696.9 4336.6 | 4025.6 | 3758.0 | 3523.7 | 33156 | 31319 | 2966.4 | 2818.5
0.762 4336.6 4027.5 | 3758.0 | 3523.7 | 3316.9 | 31319 | 2967.4 | 2818.5 | 2684.6
0.914 4027.5 3759.6 | 3523.7 | 3316.9 | 3133.0 | 2967.4 | 28194 | 2684.6 | 2562.9
1.067 3758.0 3523.7 | 3315.6 | 31319 | 2967.4 | 2818.5 | 2684.6 | 2562.1 | 2451.0
1.219 3523.7 3316.9 | 31319 | 2967.4 | 2819.4 | 2684.6 | 2562.9 | 2451.0 | 2349.1
1.372 3315.6 31319 | 2966.4 | 2818.5 | 2684.6 | 2562.1 | 2451.0 | 2348.5 | 2254.8
1.524 3131.9 2967.4 | 28185 | 2684.6 | 2562.9 | 2451.0 | 2349.1 | 2254.8 | 2168.3
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Table 2-33 provides typical heat release information (calculated for feet) for the XTC-4 housed in a
23-inch frame.

Table 2-33 XTC-4 Typical Heat Release (Calculated for Feet)

XTC-4 Typical Heat Release Calculation for 23-inch (600mm) Frame

Power 2405

Consumption

(Watts)

Frame Depth 2.0

(feet)

Frame Width 2.167

(feet)

Wiring Aisle (feet)
Maintenance | 1.0 15 | 2.0 |25 | 3.0 135 | 40 | 45 5.0
Aisle (feet) Heat Release (Watts/ft2)
1.0 370.0 341.5 317.1 296.0 277.5 261.2 246.7 233.7 222.0
1.5 3415 3171 296.0 2775 261.2 246.7 233.7 222.0 211.4
2.0 317.1 296.0 277.5 261.2 246.7 233.7 222.0 211.4 201.8
25 296.0 277.5 261.2 246.7 233.7 222.0 211.4 201.8 193.0
3.0 277.5 261.2 246.7 233.7 222.0 211.4 201.8 193.0 185.0
35 261.2 246.7 233.7 222.0 2114 201.8 193.0 185.0 177.6
4.0 246.7 233.7 222.0 211.4 201.8 193.0 185.0 177.6 170.8
4.5 233.7 222.0 2114 201.8 193.0 185.0 177.6 170.8 164.4
5.0 222.0 211.4 201.8 193.0 185.0 177.6 170.8 164.4 158.6
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Table 2-34 provides typical heat release information (calculated for meters) for the XTC-4 housed in a

23-inch frame.

Table 2-34 XTC-4 Typical Heat Release (Calculated for Meters)

XTC-4 Typical Heat Release Calculation for 23-inch (600mm) Frame

Power 2405

Consumption

(Watts)

Frame Depth 0.610

(meters)

Frame Width 0.660

(meters)

Wiring Aisle (meters)

Maintenance 0.305 | 0457 | 0.610 | 0762 | 0914 | 1.067 | 1219 | 1372 | 1524

Aisle (meters) Heat Release (Watts/m?)
0.305 3983.1 3677.6 | 3414.1 3187.2 | 2988.6 | 28121 | 2656.4 | 2516.1 | 2390.6
0.457 3677.6 34157 | 3187.2 | 2988.6 | 2813.2 | 2656.4 | 2517.0 | 2390.6 | 2277.1
0.610 34141 3187.2 | 2987.3 | 28121 | 2656.4 | 2516.1 | 2390.6 | 2276.4 | 2173.3
0.762 3187.2 2988.6 | 28121 | 2656.4 | 2517.0 | 2390.6 | 2277.1 | 2173.3 | 2079.0
0.914 2988.6 2813.2 | 2656.4 | 2517.0 | 23914 | 22771 | 2173.9 | 2079.0 | 1992.6
1.067 2812.1 2656.4 | 2516.1 | 2390.6 | 22771 | 2173.3 | 2079.0 | 1992.1 1912.6
1.219 2656.4 2517.0 | 2390.6 | 22771 | 2173.9 | 2079.0 | 1992.6 | 19126 | 1839.3
1.372 2516.1 2390.6 | 2276.4 | 2173.3 | 2079.0 | 1992.1 1912.6 | 1838.8 | 1770.9
1.524 2390.6 22771 | 2173.3 | 2079.0 | 19926 | 19126 | 1839.3 | 17709 | 1707.8
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XTC-4 Product Details

Note: Unless specifically noted otherwise, all references to the XTC will refer to the XTC-10
and/or XTC-4 interchangeably.

Table 2-35 lists the name and a brief description of the XTC-4 and the supported options.

Table 2-35 XTC-4 Product Details

Product Ordering
Name (PON) Description
XTC-4 Switching Transport Chassis; includes 4 universal card slots for I/O,
switch, timing, and control modules
X-DOOR-X4 XTC-4 front chassis door kit
X-AIRBAFFLE-X4 XTC-4 air baffles kit

X-FIBERGUIDE-X4 XTC-4 fiber management kit
X-WRAPPER-B1-X4 XTC-4 exhaust panels kit for ANSI 23-inch rack mount
X-WRAPPER-X4 XTC-4 exhaust panels kit for Pentair third-party cabinet mount

Functional Description

The XTC-4 houses the common equipment required for operations and the circuit packs that transport and
terminate optical signals. The XTC-4 provides a redundant and scalable switch fabric with ODUO switching
granularity to support customer traffic from line-to-trib, trib-to-trib, and/or line-to-line. The XTC-4 supports
the following functions:

B The XTC-4 can be deployed as a Main Chassis or an Expansion Chassis within a DTN-X. A DTN-X
can support up to 44 interconnected chassis (4 XTCs, 28 DTC/MTCs, and 12 OTCs). The Main
Chassis must be an XTC; the Expansion Chassis can be any combination of XTC/DTC/MTC/OTCs

B The XTC-4 is used in Digital Terminal, Digital Add/Drop, and Digital Repeater configurations
The XTC-4 is composed of the following components (see Figure 2-15 on page 2-46 for an illustration):

Q “Rack Mounting Ears” on page 2-55

O “Power Entry Module (PEM)” on page 2-56
Q “Input/Output (I/O) Panel” on page 2-61
O “Timing and Alarm Panel (TAP)” on page 2-66
Q “Fan Tray” on page 2-69
Q “Air Filter” on page 2-71
Q “Card Cage” on page 2-72
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Mechanical Specifications

Table 2-36 provides the mechanical specifications for the XTC-4.

Table 2-36 XTC-4 Mechanical Specifications

Page 2-53

Type

Parameter

Specification

Mechanical specifications

Height 38.44 inches / 976.38mm (22 RU)
Width 17.50 inches / 444.50mm
Depth 18.53 inches / 470.66mm

Depth (including fiber manage-
ment trays; excluding doors)

21.39 inches / 543.31mm

Weight - chassis only

100.0lb / 45.4kg

Weight - fully loaded chassis
(including four PEMs)

430.41b / 195.2kg (approximately)

Electrical Grounding Points

The XTC-4 contains four electrical grounding points located as follows:

m  Two at the front, lower left and right sections of the chassis

B One on each side, lower rear section of the chassis

Electrostatic Discharge (ESD) Grounding Jack

The XTC-4 contains an ESD grounding jack located at the front of the chassis, lower section (middle of the

central inlet air plenum).

Fiber Management Trays

Fiber management trays are provided to route fibers away from the circuit packs in a manner that protects
the fibers and allows for any circuit pack to be inserted, removed, and/or replaced without disturbing
another circuit pack’s fibers. A fiber tray is located above and below the universal card cage. The fiber
trays at the top of the card cage are inverted. Fibers from the top half of each circuit pack are routed to the
upper tray and fibers from the bottom half of each circuit pack are routed to the lower tray.

Infinera Corporation
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XTC-4 Dimensions

The XTC-4 top and front dimensions of the chassis are provided in Figure 2-17.

Figure 2-17 XTC-4 Dimensions
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Rack Mounting Ears

Table 2-37 XTC-4 Rack Mounting Product Details

Product Ordering
Name (PON) Description
X-RM-ETSI-X4 XTC-4 external rack mounting option; ETSI (600mm) rack mount package

NOTE: ETSI (600mm) rack mounting ears are shipped as part of the
XTC-4 (but not pre-installed).

X-RM-ANSI-X4 XTC-4 external rack mounting option; ANSI 23-inch rack mount package

NOTE: ANSI 23-inch rack mounting ears are shipped as part of the XTC-4
(but not pre-installed).

The XTC-4 includes integrated rack mounting ears used to flush mount the chassis on an industry
standard ANSI 19-inch rack.

Additionally, external rack mounting ears are included to provide flush and mid-mounting configurations for
ETSI (600mm) and ANSI 23-inch racks at flush, 5 and 7 inches rearward of the flush mount position. Rear
support brackets are also available for both configurations.
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Power Entry Module (PEM)

Table 2-38 XTC-4 PEM Product Details

Product Ordering
Name (PON) Description
X-PS-DC Power Entry Module with dual 60A power feeds, provides DC power

to the XTC-4.
Note: PON X-PS-DC is applicable to both the XTC-4 and XTC-10.
X-AIRFILTER-PS-DC | XTC-4 PEM air filter kit

Note: PON X-AIRFILTER-PS-DC is applicable to the XTC-4 only. The
XTC-4 must be installed in an open frame rack or cabinet without the
front chassis door installed (PON X-DOOR-X4).

The PEM provides DC power to the XTC-4 and contains dual 60A circuit breaker switches for over-current
protection on two independent power feeds as shown in Figure 2-18 on page 2-57. Additionally, the PEM
contains thermal sensors that monitor the internal temperature of the PEM to protect internal components
from overheating or catching fire. An internal cooling fan mechanism is provided that draws air in through a
front vent and forces air out through a rear vent.

The top position of the XTC-4 accommodates up to four PEMs providing N+N redundancy depending on
system load requirements and the customer’s configuration. The two PEMs occupying the top left half
comprise feed A and are labeled PA1 (center position) and PA2 (left-most position), and the two PEMs
occupying the top right half comprise feed B and are labeled PB1 (center position) and PB2 (right-most
position).
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External Indicators

Figure 2-18 XTC-4 PEM Faceplate
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Power LEDs

XTC-4 Product Details

The PEMs provide three status LEDs (per power feed): Input, Output, and Fault. The LEDs indicate
whether the power levels are within specified limits. The significance of an illuminated LED is described in

Table 2-39.

Table 2-39 XTC-4 PEM Visual Alarm Indicators

INPUT
(Green)

OUTPUT
(Green)

FAULT
(Red)

Description

H !

Front panel icons

ON

el

0]

OFF

Power input to the PEM as per specifications
Power output from the PEM as per specifications
No fault detected

ON

ON

ON

Power input to the PEM as per specifications
Power output from the PEM as per specifications
Minor fault detected

ON

OFF

ON

Power input to the PEM as per specifications

No power output from the PEM due to internal fault(s)

OFF

OFF

ON

Power input to the PEM not per specifications
No power output from the PEM

PEM is detecting power from neighboring units in the
same feed

OFF

OFF

OFF

Power input to the PEM not per specifications
No power output from the PEM

PEM is not detecting power from neighboring units in the
same feed

Connectors

Each PEM accommodates two power feeds and provides a total of four sets of dual 1/4-20 studs on 5/8”
centers. Two sets of studs are for connection to -48V DC Power and two sets for connection to its Return.
The studs are capable of accommodating industry standard two-hole compression lugs on 5/8” centers. A
plastic safety cover is provided to prevent inadvertent contact with the terminals once installed.

DTN and DTN-X Hardware Description Guide

CAUTION

To prevent damage to the PEM, the compression lugs used must have 1/4 inch diameter
stud hole size, 5/8 inch hole spacing, and the lug width must not exceed 0.60 inch.
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Air Filter

CAUTION
Do not install the front door on the XTC-4 if a PEM air filter is installed on the PEM(s).
Failure to do so will result in an unsafe operating environment for the XTC-4.

The PEM may contain a replaceable air filter on the front faceplate (requires XTC-4 PEM Air Filter Kit,
PON X-AIRFILTER-PS-DC). A replaceable air filter is necessary to filter out dust particles at the air intake
of the PEM. Air is filtered at 80% dust arrestance. To ensure adequate cooling of the PEM, the air filter
must be inspected at regular intervals and possibly replaced. Infinera recommends inspecting the air filter
once every six months.

Technical Specifications

Table 2-40 provides the mechanical and electrical specifications for the XTC-4 PEM.

Table 2-40 XTC-4 PEM Technical Specifications

Type Parameter Specification
Mechanical specifications Height 5.17 inches / 131.32mm
Width 3.15 inches / 80.01mm
Depth 16.87 inches / 428.50mm
Weight 13.0lb / 5.9kg
Electrical specifications Power consumption Included as part of base XTC-4 system;
see Table 2-1 on page 2-3
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XTC-4 Power Distribution Architecture

Note: Unless specifically noted otherwise, all references to the "line module” will refer to the
AOLM-500, AOLX-500, SOLM-500, and/or SOLX-500 interchangeably.

-50V DC power is distributed from the PEMs to the upper chassis backplane across PEM-to-XTC busbars
which carry redundant A and B power feeds. DC power is distributed to the common components and
circuit packs as shown in Figure 2-19.

Figure 2-19 XTC-4 Power Distribution Diagram

-48V DC -50v DC
'PEM A2 Note:
""""" ’ The XTC-4 houses up to four PEMs providing N+N redundancy.
-48V DC Feed A :j PEM A1 | Each PEM contains dual circuit breakers with two sets of power feeds.
For clarity, the additional feeds are not shown.
-48V DC Feed B _|_ |[PEM B1 ]
(see note above) {PEM B2 1/O Panel

Timing and Alarm Panel (TAP)

Fan Trays 1 and 2

— 48V DC
50V DC Line Module/OTM-500 XCM (Slots 1 and 2) Line Module/OTM-500
B (Slots 1 and 2) TSM (Slot 1) (Slots 3 and 4)
Return OXM (Slots 1 through 5)
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The XTC-4 hardware modules combine the power feed by diode-ORing and ORing FET. The -50V DC
inputs are individually fused on the circuit packs, 1/0 panel, TAP, and fan trays to protect it from overcurrent
conditions. The fuse is not field-replaceable. The status of each fuse is monitored before the ORing diodes
and FETs.
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Note: In a multi-chassis configuration the DCN and AUX ports on the Main Chassis are active.
The DCN and AUX ports on the Expansion Chassis are disabled.

The 1/0O panel is part of the XTC-4. The 1/O functions are divided into two physically separate panels which
together support the same functionality as the XTC-10 IOTAP. The management and operations are
described below. The front view of the I/O panel is shown in Figure 2-20.

Two 10/100/1000Mbps auto-negotiating Data Communication Network (DCN) RJ-45 Ethernet
interfaces, labeled as DCN. This interface provides ports for Ethernet network connectivity

Two 10/100/1000Mbps auto-negotiating Administrative Inter-LAN RJ-45 Ethernet interfaces, labeled
as AUX. This interface provides ports for Datawire services

One Craft RS-232 Serial port, labeled as Craft DTE. This interface provides a port for remote

management

Note: There is no modem port support on the 1/O panel. The Craft RS-232 serial port is used as a
redundant serial port connection to the active XCM.

Alarm input/output SCSI interface, labeled as Alarm Input/Output. This interface is used for
connecting an external alarm wire wrap panel for monitoring environmental and office alarms:

Q Alarm Input—Bay Ciritical, Major, Minor, Alarm Cutoff

O Alarm Output—Bay Critical, Major, Minor, Audible Critical, Major, Minor, Visual Power, Critical,

Major, Minor

External Indicators

Figure 2-20 XTC-4 I/O Panel Front View
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DCN and AUX Port LEDs

The I/O panel provides DCN and AUX port visual indicators: a DATA and a LINK LED. The significance of
an illuminated LED is described in Table 2-41.

XTC-4 Product Details

Table 2-41 XTC-4 Visual Alarm Indicators on the DCN and AUX Ports

DATA LINK
(Green) (Green) Description
ON ON Link established
The port is active
OFF OFF Link not established
OFF ON Link established
The port is not active

Note: In a multi-chassis configuration the DCN and AUX ports on the Main chassis are active. The

DCN and AUX ports on the Expansion Chassis are disabled.

Alarm Input/Output

The I/O panel contains a 68-pin SCSI connector that connects to a customer-supplied external alarm wire
wrap panel using a customer-supplied SCSI cable. See Table 2-43 on page 2-63 for connector pinout

assignment.
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The I/O panel has a total of four RJ-45 ports, one RS-232 port, and one SCSI connector as described in

Table 2-42.
Table 2-42 XTC-4 1/O Connectors
Connector Type Purpose

DCN A, DCNB 10/100/1000Base-Tx Auto-MDIX | Two connectors with redundancy for remote man-
RJ-45 Ethernet agement through DCN

AUX A, AUX B 10/100/1000Base-Tx Auto-MDIX | Two connectors for datawire service to carry cus-
RJ-45 Ethernet tomer management traffic

CRAFT DTE 9600 baud RS-232 DTE DB-9 Used for remote management

Male

ALARM INPUT/OUTPUT

SCSI, 68-pin

Used for connecting a customer-supplied external
alarm wire wrap panel for monitoring environmen-
tal and office alarms; see Table 2-43 for connec-
tor pinout assignment

Alarm Input/Output Connector Pinout

Table 2-43 lists the assignment of the alarm input/output SCSI connector pins for the XTC-4.

Table 2-43 XTC-4 Alarm Input/Output Connector Pin Assignments

Pin Signal Description 110
1 ALM_IN_GENO_N50V Negative 50V reference for ALM_IN_GENO N/A
2 ALM_IN_GENO General Purpose Alarm Input O Input
3 ALM_IN_GEN2_N50V Negative 50V reference for ALM_IN_GEN2 N/A
4 ALM_IN_GEN2 General Purpose Alarm Input 2 Input
5 ALM_IN_GEN4_N50V Negative 50V reference for ALM_IN_GEN4 N/A
6 ALM_IN_GEN4 General Purpose Alarm Input 4 Input
7 ALM_BAY_CRIT_IN_N50V Negative 50V reference for ALM_BAY_CRIT_IN_L N/A
8 ALM_BAY_CRIT_IN_L Bay Critical Alarm Input Input
9 ALM_BAY_MIN_IN_N50V Negative 50V reference for ALM_BAY_MIN_IN_L N/A
10 ALM_BAY_MIN_IN_L Bay Minor Alarm Input Input
1 N/C N/A N/A
12 N/C N/A N/A
13 N/C N/A N/A
14 ALM_OUT_GEN2_NC General Purpose Alarm Output 2 - Normally Closed Output
15 ALM_OUT_GEN2_NO General Purpose Alarm Output 2 - Normally Open Output
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Table 2-43 XTC-4 Alarm Input/Output Connector Pin Assignments

Pin Signal Description 110
16 ALM_OUT_GEN2_CT General Purpose Alarm Output 2 - Common Terminal Output
17 ALM_OUT_BAY_CRIT_NC Bay Critical Alarm Output - Normally Closed Output
18 ALM_OUT_BAY_CRIT_NO Bay Critical Alarm Output - Normally Open Output
19 ALM_OUT_BAY_CRIT_CT Bay Critical Alarm Output - Common Terminal Output
20 ALM_OUT_BAY_MIN_NC Bay Minor Alarm Output - Normally Closed Output
21 ALM_OUT_BAY_MIN_NO Bay Minor Alarm Output - Normally Open Output
22 ALM_OUT_BAY_MIN_CT Bay Minor Alarm Output - Common Terminal Output
23 ALM_OUT_VIS_MAJ_NC Visual Major Alarm Output - Normally Closed Output
24 ALM_OUT_VIS_MAJ_NO Visual Major Alarm Output - Normally Open Output
25 ALM_OUT_VIS_MAJ_CT Visual Major Alarm Output - Common Terminal Output
26 ALM_OUT_AUD_CRIT_NC Audible Critical Alarm Output - Normally Closed Output
27 ALM_OUT_AUD_CRIT_NO Audible Critical Alarm Output - Normally Open Output
28 ALM_OUT_AUD_CRIT_CT Audible Critical Alarm Output - Common Terminal Output
29 ALM_OUT_AUD_MIN_NC Audible Minor Alarm Output - Normally Closed Output
30 ALM_OUT_AUD_MIN_NO Audible Minor Alarm Output - Normally Open Output
31 ALM_OUT_AUD_MIN_CT Audible Minor Alarm Output - Common Terminal Output
32 ALM_OUT_GENO_NC General Purpose Alarm Output 0 - Normally Closed Output
33 ALM_OUT_GENO_NO General Purpose Alarm Output 0 - Normally Open Output
34 ALM_OUT_GENO_CT General Purpose Alarm Output 0 - Common Terminal Output
35 ALM_IN_GEN1_N50V Negative 50V reference for ALM_IN_GEN1 N/A
36 ALM_IN_GEN1 General Purpose Alarm Input 1 Input
37 ALM_IN_GEN3_N50V Negative 50V reference for ALM_IN_GEN3 N/A
38 ALM_IN_GEN3 General Purpose Alarm Input 3 Input
39 ALM_IN_GEN5_50V Negative 50V reference for ALM_IN_GEN5 N/A
40 ALM_IN_GENS General Purpose Alarm Input 5 Input
41 ALM_BAY_MAJ_IN_N50V Negative 50V reference for ALM_BAY_MAJ_IN_L N/A
42 ALM_BAY_MAJ_IN_L Bay Major Alarm Input Input
43 ALM_ACO_EXT_N50V Negative 50V reference for ALM_ACO_EXT_L N/A
44 ALM_ACO_EXT_L External Alarm Cutoff Alarm Input Input
45 N/C N/A N/A
46 N/C N/A N/A
47 N/C N/A N/A
48 ALM_OUT_GEN3_NC General Purpose Alarm Output 3 - Normally Closed Output
49 ALM_OUT_GEN3_NO General Purpose Alarm Output 3 - Normally Open Output
50 ALM_OUT_GEN3_CT General Purpose Alarm Output 3 - Common Terminal Output

DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation

Infinera Proprietary and Confidential



Infinera DTN-X Page 2-65
Table 2-43 XTC-4 Alarm Input/Output Connector Pin Assignments

Pin Signal Description 110
51 ALM_OUT_BAY_MAJ_NC Bay Major Alarm Output - Normally Closed Output
52 ALM_OUT_BAY_MAJ_NO Bay Major Alarm Output - Normally Open Output
53 ALM_OUT_BAY_MAJ_CT Bay Major Alarm Output - Common Terminal Output
54 ALM_OUT_VIS_CRIT_NC Visual Critical Alarm Output - Normally Closed Output
55 ALM_OUT_VIS_CRIT_NO Visual Critical Alarm Output - Normally Open Output
56 ALM_OUT_VIS_CRIT_CT Visual Critical Alarm Output - Common Terminal Output
57 ALM_OUT_VIS_MIN_NC Visual Minor Alarm Output - Normally Closed Output
58 ALM_OUT_VIS_MIN_NO Visual Minor Alarm Output - Normally Open Output
59 ALM_OUT_VIS_MIN_CT Visual Minor Alarm Output - Common Terminal Output
60 ALM_OUT_AUD_MAJ_NC Audible Major Alarm Output - Normally Closed Output
61 ALM_OUT_AUD_MAJ_NO Audible Major Alarm Output - Normally Open Output
62 ALM_OUT_AUD_MAJ_CT Audible Major Alarm Output - Common Terminal OQutput
63 ALM_OUT_PWR_FLT_NC Power Fault Alarm Output - Normally Closed Output
64 ALM_OUT_PWR_FLT_NO Power Fault Alarm Output - Normally Open Output
65 ALM_OUT_PWR_FLT_CT Power Fault Alarm Output - Common Terminal Output
66 ALM_OUT_GEN1_NC General Purpose Alarm Output 1 - Normally Closed Output
67 ALM_OUT_GEN1_NO General Purpose Alarm Output 1 - Normally Open Output
68 ALM_OUT_GEN1_CT General Purpose Alarm Output 1 - Common Terminal Output
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Timing and Alarm Panel (TAP)

The TAP is part of the XTC-4 and houses the external timing and alarm interfaces as described below. The
front view of the TAP is shown in Figure 2-21.

m Bay level alarm LEDs (Critical, Major, and Minor)

Chassis level alarm LEDs (Power, Critical, Major, and Minor)
One Lamp Test button

One Alarm Cutoff (ACO) button

One ACO LED

External timing interface, labeled as External Timing. This interface provides ports for connecting
external T1/E1 timing references:

Q Four BNC connectors (labeled as A IN/OUT, B IN/OUT), 75 Ohms
Q Set of wire wrap pins (labeled as A IN/OUT, B IN/OUT), 75 Ohms
Q Set of wire wrap pins (labeled as A IN/OUT, B IN/OUT), 100/120 Ohms

Note: The external timing interfaces are not currently supported.

External Indicators

Figure 2-21 XTC-4 TAP Front View
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Bay Level Alarm LEDs

The TAP provides bay level alarms, CRITICAL, MAJOR, and MINOR LEDs. These indicate the severities
of the current outstanding alarms with all chassis in a bay. The significance of an illuminated LED is
described in Table 2-44.

Table 2-44 XTC-4 Visual Alarm Indicators - Bay Level

LED Color Description

CRITICAL Red Indicates the presence (lit) or absence (dimmed) of at least one Critical alarm in any
of the chassis in the bay

MAJOR Red Indicates the presence (lit) or absence (dimmed) of at least one Major alarm in any
of the chassis in the bay

MINOR Yellow Indicates the presence (lit) or absence (dimmed) of at least one Minor alarm in any
of the chassis in the bay

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding bay level and chassis level LED functions.

Chassis Level Alarm LEDs

The TAP provides chassis level alarms, POWER, CRITICAL, MAJOR, and MINOR LEDs. These indicate
the severities of the current outstanding alarms within the chassis. The POWER LED indicates the power-
on status. The significance of an illuminated LED is described in Table 2-45.

Table 2-45 XTC-4 Visual Alarm Indicators - Chassis Level

LED Color Description

POWER Green Indicates the presence (lit) or absence (dimmed) of power supply within the speci-
fied operating range to the chassis

CRITICAL Red Indicates the presence (lit) or absence (dimmed) of at least one Critical alarm in the
chassis

MAJOR Red Indicates the presence (lit) or absence (dimmed) of at least one Major alarm in the
chassis

MINOR Yellow Indicates the presence (lit) or absence (dimmed) of at least one Minor alarm in the
chassis
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Lamp Test

The TAP contains a lamp test button for testing the LEDs. When the lamp test button is pressed, all LEDs
on the TAP and the circuit packs on the chassis are lit (power LEDs illuminate Green and fault LEDs
illuminate Red) and bi-color LEDs will toggle between two colors (Green and Yellow) until the lamp test
button is released. Once the lamp test button is released, all LEDs will return to the previous condition.

Alarm Cutoff (ACO) Indicators

The TAP contains one ACO button and an ACO LED. The ACO feature allows muting of the external
audible alarms. When the ACO button is pressed, all current critical, major, and minor audio alarms are
muted and the ACO LED is lit. Table 2-46 provides a description of the alarm state and the ACO LED state.

Table 2-46 XTC-4 Audio Alarm Indicators - Chassis Level

Condition ACO LED State Audio Alarm
There are no external alarms on the chassis OFF Not present
An external alarm is raised on the chassis OFF Present
ACO button is pressed ON Muted
An external alarm is cleared OFF Not present

Chassis Level Audio Indicators

The TAP provides output alarm contacts for CRITICAL, MAJOR, and MINOR audible alarms. Audible alert
is triggered when an alarm is raised on the chassis.

External Timing and Alarm Input/Output

The TAP provides interfaces for external timing synchronization and environmental alarm contacts. The
TAP does not contain any active components. External timing interfaces are not currently supported.
However, the TAP houses Telcordia and ITU Building Integrated Timing Supply (BITS) input and output
timing interfaces. The BITS interfaces are labeled using the “A/B” convention for indicating paired
interfaces. The configuration of the timing synchronization mode (T1 versus E1) determines which of the
physical ports is referenced.
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Fan Tray
Table 2-47 XTC-4 Fan Tray Product Details
Product Ordering
Name (PON) Description
X-FANTRAY-X4 XTC-4 replacement fan tray

The XTC-4 contains two removable fan trays which are both located at the bottom of the chassis. Each fan
tray (Figure 2-22 on page 2-70) consists of four individually controlled, variable speed fans.

Fan speed is regulated by the active XCM (or by local sensors if external control is unavailable). On initial
system startup, the fans are spun up to a predetermined percentage of maximum speed to cool the system
to a normal operating temperature of 27° C; once normal operation is achieved, fan speed is decreased to
reduce noise levels in compliance with OSHA, ETSI, and NEBS standards, and to increase fan MTBF. Fan
speed will increase at any time during normal operation if the ambient temperature goes up.

The fan trays are referred to as Fan Tray 1 and 2. The airflow enters the system through a central inlet air
plenum at the bottom of the chassis and is pushed up by the two fan trays and forced out through the top
rear and side exhaust vents.

Two fan trays are required for normal operation on the XTC-4 and are redundant. Individual fans within a
fan tray are N+1 redundant with power hot-swap controllers. If an individual fan on a fan tray has failed, the
XTC-4 system can operate indefinitely in an environment up to 50°C. An alarm will be generated via the
management interfaces that indicates one of the fans has failed. Although the system can run reliably with
a single fan failure on a fan tray, the user should change the fan tray at the earliest convenience to ensure
against a second fan failure.

The faulted fan tray should be kept installed inside the XTC-4 until a replacement fan tray is available. The
fan trays should never be partially removed from the system unless performing air filter maintenance
(when performing air filter maintenance, the fan trays should not be removed from the system for more
than one minute).
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External Indicators

A POWER LED and a FAULT LED are provided on each fan tray as shown in Figure 2-22.

Figure 2-22 XTC-4 Fan Tray Faceplate
Power LED Fault LED
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The significance of an illuminated LED is described in Table 2-48.

Table 2-48 XTC-4 Fan Tray Visual Alarm Indicators

LED Color Description
POWER Green Indicates the presence (lit) or absence (dimmed) of power supply to the fan tray
FAULT Red Indicates the presence (lit) or absence (dimmed) of a fault condition with the fan

tray. Flashing Red indicates that the fan is not under control of the active XCM
(for example, the active XCM has been reset or physically removed from the
system)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding fan tray LED functions.

Technical Specifications

Table 2-49 provides the mechanical and electrical specifications for the XTC-4 fan tray.

Table 2-49 XTC-4 Fan Tray Technical Specifications

Type Parameter Specification
Mechanical specifications Height 2.14 inches / 54.36mm
Width 17.00 inches / 431.80mm
Depth 18.26 inches / 463.80mm
Weight 18.51b / 8.4kg
Electrical specifications Power consumption Included as part of base XTC-4 system;
see Table 2-1 on page 2-3
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Air Filter
Table 2-50 XTC-4 Air Filter Product Details
Product Ordering
Name (PON) Description

X-AIRFILTER-X4

XTC-4 replacement air filter

The XTC-4 contains one replaceable air filter located behind the front air inlet at the bottom of the chassis.
Replaceable air filters are necessary to filter out dust particles at the air intake of the XTC-4. Air is filtered
at 80% dust arrestance. To ensure adequate cooling of the XTC-4 the air filters must be inspected at
regular intervals and possibly replaced. Infinera recommends inspecting the air filters once every six

months.

Mechanical Specifications

Table 2-51 provides the mechanical specifications for the XTC-4 air filter.

Table 2-51 XTC-4 Air Filter Mechanical Specifications

Type

Mechanical specifications

Parameter Specification
Height 0.25 inches / 6.35mm
Width 17.00 inches / 431.80mm
Depth 18.30 inches / 464.82mm
Weight Less than 0.5lb / 0.2kg

Dust arrestance

80%

Infinera Corporation
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Card Cage

Note: Unless specifically noted otherwise, all references to the "line module" will refer to the
AOLM-500, AOLX-500, SOLM-500, and/or SOLX-500 interchangeably.

The XTC-4 contains a single card cage consisting of twelve chassis slots which house the circuit packs
that provide the optical and digital transport, timing synchronization, switching, and management and
control functions of the system as shown in Figure 2-23.

Universal slots A-1 through A-4 are full-height slots reserved for line modules and/or OTM-500s, XCM slots
A-5A and A-5B are half-height slots reserved for XCMs, TSM slot A-6 is a slot reserved for a

TSM-X4, and OXM slots S-1 through S-5 are slots reserved for OXM-X4s. Table 2-52 on page 2-73
outlines the XTC-4 card slot assignments.

Figure 2-23 XTC-4 Card Cage
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Table 2-52 XTC-4 Card Slot Assignments

Slot Number Module Type
Universal Card Slot Assignments
A-1
A-2 .
Line Module/OTM-500
A-3
A-4
XCM Card Slot Assignments
A-5A
A-5B XCM
TSM Card Slot Assignment
A-6 TSM-X4
OXM Card Slot Assignments
S-1
S-2
OXM-X4
S-3
S-4
S-5
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XTC Data Plane

Note: Unless specifically note otherwise:
m  All references to the XTC will refer to the XTC-10 and/or XTC-4 interchangeably.

m All references to the line module will refer to the AOLM-500, AOLX-500, SOLM-500,
and/or SOLX-500 interchangeably.

m All references to the OXM will refer to the OXM-X10 and/or OXM-X4 interchangeably.

m All references to the TSM will refer to the TSM-X10 and/or TSM-X4 interchangeably.

The XTC-10 data plane comprises the switch fabric card slots containing ten OXM-X10s, and the upper
universal and lower universal card slots containing up to ten line modules and/or OTM-500s.

The XTC-4 data plane comprises the switch fabric card slots containing five OXM-X4s and the universal
card slots containing up to four line modules and/or OTM-500s.

The XTC data plane is described in the following sections:
m  “Switch Fabric Overview*

m  “Switch Fabric Synchronization” on page 2-74

Switch Fabric Overview

The XTC switch fabric is the core of the XTC. The switch fabric is implemented through OXMs installed in
the XTC and provides a distributed, fault-tolerant, non-blocking architecture for switching traffic between
any two universal card slots or between any ports in a tributary module.

The switch fabric on the XTC-10 houses ten OXM-X10s (eight active OXM-X10s plus two standby
OXM-X10s providing 8+2 redundancy) and the switch fabric on the XTC-4 houses five OXM-X4s (four
active OXM-X4s plus one standby OXM-X4 providing 4+1 redundancy).

The switch fabric on the XTC-10 supports up to 500Gbps bidirectional traffic per universal card slot for a
total of 5Tbps per XTC-10 while the switch fabric on the XTC-4 supports up to 500Gbps bidirectional traffic
per universal card slot for a total of 2Tbps per XTC-4.

Switch Fabric Synchronization

The switch fabric is completely synchronous where all switch link timing is locked to a common timing
reference in the XTC. Ingress links are nominally phase-aligned to each other (i.e. switch frames start at
the same time). Egress links are also nominally phase-aligned to each other and may have a phase delay
relative to ingress links. Both ingress and egress frame start times are coordinated by a common switch
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fabric synchronization signal referred to as the active timing source. The operation of the entire switch
fabric depends on the correct generation, selection, and reception of a single active timing source.

The active timing source signal can be generated by a TSM or an XCM (TSMs are the primary timing
sources and XCMs are the secondary/backup timing sources). The XTC-10 supports up to four timing
sources: TSM-A, TSM-B, XCM-A, or XCM-B, and the XTC-4 supports up to three timing sources: TSM-A,
XCM-A, or XCM-B.

The selected timing source is based on a priority table maintained by the XTC system software. The
priority table is used to keep track of the active and standby timing sources available to the XTC, prioritized
(highest to lowest) in the following order: TSM-A, TSM-B, XCM-A, and XCM-B. Note that the priority order
is modified if a TSM/XCM incurs a fault or is physically removed from the XTC, or administratively set to
Lock by the user (from the management interfaces). Refer to the Infinera DTN and DTN-X GNM
Configuration Management Guide for more information.

In the event of a fault on the active timing source, a timing switchover to the next highest priority source
(listed in the priority table) will occur.

Timing Source Guidelines

m There are four possible timing sources for an XTC-10 (two TSMs and two XCMs) and three possible
timing sources for an XTC-4 (one TSM and two XCMs). A valid timing source must be available at all
times. If all timing sources fail, all traffic on the chassis will fail

m The XTC will always use a TSM as a timing source whenever a TSM is available as a valid timing
source

m If both TSMs are unavailable as a timing source, the DTN-X will use the active XCM as the timing
source. If the active XCM and both TSMs are unavailable, the DTN-X will use the standby XCM as a
timing source. If at any point a TSM becomes available as a timing source, the DTN-X will automati-
cally switch to the TSM as a timing source

®m  An XCM can be used as a timing source even if the XCM is undergoing a warm reset or XCM swi-
tchover (an XCM does not provide timing during a cold reset). An active XCM can be cold reset only
if another valid timing source is available

m Once an XCM is identified as the timing source, the active/standby status of the XCM is indepen-
dent of the XCM's status as a timing source. Meaning that if an active XCM is used as a timing
source and then if an XCM switchover is performed, all control plane activities will be switched to the
other XCM, but the timing source is not switched over to the other XCM; the timing source remains
on the XCM that is now the standby XCM

®m The management interfaces will not allow a TSM/XCM to be administratively set to Lock if the mod-
ule is the only valid timing source on the chassis, or if any of the line module/OTM-500s on the chas-
sis are unable to synch to another timing source

®  Any line module that is unable to synch to the new active timing source will continue to use its previ-
ous timing source

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0

Infinera Proprietary and Confidential



Page 2-76 DTN-X Control Module (XCM)

DTN-X Control Module (XCM)

Note: Unless specifically noted otherwise, all references to the "line module" will refer to the
AOLM-500, AOLX-500, SOLM-500, and/or SOLX-500 interchangeably.

Table 2-53 XCM Product Details

Product Ordering
Name (PON) Description

XCM DTN-X Control Module

Functional Description

The DTN-X Control Module, referred to as XCM, is a half-height module that resides in the upper universal
card cage occupying XCM slot A-6B and/or the lower universal card cage occupying XCM slot B-6B of the
XTC-10, and/or XCM slot A-5A and/or XCM slot A-5B of the XTC-4. The XTC-10 and XTC-4 each must
have at least one XCM.

The XCM provides shelf controller functionality for all modules resident within the XTC. The XCM contains
the system software and configuration database for the DTN-X and performs the following:

m Management gateway functions to the external DCN in the Main Chassis

B Contains an Ethernet switch to establish Ethernet links with each OXM-X10/0OXM-X4, line module,
and/or OTM-500

m Provides data control functionality for each OXM

m Provides a switch fabric synchronization signal (Stratum 3 level) which can be used as a common
timing reference by the switch fabric (in the case a TSM-X10/TSM-X4 is not available to provide sys-
tem timing). For more information on the switch fabric, refer to “XTC Data Plane” on page 2-74

Note: An active XCM can be cold reset only if another valid timing source is available.

B Provides data plane circuit protection switching

B Fine tunes the fan speed for each fan tray

B Adapts to system power supply changes, verifies the power requirements for newly-installed line
modules and TIMs, and provides power up of the modules if available power is sufficient, refer to
“XTC Chassis Power Control” on page 2-77

m Coordinates the system lamp test

B In a multi-chassis configuration, the XCM in the Main Chassis performs node controller functions
controlling all chassis within the DTN-X
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Note: Only XCMs in a Main Chassis will contain the configuration database.

The XCMs in the Main Chassis and Expansion Chassis are interconnected through nodal control (NC)
ports located on the XCM front panel. For high-availability, two (redundant) XCMs can be deployed
providing 1+1 redundant control for the XTC. One XCM actively performs the node/shelf control functions
while the other XCM is in the standby mode. In a multi-chassis configuration, the interconnected redundant
XCMs provide the inter-chassis redundancy. In addition, the XCM supports the local craft interfaces for
local management access.

XTC Chassis Power Control

When a line module or TIM is installed in an XTC, the active XCM recognizes the module and calculates
the module's power requirements, then verifies whether the power available to the system is sufficient to
support the new module. Once the XCM determines that the available power is sufficient, the XCM allows
the new module to power up. If the current available power is not sufficient, the XCM will not allow the
module to fully power up; the module remains in a reset state and consumes a minimal amount of power.
Once available power increases sufficiently, the XCM will automatically power up modules in the reset
state.

This applies only to newly-installed or re-seated line modules or TIMs; if these modules are cold reset the
XCM does not interfere with the reboot.
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Block Diagram

Front Panel

Figure 2-24 XCM Functional Block Diagram
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Note: NC ports are used for multi-chassis interconnection only. Timing functionality is not pro-

vided.
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External Indicators and Connectors

The XCM provides circuit pack status LED indicators, craft Ethernet/serial port, NC, and Universal Serial
Bus (USB) port connectors as shown in Figure 2-25.

Figure 2-25 XCM Faceplate
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Note: NC ports are used for multi-chassis interconnection only. Timing functionality is not pro-
vided.
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Circuit Pack Level LEDs

The XCM provides four LEDs to indicate the circuit pack status as described in Table 2-54.

Table 2-54 XCM Status LED Indicators

LED Color Description
PWR (Power) Green Indicates the presence (lit) or absence (dimmed) of power supply to the XCM
NC (Node Green Indicates the circuit pack function: Active (Green) or Standby (off). Flashing
Controller) Green indicates circuit pack is up but the management planes are not up
ACT (Active) Green / Yellow | Indicates the circuit pack status: Active/ln-service (Green) or Standby (Yellow).

Flashing Yellow indicates switchover or Make Standby operation in progress

FLT (Fault) Red Indicates the presence (lit) or absence (off) of an alarm on the circuit pack: Crit-
ical, Major, or Minor. Flashing Red indicates (Bring-up mode)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack and port LED functions.
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Port Indicators

The craft Ethernet port on the front panel of the XCM has the craft Ethernet status LEDs: LINK and ACT.
The LED illumination is as shown in Table 2-55.

Table 2-55 Port Visual Alarm Indicators on the XCM

LED Color Description
LINK Green / Amber | Indicates the Ethernet link function: port link established at 10G (Green) or port
link established at 100/1000Base-Tx (Amber). When off, indicates any of the
following:

* Main power is disabled
* PHY circuit is in reset mode
* No port link established

Flashing Green/Amber indicates that a lamp test has been initiated (i.e. Lamp
Test button on the IOTAP has been pressed)

ACT (Active) Green Indicates the Ethernet port status: port link established, no activity (Green).
When off, indicates any of the following:

* Main power is disabled

* PHY circuit is in reset mode

* No port link established

Flashing Green indicates any of the following:

« Indicates that a lamp test has been initiated (i.e. Lamp Test button on the
IOTAP has been pressed)

* Receive or transmit activity present on the port
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Connectors

The XCM provides craft Ethernet, craft serial, NC, and USB ports for management purposes as described
in Table 2-56.

Table 2-56 XCM Connectors

Connector Type Purpose

CRAFT10/100/1000 | 10/100/1000Base-Tx Auto- | Used by maintenance personnel for managing the network

Base-T MDIX RJ-45 element

CRAFT DCE 9600 RS-232 DCE DB-9 Used by maintenance personnel for initial commissioning of

Female a network element during turn-up and test. Also used for

field-debugging

NC1 100/1000/10G Base-Tx Used to connect to a node control shelf in a multi-chassis

NC2 Auto-MDIX RJ-45 configuration for Inter-chassis communication

HSNCA1 10G Small Form Factor

HSNC2 Pluggable (SFP+) module

USB USB2.0 compliant Used by maintenance personnel to copy and/or update sys-
tem images and configuration information. This port only
supports Infinera-approved removable storage media

Note: NC ports are used for multi-chassis interconnection only. Timing functionality is not pro-
vided.

Technical Specifications

Table 2-57 provides the mechanical and electrical specifications for the XCM.

Table 2-57 XCM Technical Specifications

Type Parameter Specification
Mechanical specifications Height 12.93 inches / 328.42mm
Width 1.47 inches / 37.34mm
Depth 17.05 inches / 433.07mm
Weight 8.0lb / 3.6kg (approximately)
Electrical specifications Power consumption See Table 2-1 on page 2-3
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Timing Synchronization Module (TSM-X10)

Table 2-58 TSM-X10 Product Details

Product Ordering
Name (PON) Description
TSM-X10 Timing Synchronization Module used on XTC-10

Functional Description

The Timing Synchronization Module, referred to as TSM-X10, is a module that resides in the upper
universal card cage occupying TSM slot A-6A and/or the lower universal card cage occupying TSM slot
B-6A of the XTC-10. The XTC-10 requires at least one TSM-X10.

The TSM-X10 provides a switch fabric synchronization signal (Stratum 3 level) which is used as a common
timing reference by the XTC-10 switch fabric, referred to as switch fabric. The switch fabric
synchronization signal is distributed to each card slot located on the switch fabric card cage and each
universal card cage. The operation of the entire switch fabric depends on the correct generation, selection,
and reception of a single switch fabric synchronization source. For more information on the switch fabric,
refer to “XTC Data Plane” on page 2-74.

The switch fabric synchronization signal can function as Master, deriving the switch fabric synchronization
signal from a local oscillator, or it can generate the signaling by synchronizing to an external switch fabric
synchronization source. The external source can be another switch fabric synchronization source within
the XTC or supplied from the external timing shelf in a multi-bay configuration.

Note: The XCM also provides a switch fabric synchronization signal which can be used as a tim-
ing reference by the switch fabric (in the case where both TSM-X10s are not available to
provide system timing).

Note: Warm reset is not supported for TSM-X10s. Cold reset is supported only if another valid
timing source (TSM-X10 or XCM) is available on the XTC-10.
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Block Diagram

Front Panel

Figure 2-26 TSM-X10 Functional Block Diagram
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External Indicators and Connectors

The TSM-X10 provides circuit pack status LED indicators as shown in Figure 2-27.

Figure 2-27 TSM-X10 Faceplate
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Circuit Pack Level LEDs

The TSM-X10 provides three LEDs to indicate the circuit pack status as described in Table 2-59.

Timing Synchronization Module (TSM-X10)

Table 2-59 TSM-X10 Status LED Indicators

LED

Color

Description

PWR (Power)

Green

the TSM-X10

Indicates the presence (lit) or absence (dimmed) of power supply to

ACT (Active)

Green / Yellow

Standby operation in progress

Indicates the circuit pack status: Active/In-service (Green) or
Standby (Yellow). Flashing Yellow indicates switchover or Make

FLT (Fault)

Red

mode)

Indicates the presence (lit) or absence (off) of an alarm on the cir-
cuit pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack LED functions.

Connectors

The TSM-X10 has no external connectors.
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Technical Specifications

Table 2-60 provides the mechanical and electrical specifications for the TSM-X10.

Table 2-60 TSM-X10 Technical Specifications
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Type

Mechanical specifications

Parameter Specification
Height 4.42 inches / 112.27mm
Width 1.47 inches / 37.34mm
Depth 17.25 inches / 438.15mm
Weight 3.0lb / 1.4kg (approximately)

Electrical specifications

Power consumption

See Table 2-1 on page 2-3
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Timing Synchronization Module (TSM-X4)

Table 2-61 TSM-X4 Product Details

Product Ordering
Name (PON) Description
TSM-X4 Timing Synchronization Module used on XTC-4

Functional Description

The Timing Synchronization Module, referred to as TSM-X4, is a module that resides in the universal card
cage occupying TSM slot A-6 of the XTC-4. The XTC-4 requires a TSM-X4.

The TSM-X4 provides a switch fabric synchronization signal (Stratum 3 level) which is used as a common
timing reference by the XTC-4 switch fabric, referred to as switch fabric. The switch fabric synchronization
signal is distributed to each card slot located on the switch fabric card cage and the universal card cage.
The operation of the entire switch fabric depends on the correct generation, selection, and reception of a
single switch fabric synchronization source. For more information on the switch fabric, refer to “XTC Data
Plane” on page 2-74.

The switch fabric synchronization signal can function as Master, deriving the switch fabric synchronization
signal from a local oscillator, or it can generate the signaling by synchronizing to an external switch fabric
synchronization source. The external source can be another switch fabric synchronization source within
the XTC or supplied from the external timing shelf in a multi-bay configuration.

Note: The XCM also provides a switch fabric synchronization signal which can be used as a tim-
ing reference by the switch fabric (in the case where a TSM-X4 is not available to provide
system timing).

Note: Warm reset is not supported for TSM-X4s. Cold reset is supported only if another valid tim-
ing source (TSM-X4 or XCM) is available on the XTC-4.
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Block Diagram

Front Panel

Infinera Corporation

Figure 2-28 TSM-X4 Functional Block Diagram
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External Indicators and Connectors

The TSM-X4 provides circuit pack status LED indicators as shown in Figure 2-29.

Figure 2-29 TSM-X4 Faceplate
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Circuit Pack Level LEDs

The TSM-X4 provides three LEDs to indicate the circuit pack status as described in Table 2-62.

Table 2-62 TSM-X4 Status LED Indicators
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LED

Color

Description

PWR (Power)

Green

the TSM-X4

Indicates the presence (lit) or absence (dimmed) of power supply to

ACT (Active)

Green / Yellow

Standby operation in progress

Indicates the circuit pack status: Active/In-service (Green) or
Standby (Yellow). Flashing Yellow indicates switchover or Make

FLT (Fault)

Red

mode)

Indicates the presence (lit) or absence (off) of an alarm on the cir-
cuit pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack LED functions.

Connectors

The TSM-X4 has no external connectors.
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Technical Specifications

Table 2-63 provides the mechanical and electrical specifications for the TSM-X4.

Table 2-63 TSM-X4 Technical Specifications

Type Parameter Specification
Mechanical specifications Height 5.86 inches / 148.84mm
Width 1.47 inches / 37.34mm
Depth 17.25 inches / 438.15mm
Weight 3.4lb / 1.5kg (approximately)
Electrical specifications Power consumption See Table 2-1 on page 2-3
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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OTN Switch Module (OXM-X10)

Table 2-64 OXM-X10 Product Details

Product Ordering
Name (PON) Description
OXM-X10 OTN Switch Module used on XTC-10

Functional Description

Page 2-93

The Optical Transport Network (OTN) Switch Module, referred to as OXM-X10, is a module that resides in
the switch fabric card cage occupying OXM slots S-1 through S-10 of the XTC-10.

The XTC-10 switch fabric, referred to as switch fabric, houses a total of ten OXM-X10s (eight active
OXM-X10s plus two standby OXM-X10s providing 8+2 redundancy). For more information on the switch
fabric, refer to “XTC Data Plane” on page 2-74.

The OXM-X10 is an integral component of the switch fabric and performs the following:

m Provides a distributed, fault-tolerant, non-blocking switch fabric architecture for switching traffic
between any two universal card slots, or between links in a single tributary module

m Contains OTN switch fabric devices each containing high speed switch links that provide interleaved
time-slot units from tributary streams. The devices can switch traffic from each ingress to each
egress link independently in a non-blocking manner

m Receives up to four switch fabric synchronization clock signals, one from each TSM-X10 and XCM

to ensure the following:

Q Each OXM-X10 is locked to the known good clock reference

O A 3:1 protection scheme is established to ensure that any failure due to non-availability of the
reference clock is minimal

Q To minimize any disruption to traffic and maintain a hitless operation

In addition, the OXM-X10 contains no external interfaces; all communication with other system modules is

through the backplane.

Note: Warm reset is not supported for OXM-X10s. Cold reset is supported only for standby

OXM-X10s.
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Block Diagram

Figure 2-30 OXM-X10 Functional Block Diagram
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External Indicators and Connectors

The OXM-X10 provides circuit pack status LED indicators as shown in Figure 2-31.

Figure 2-31 OXM-X10 Faceplate
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Circuit Pack Level LEDs

The OXM-X10 provides three LEDs to indicate the circuit pack status as described in Table 2-65.

OTN Switch Module (OXM-X10)

Table 2-65 OXM-X10 Status LED Indicators

LED

Color

Description

PWR (Power)

Green

the OXM-X10

Indicates the presence (lit) or absence (dimmed) of power supply to

ACT (Active)

Green / Yellow

Standby operation in progress

Indicates the circuit pack status: Active/In-service (Green) or
Standby (Yellow). Flashing Yellow indicates switchover or Make

FLT (Fault)

Red

mode)

Indicates the presence (lit) or absence (off) of an alarm on the cir-
cuit pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack LED functions.

Connectors

The OXM-X10 has no external connectors.
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Technical Specifications

Table 2-66 provides the mechanical and electrical specifications for the OXM-X10.

Table 2-66 OXM-X10 Technical Specifications
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Type

Mechanical specifications

Parameter Specification
Height 7.28 inches / 184.91mm
Width 1.86 inches / 47.24mm
Depth 17.00 inches / 431.80mm
Weight 5.6lb / 2.5kg (approximately)

Electrical specifications

Power consumption

See Table 2-1 on page 2-3
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OTN Switch Module (OXM-X4)

Table 2-67 OXM-X4 Product Details

Product Ordering
Name (PON) Description
OXM-X4 OTN Switch Module used on XTC-4

Functional Description
The Optical Transport Network (OTN) Switch Module, referred to as OXM-X4, is a module that resides in
the switch fabric card cage occupying OXM slots S-1 through S-5 of the XTC-4.

The XTC-4 switch fabric, referred to as switch fabric, houses a total of five OXM-X4s (four active
OXM-X4s plus one standby OXM-X4 providing 4+1 redundancy). For more information on the switch
fabric, refer to “XTC Data Plane” on page 2-74.

The OXM-X4 is an integral component of the switch fabric and performs the following:

m Provides a distributed, fault-tolerant, non-blocking switch fabric architecture for switching traffic
between any two universal card slots, or between links in a single tributary module

m Contains OTN switch fabric devices each containing high speed switch links that provide interleaved
time-slot units from tributary streams. The devices can switch traffic from each ingress to each
egress link independently in a non-blocking manner

B Receives up to three switch fabric synchronization clock signals, one from each TSM-X4 and XCM
to ensure the following:

O Each OXM-X4 is locked to the known good clock reference

O A 2:1 protection scheme is established to ensure that any failure due to non-availability of the ref-
erence clock is minimal

O To minimize any disruption to traffic and maintain a hitless operation

In addition, the OXM-X4 contains no external interfaces; all communication with other system modules is
through the backplane.

Note: Warm reset is not supported for OXM-X4s. Cold reset is supported only for standby
OXM-X4s.
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Block Diagram

Front Panel

Infinera Corporation

Figure 2-32 OXM-X4 Functional Block Diagram
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External Indicators and Connectors
The OXM-X4 provides circuit pack status LED indicators as shown in Figure 2-33.

Figure 2-33 OXM-X4 Faceplate
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Circuit Pack Level LEDs

The OXM-X4 provides three LEDs to indicate the circuit pack status as described in Table 2-68.

Table 2-68 OXM-X4 Status LED Indicators
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LED

Color

Description

PWR (Power)

Green

the OXM-X4

Indicates the presence (lit) or absence (dimmed) of power supply to

ACT (Active)

Green / Yellow

Standby operation in progress

Indicates the circuit pack status: Active/In-service (Green) or
Standby (Yellow). Flashing Yellow indicates switchover or Make

FLT (Fault)

Red

mode)

Indicates the presence (lit) or absence (off) of an alarm on the cir-
cuit pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack LED functions.

Connectors

The OXM-X4 has no external connectors.
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Technical Specifications

Table 2-69 provides the mechanical and electrical specifications for the OXM-X4.

Table 2-69 OXM-X4 Technical Specifications

Type Parameter Specification
Mechanical specifications Height 6.12 inches / 155.45mm
Width 1.47 inches / 37.34mm
Depth 17.00 inches / 431.80mm
Weight 5.2Ib / 2.4kg (approximately)
Electrical specifications Power consumption See Table 2-1 on page 2-3
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Advanced OTN Line Module 500G (AOLM-
500)

The AOLM-500 supports ten (10) DWDM multiplexed optical channels (with coherent detection) and
per-channel software configurable modulation options providing up to 500Gbps of bandwidth (refer to
“Modulation Formats” on page 2-104 for additional information). AOLM-500s are tunable line modules that
can be configured for one of four OCGs. For example, the AOLM-500-T4-1-C5 is set to OCG 1 by default
but can be tuned via the management interfaces to carry signals on OCG 1, 2, 9, or 10.

The AOLM-500s are optically connected to a DTC (BMM2/BMM2P) to provide bandwidth for up to 8Tbps
(8000Gbps) of traffic signals (160 channels x 50Gbps). Refer to the Infinera DTN and DTN-X System
Description Guide for more information. AOLM-500s can be installed in upper universal card slots A-1
through A-5 and/or lower universal card slots B-1 through B-5 of the XTC-10, and/or universal card slots 1
through 4 of the XTC-4. The supported AOLM-500 types are listed in Table 2-70.

Table 2-70 AOLM-500 Product Details

Product Ordering
Name (PON) Description

AOLM-500-T4-1-C5 AOLM-500, OCG 1 (default OCG), C-Band, Tunable OCGs: 1, 2, 9, 10
AOLM-500-T4-1-C6
AOLM-500-T4-3-C5 AOLM-500, OCG 3 (default OCG), C-Band, Tunable OCGs: 3, 4, 11, 12
AOLM-500-T4-3-C6
AOLM-500-T4-5-C5 AOLM-500, OCG 5 (default OCG), C-Band, Tunable OCGs: 5, 6, 13, 14
AOLM-500-T4-5-C6
AOLM-500-T4-7-C5 AOLM-500, OCG 7 (default OCG), C-Band, Tunable OCGs: 7, 8, 15, 16
AOLM-500-T4-7-C6

The Advanced Optical Transport Network (OTN) Switching Line Module 500G, referred to as AOLM-500,
performs the following functions:

B Provides a bidirectional backplane interface to another AOLM-500 utilizing fixed slot pairing

m  Optimized for 1-way and 2-way add/drop connections for the following types of deployments:
Q Point-to-point links

Q Linear add/drop links

Q Rings

Q Express routes on large networks

Q Regenerations

m Contains client and switch fabric interfaces which are integrated OTN digital wrapper devices each
providing bidirectional bandwidth

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Advanced OTN Line Module 500G (AOLM-500)

Generates and receives one of sixteen (16) wavelength multiplexed Optical Carrier Groups (OCGs)

B Codes and decodes the Forward Error Correction (FEC) signal for each wavelength of the OCG

transmitted through the Tx and Rx super channel optical devices

m Improves per-fiber transmission capacity within the Infinera DTN-X C-Band while retaining a
minimum channel spacing of 25 GHz

m Allows for dispersion compensation of up to +50,000ps/nm

Modulation Formats

The AOLM-500 can be provisioned via the management interfaces for one of the following modulation

formats:

m Dual carrier-polarization multiplexed-quadrature phase shift keying (DC-PM-QPSK); default format

m Dual carrier-polarization multiplexed-binary phase shift keying (DC-PM-BPSK)

m Dual carrier-polarization multiplexed-enhanced binary phase shift keying (DC-PM-eBPSK)

Table 2-71 provides details of the OTN and OCG facilities supported on the AOLM-500 including the
supported client and line rates.

Table 2-71 AOLM-500 Maximum Bandwidth for the Supported Modulation Formats

Modulation Infinera OTN Available Bandwidth per Maximum Bandwidth per
Format Facility Type OTUki (Number of ODUOs) AOLM-500 (OCG Bandwidth)
DC-PM-QPSK OTU4i 100Gbps (80 ODUOs) 500Gbps (5 x OTU4i)
(default format)
DC-PM-BPSK OTU3i+ 50Gbps (40 ODUOs) 250Gbps (5 x OTU3i+)
DC-PM-eBPSK

DTN and DTN-X Hardware Description Guide Release 8.0
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External Indicators and Connectors
The AOLM-500 (Figure 2-35) provides circuit pack status/port LED indicators and line connectors.

Figure 2-35 AOLM-500 Faceplate
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AOLM-500-T4-3-C5/C6 which supports: OCG- 3, 4, 11 or 12
AOLM-500-T4-5-C5/C6 which supports: OCG- 5, 6, 13 or 14
AOLM-500-T4-7-C5/C6 which supports: OCG- 7, 8, 15 or 16
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Circuit Pack Level LEDs

The AOLM-500 provides three LEDs to indicate the circuit pack status. The significance of an illuminated
LED is described in Table 2-72.

Table 2-72 AOLM-500 Status LED Indicators

LED Color Description

PWR (Power) | Green Indicates the presence (lit) or absence (dimmed) of power supply to the
AOLM-500

ACT (Active) Green / Yellow | Indicates the circuit pack status: Solid Green (Active, In-service), flashing
Yellow (In maintenance), or dimmed (Locked)

FLT (Fault) Red Indicates the presence (lit) or absence (dimmed) of an alarm on the circuit
pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up mode)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack and port LED functions.

Port Indicators

There are two LEDs: ACTIVE and LOS for the AOLM-500 OCG port status indication. The Active LED is
either solid Green, flashing Green, or dimmed depending on the status of the circuit pack. The LOS LED
indicates if the port is provisioned and if the signal is being received. The significance of an illuminated
LED is described in Table 2-73.

Table 2-73 Port Visual Alarm Indicators on the AOLM-500

LED State Description

ACT (Active) Green / Yellow | Indicates the port status: Solid Green (Active), flashing Green (acquiring
signal), or dimmed (Locked or Auto-discovery of AOLM-500 OCG timed
out)

LOS Red Indicates the status of the incoming signal. During an OCG Optical Loss
of Signal (OLOS), condition this indicator will be lit and dimmed when
receiving an OCG signal

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Connectors

The AOLM-500 provides IN and OUT interfaces between the XTC and a DTC as shown in Table 2-74.

Advanced OTN Line Module 500G (AOLM-500)

Table 2-74 AOLM-500 Connectors

Connector Type Purpose
IN LC Connects from the corresponding OCG port on the DTC
(BMM2/ BMM2P)
ouT LC Connects to the corresponding OCG port on the DTC
(BMM2/BMM2P)

Technical Specifications

Table 2-75 provides the mechanical and electrical specifications for the AOLM-500.

Table 2-75 AOLM-500 Technical Specifications

Type

Mechanical specifications

Parameter Specification
Height 19.76 inches / 501.90mm
Width 3.46 inches / 87.88mm
Depth 17.05 inches / 433.07mm
Weight 29.0Ib / 13.2kg (approximately)

Electrical specifications

Power consumption

See Table 2-1 on page 2-3

Optical Specifications

Table 2-76 provides the OCG optical power specifications (per OCG port) for the AOLM-500.

Table 2-76 AOLM-500 OCG Optical Power Range

Type

AOLM-500-T4-n-C5/C6
(n=1,3,5,7)

Parameter Specification
Input power level -9.3 t0 8.0dBm
Output power level
AOLM-500 to BMM2 -1.0 to 0.5dBm
AOLM-500 to BMM2P 4.0 to 5.5dBm

DTN and DTN-X Hardware Description Guide
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Table 2-77 provides the wavelength operating range for the AOLM-500 per the Infinera DTN-X C-Band

optical channel plan.

Table 2-77 AOLM-500 Wavelength Operating Range

Type

Parameter

Specification

AOLM-500-T4-1-C5/C6

Wavelength range OCG 1

1548.915nm to 1563.455nm

AOLM-500-T4-1-C5/C6
(tuned as OCG 2)

Wavelength range OCG 2

1548.515nm to 1563.047nm

AOLM-500-T4-3-C5/C6

Wavelength range OCG 3

1548.115nm to 1562.640nm

AOLM-500-T4-3-C5/C6
(tuned as OCG 4)

Wavelength range OCG 4

1547.715nm to 1562.233nm

AOLM-500-T4-5-C5/C6

Wavelength range OCG 5

1531.507nm to 1545.720nm

AOLM-500-T4-5-C5/C6
(tuned as OCG 6)

Wavelength range OCG 6

1531.116nm to 1545.322nm

AOLM-500-T4-7-C5/C6

Wavelength range OCG 7

1530.725nm to 1544.924nm

AOLM-500-T4-7-C5/C6
(tuned as OCG 8)

Wavelength range OCG 8

1530.334nm to 1544.526nm

AOLM-500-T4-1-C5/C6
(tuned as OCG 9)

Wavelength range OCG 9

1549.115nm to 1563.659nm

AOLM-500-T4-1-C5/C6
(tuned as OCG 10)

Wavelength range OCG 10

1548.715nm to 1563.251nm

AOLM-500-T4-3-C5/C6
(tuned as OCG 11)

Wavelength range OCG 11

1548.315nm to 1562.844nm

AOLM-500-T4-3-C5/C6
(tuned as OCG 12)

Wavelength range OCG 12

1547.915nm to 1562.436nm

AOLM-500-T4-5-C5/C6
(tuned as OCG 13)

Wavelength range OCG 13

1531.311nm to 1545.521nm

AOLM-500-T4-5-C5/C6
(tuned as OCG 14)

Wavelength range OCG 14

1530.920nm to 1545.123nm

AOLM-500-T4-7-C5/C6
(tuned as OCG 15)

Wavelength range OCG 15

1530.529nm to 1544.725nm

AOLM-500-T4-7-C5/C6
(tuned as OCG 16)

Wavelength range OCG 16

1530.139nm to 1544.327nm
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Advanced OTN Switching Line Module 500G
(AOLX-500)

The AOLX-500 supports ten (10) DWDM multiplexed optical channels (with coherent detection) and
per-channel software configurable modulation options providing up to 500Gbps of bandwidth (refer to
“Modulation Formats” on page 2-111 for additional information). AOLX-500s are tunable line modules that
can be configured for one of four OCGs. For example, the AOLX-500-T4-1-C5 is set to OCG 1 by default
but can be tuned via the management interfaces to carry signals on OCG 1, 2, 9, or 10.

The AOLX-500s are optically connected to a DTC (BMM2/BMM2P) to provide bandwidth for up to 8 Tbps
(8000Gbps) of traffic signals (160 channels x 50Gbps). Refer to the Infinera DTN and DTN-X System
Description Guide for more information. AOLX-500s can be installed in upper universal card slots A-1
through A-5 and/or lower universal card slots B-1 through B-5 of the XTC-10, and/or universal card slots 1
through 4 of the XTC-4. The supported AOLX-500 types are listed in Table 2-78.

Table 2-78 AOLX-500 Product Details

Product Ordering
Name (PON) Description

AOLX-500-T4-1-C5 AOLX-500, OCG 1 (default OCG), C-Band, Tunable OCGs: 1, 2, 9, 10
AOLX-500-T4-1-C6
AOLX-500-T4-3-C5 AOLX-500, OCG 3 (default OCG), C-Band, Tunable OCGs: 3, 4, 11, 12
AOLX-500-T4-3-C6
AOLX-500-T4-5-C5 AOLX-500, OCG 5 (default OCG), C-Band, Tunable OCGs: 5, 6, 13, 14
AOLX-500-T4-5-C6
AOLX-500-T4-7-C5 AOLX-500, OCG 7 (default OCG), C-Band, Tunable OCGs: 7, 8, 15, 16
AOLX-500-T4-7-C6

The Advanced Optical Transport Network (OTN) Switching Line Module 500G, referred to as AOLX-500,
performs the following functions:

B Provides a bidirectional backplane interface to the switch fabric to enable all switched data to be
directed to any of the line card slots within the XTC

B Optimized for multi-way junctions and full switching applications for the following types of deploy-
ments:

O Multi-degree junction nodes
O Large mesh networks

m Contains client and switch fabric interfaces which are integrated OTN digital wrapper devices each
providing bidirectional bandwidth

B Generates and receives one of sixteen (16) wavelength multiplexed Optical Carrier Groups (OCGs)
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B Codes and decodes the Forward Error Correction (FEC) signal for each wavelength of the OCG

transmitted through the Tx and Rx super channel optical devices

B Improves per-fiber transmission capacity within the Infinera DTN-X C-Band while retaining a
minimum channel spacing of 25 GHz

m Allows for dispersion compensation of up to +50,000ps/nm

Modulation Formats

The AOLX-500 can be provisioned via the management interfaces for one of the following modulation

formats:

m Dual carrier-polarization multiplexed-quadrature phase shift keying (DC-PM-QPSK); default format

m Dual carrier-polarization multiplexed-binary phase shift keying (DC-PM-BPSK)

m Dual carrier-polarization multiplexed-enhanced binary phase shift keying (DC-PM-eBPSK)

Table 2-79 provides details of the OTN and OCG facilities supported on the AOLX-500 including the
supported client and line rates.

Table 2-79 AOLX-500 Maximum Bandwidth for the Supported Modulation Formats

Modulation Infinera OTN Available Bandwidth per Maximum Bandwidth per
Format Facility Type OTUki (Number of ODUOs) AOLX-500 (OCG Bandwidth)
DC-PM-QPSK OTU4i 100Gbps (80 ODUOs) 500Gbps (5 x OTU4i)
(default format)
DC-PM-BPSK OTUSi+ 50Gbps (40 ODUOs) 250Gbps (5 x OTU3i+)
DC-PM-eBPSK

Infinera Corporation
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Block Diagram
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External Indicators and Connectors
The AOLX-500 (Figure 2-37) provides circuit pack status/port LED indicators and line connectors.

Figure 2-37 AOLX-500 Faceplate
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Circuit Pack Level LEDs

The AOLX-500 provides three LEDs to indicate the circuit pack status. The significance of an illuminated
LED is described in Table 2-80.

Table 2-80 AOLX-500 Status LED Indicators

LED Color Description

PWR (Power) | Green Indicates the presence (lit) or absence (dimmed) of power supply to the
AOLX-500

ACT (Active) Green/ Yellow | Indicates the circuit pack status: Solid Green (Active, In-service), flashing
Yellow (In maintenance), or dimmed (Locked)

FLT (Fault) Red Indicates the presence (lit) or absence (dimmed) of an alarm on the circuit
pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up mode)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack and port LED functions.

Port Indicators

There are two LEDs: ACTIVE and LOS for the AOLX-500 OCG port status indication. The Active LED is
either solid Green, flashing Green, or dimmed depending on the status of the circuit pack. The LOS LED
indicates if the port is provisioned and if the signal is being received. The significance of an illuminated
LED is described in Table 2-81.

Table 2-81 Port Visual Alarm Indicators on the AOLX-500

LED State Description

ACT (Active) Green/ Yellow | Indicates the port status: Solid Green (Active), flashing Green (acquiring
signal), or dimmed (Locked or Auto-discovery of AOLX-500 OCG timed
out)

LOS Red Indicates the status of the incoming signal. During an OCG Optical Loss
of Signal (OLOS), condition this indicator will be lit and dimmed when
receiving an OCG signal

DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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The AOLX-500 provides IN and OUT interfaces between the XTC and a DTC as shown in Table 2-82.

Table 2-82 AOLX-500 Connectors

Connector Type Purpose
IN LC Connects from the corresponding OCG port on the DTC
(BMM2/BMM2P)
ouT LC Connects to the corresponding OCG port on the DTC
(BMM2/BMM2P)

Technical Specifications

Table 2-83 provides the mechanical and electrical specifications for the AOLX-500.

Table 2-83 AOLX-500 Technical Specifications

Type

Mechanical specifications

Parameter Specification
Height 19.76 inches / 501.90mm
Width 3.46 inches / 87.88mm
Depth 17.05 inches / 433.07mm
Weight 29.0lb / 13.2kg (approximately)

Electrical specifications

Power consumption

See Table 2-1 on page 2-3

Optical Specifications

Table 2-84 provides the OCG optical power specifications (per OCG port) for the AOLX-500.

Table 2-84 AOLX-500 OCG Optical Power Range

Type

AOLX-500-T4-n-C5/C6
(n=1,3,5,7)

Parameter Specification
Input power level -9.3 t0 8.0dBm
Output power level
AOLX-500 to BMM2 -1.0 to 0.5dBm
AOLX-500 to BMM2P 4.0 to 5.5dBm

Infinera Corporation
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Table 2-85 provides the wavelength operating range for the AOLX-500 per the Infinera DTN-X C-Band
optical channel plan.

Table 2-85 AOLX-500 Wavelength Operating Range

Type

Parameter

Specification

AOLX-500-T4-1-C5/C6

Wavelength range OCG 1

1548.915nm to 1563.455nm

AOLX-500-T4-1-C5/C6
(tuned as OCG 2)

Wavelength range OCG 2

1548.515nm to 1563.047nm

AOLX-500-T4-3-C5/C6

Wavelength range OCG 3

1548.115nm to 1562.640nm

AOLX-500-T4-3-C5/C6
(tuned as OCG 4)

Wavelength range OCG 4

1547.715nm to 1562.233nm

AOLX-500-T4-5-C5/C6

Wavelength range OCG 5

1531.507nm to 1545.720nm

AOLX-500-T4-5-C5/C6
(tuned as OCG 6)

Wavelength range OCG 6

1531.116nm to 1545.322nm

AOLX-500-T4-7-C5/C6

Wavelength range OCG 7

1530.725nm to 1544.924nm

AOLX-500-T4-7-C5/C6
(tuned as OCG 8)

Wavelength range OCG 8

1530.334nm to 1544.526nm

AOLX-500-T4-1-C5/C6
(tuned as OCG 9)

Wavelength range OCG 9

1549.115nm to 1563.659nm

AOLX-500-T4-1-C5/C6
(tuned as OCG 10)

Wavelength range OCG 10

1548.715nm to 1563.251nm

AOLX-500-T4-3-C5/C6
(tuned as OCG 11)

Wavelength range OCG 11

1548.315nm to 1562.844nm

AOLX-500-T4-3-C5/C6
(tuned as OCG 12)

Wavelength range OCG 12

1547.915nm to 1562.436nm

AOLX-500-T4-5-C5/C6
(tuned as OCG 13)

Wavelength range OCG 13

1531.311nm to 1545.521nm

AOLX-500-T4-5-C5/C6
(tuned as OCG 14)

Wavelength range OCG 14

1530.920nm to 1545.123nm

AOLX-500-T4-7-C5/C6
(tuned as OCG 15)

Wavelength range OCG 15

1530.529nm to 1544.725nm

AOLX-500-T4-7-C5/C6
(tuned as OCG 16)

Wavelength range OCG 16

1530.139nm to 1544.327nm
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Submarine OTN Line Module 500G (SOLM-
500)

The SOLM-500 supports ten (10) DWDM multiplexed optical channels (with coherent detection) and
per-channel software configurable modulation options providing up to 500Gbps of bandwidth (refer to
“Modulation Formats” on page 2-118 for additional information). SOLM-500s are tunable line modules that
can be configured for one of four OCGs. For example, the SOLM-500-T4-1-C5 is set to OCG 1 by default
but can be tuned via the management interfaces to carry signals on OCG 1, 2, 9, or 10.

The SOLM-500s are optically connected to a DTC (BMM2/BMM2P) to provide bandwidth for up to 8Tbps
(8000Gbps) of traffic signals (160 channels x 50Gbps). Refer to the Infinera DTN and DTN-X System
Description Guide for more information. SOLM-500s can be installed in upper universal card slots A-1
through A-5 and/or lower universal card slots B-1 through B-5 of the XTC-10, and/or universal card slots 1
through 4 of the XTC-4. The supported SOLM-500 types are listed in Table 2-86.

Table 2-86 SOLM-500 Product Details

Product Ordering
Name (PON) Description

SOLM-500-T4-1-C11 SOLM-500, OCG 1 (default OCG
SOLM-500-T4-3-C11 SOLM-500, OCG 3 (default OCG

( C-Band, Tunable OCGs: 1, 2, 9, 10

(
SOLM-500-T4-5-C11 SOLM-500, OCG 5 (default OCG

(

C-Band, Tunable OCGs: 3, 4, 11, 12
C-Band, Tunable OCGs: 5, 6, 13, 14
C-Band, Tunable OCGs: 7, 8, 15, 16

SOLM-500-T4-7-C11 SOLM-500, OCG 7 (default OCG

),
),
),
),

The Advanced Optical Transport Network (OTN) Switching Line Module 500G, referred to as SOLM-500,
performs the following functions:

B Used exclusively for DTN-X links operating in submarine line terminating equipment (SLTE) mode 1
B Provides a bidirectional backplane interface to another SOLM-500 utilizing fixed slot pairing

m Contains client and switch fabric interfaces which are integrated OTN digital wrapper devices each
providing bidirectional bandwidth

B Generates and receives one of sixteen (16) wavelength multiplexed Optical Carrier Groups (OCGs)

B Codes and decodes the Forward Error Correction (FEC) signal for each wavelength of the OCG
transmitted through the Tx and Rx super channel optical devices

B Improves per-fiber transmission capacity within the Infinera DTN-X C-Band while retaining a
minimum channel spacing of 25 GHz

m Allows for dispersion compensation of up to +50,000ps/nm
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Submarine OTN Line Module 500G (SOLM-500)

m Support for manually configuring the receive EDFA gain. The receive EDFA gain is an absolute
value, not an offset value

Note: Do not configure the receive EDFA gain unless consulted to do so by an Infinera TAC
resource.

Modulation Formats

The SOLM-500 can be provisioned via the management interfaces for one of the following modulation

formats:

m Dual carrier-polarization multiplexed-quadrature phase shift keying (DC-PM-QPSK); default format

m Dual carrier-polarization multiplexed-binary phase shift keying (DC-PM-BPSK)

m Dual carrier-polarization multiplexed-enhanced binary phase shift keying (DC-PM-eBPSK)

Table 2-87 provides details of the OTN and OCG facilities supported on the SOLM-500 including the
supported client and line rates.

Table 2-87 SOLM-500 Maximum Bandwidth for the Supported Modulation Formats

Modulation Infinera OTN Available Bandwidth per Maximum Bandwidth per
Format Facility Type OTUKi (Number of ODUOs) SOLM-500 (OCG Bandwidth)
DC-PM-QPSK OTU4i 100Gbps (80 ODUOs) 500Gbps (5 x OTU4i)
(default format)
DC-PM-BPSK OTUSi+ 50Gbps (40 ODUOs) 250Gbps (5 x OTUSi+)
DC-PM-eBPSK

DTN and DTN-X Hardware Description Guide Release 8.0
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Block Diagram
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Figure 2-38 SOLM-500 Functional Block Diagram
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External Indicators and Connectors
The SOLM-500 (Figure 2-39) provides circuit pack status/port LED indicators and line connectors.

Figure 2-39 SOLM-500 Faceplate
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SOLM-500-T4-3-C11 which supports: OCG- 3, 4, 11 or 12
SOLM-500-T4-5-C11 which supports: OCG- 5, 6, 13 or 14
SOLM-500-T4-7-C11 which supports: OCG- 7, 8, 15 or 16
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Circuit Pack Level LEDs

The SOLM-500 provides three LEDs to indicate the circuit pack status. The significance of an illuminated
LED is described in Table 2-88.

Table 2-88 SOLM-500 Status LED Indicators

LED Color Description

PWR (Power) | Green Indicates the presence (lit) or absence (dimmed) of power supply to the
SOLM-500

ACT (Active) Green / Yellow | Indicates the circuit pack status: Solid Green (Active, In-service), flashing
Yellow (In maintenance), or dimmed (Locked)

FLT (Fault) Red Indicates the presence (lit) or absence (dimmed) of an alarm on the circuit
pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up mode)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack and port LED functions.

Port Indicators

There are two LEDs: ACTIVE and LOS for the SOLM-500 OCG port status indication. The Active LED is
either solid Green, flashing Green, or dimmed depending on the status of the circuit pack. The LOS LED
indicates if the port is provisioned and if the signal is being received. The significance of an illuminated
LED is described in Table 2-89.

Table 2-89 Port Visual Alarm Indicators on the SOLM-500

LED State Description

ACT (Active) Green / Yellow | Indicates the port status: Solid Green (Active), flashing Green (acquiring
signal), or dimmed (Locked or Auto-discovery of SOLM-500 OCG timed
out)

LOS Red Indicates the status of the incoming signal. During an OCG Optical Loss
of Signal (OLOS), condition this indicator will be lit and dimmed when
receiving an OCG signal
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Connectors

The SOLM-500 provides IN and OUT interfaces between the XTC and a DTC as shown in Table 2-90.

Submarine OTN Line Module 500G (SOLM-500)

Table 2-90 SOLM-500 Connectors

Connector Type Purpose
IN LC Connects from the corresponding OCG port on the DTC
(BMM2/ BMM2P)
ouT LC Connects to the corresponding OCG port on the DTC
(BMM2/BMM2P)

Technical Specifications

Table 2-91 provides the mechanical and electrical specifications for the SOLM-500.

Table 2-91 SOLM-500 Technical Specifications

Type

Parameter

Specification

Mechanical specifications

Height 19.76 inches / 501.90mm
Width 3.46 inches / 87.88mm

Depth 17.05 inches / 433.07mm
Weight 29.0Ib / 13.2kg (approximately)

Electrical specifications

Power consumption

See Table 2-1 on page 2-3

Optical Specifications

Table 2-92 provides the OCG optical power specifications (per OCG port) for the SOLM-500.

Table 2-92 SOLM-500 OCG Optical Power Range

Type

SOLM-500-T4-n-C5/C6
(n=1,3,5,7)

Parameter Specification
Input power level -9.3 t0 8.0dBm
Output power level
SOLM-500 to BMM2 -1.0 to 0.5dBm
SOLM-500 to BMM2P 4.0 to 5.5dBm

DTN and DTN-X Hardware Description Guide
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Table 2-93 provides the wavelength operating range for the SOLM-500 per the Infinera DTN-X C-Band

optical channel plan.

Table 2-93 SOLM-500 Wavelength Operating Range

Type

Parameter

Specification

SOLM-500-T4-1-C11

Wavelength range OCG 1

1548.915nm to 1563.455nm

SOLM-500-T4-1-C11
(tuned as OCG 2)

Wavelength range OCG 2

1548.515nm to 1563.047nm

SOLM-500-T4-3-C11

Wavelength range OCG 3

1548.115nm to 1562.640nm

SOLM-500-T4-3-C11
(tuned as OCG 4)

Wavelength range OCG 4

1547.715nm to 1562.233nm

SOLM-500-T4-5-C11

Wavelength range OCG 5

1531.507nm to 1545.720nm

SOLM-500-T4-5-C11
(tuned as OCG 6)

Wavelength range OCG 6

1531.116nm to 1545.322nm

SOLM-500-T4-7-C11

Wavelength range OCG 7

1530.725nm to 1544.924nm

SOLM-500-T4-7-C11
(tuned as OCG 8)

Wavelength range OCG 8

1530.334nm to 1544.526nm

SOLM-500-T4-1-C11
(tuned as OCG 9)

Wavelength range OCG 9

1549.115nm to 1563.659nm

SOLM-500-T4-1-C11
(tuned as OCG 10)

Wavelength range OCG 10

1548.715nm to 1563.251nm

SOLM-500-T4-3-C11
(tuned as OCG 11)

Wavelength range OCG 11

1548.315nm to 1562.844nm

SOLM-500-T4-3-C11
(tuned as OCG 12)

Wavelength range OCG 12

1547.915nm to 1562.436nm

SOLM-500-T4-5-C11
(tuned as OCG 13)

Wavelength range OCG 13

1531.311nm to 1545.521nm

SOLM-500-T4-5-C11
(tuned as OCG 14)

Wavelength range OCG 14

1530.920nm to 1545.123nm

SOLM-500-T4-7-C11
(tuned as OCG 15)

Wavelength range OCG 15

1530.529nm to 1544.725nm

SOLM-500-T4-7-C11
(tuned as OCG 16)

Wavelength range OCG 16

1530.139nm to 1544.327nm
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Submarine OTN Switching Line Module
500G (SOLX-500)

The SOLX-500 supports ten (10) DWDM multiplexed optical channels (with coherent detection) and
per-channel software configurable modulation options providing up to 500Gbps of bandwidth (refer to
“Modulation Formats” on page 2-125 for additional information). SOLX-500s are tunable line modules that
can be configured for one of four OCGs. For example, the SOLX-500-T4-1-C5 is set to OCG 1 by default
but can be tuned via the management interfaces to carry signals on OCG 1, 2, 9, or 10.

The SOLX-500s are optically connected to a DTC (BMM2/BMM2P) to provide bandwidth for up to 8 Tbps
(8000Gbps) of traffic signals (160 channels x 50Gbps). Refer to the Infinera DTN and DTN-X System
Description Guide for more information. SOLX-500s can be installed in upper universal card slots A-1
through A-5 and/or lower universal card slots B-1 through B-5 of the XTC-10, and/or universal card slots 1
through 4 of the XTC-4. The supported SOLX-500 types are listed in Table 2-94.

Table 2-94 SOLX-500 Product Details

Product Ordering
Name (PON) Description

SOLX-500-T4-1-C11 SOLX-500, OCG 1 (default OCG), C-Band, Tunable OCGs: 1, 2, 9, 10

SOLX-500-T4-3-C11 SOLX-500, OCG 3 (default OCG), C-Band, Tunable OCGs: 3, 4, 11, 12
SOLX-500-T4-5-C11 SOLX-500, OCG 5 (default OCG), C-Band, Tunable OCGs: 5, 6, 13, 14
SOLX-500-T4-7-C11 SOLX-500, OCG 7 (default OCG), C-Band, Tunable OCGs: 7, 8, 15, 16

The Advanced Optical Transport Network (OTN) Switching Line Module 500G, referred to as SOLX-500,
performs the following functions:

B Used exclusively for DTN-X links operating in submarine line terminating equipment (SLTE) mode 1

B Provides a bidirectional backplane interface to the switch fabric to enable all switched data to be
directed to any of the line card slots within the XTC

m Contains client and switch fabric interfaces which are integrated OTN digital wrapper devices each
providing bidirectional bandwidth

B Generates and receives one of sixteen (16) wavelength multiplexed Optical Carrier Groups (OCGs)

B Codes and decodes the Forward Error Correction (FEC) signal for each wavelength of the OCG
transmitted through the Tx and Rx super channel optical devices

B Improves per-fiber transmission capacity within the Infinera DTN-X C-Band while retaining a
minimum channel spacing of 25 GHz

m Allows for dispersion compensation of up to +50,000ps/nm
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m Support for manually configuring the receive EDFA gain. The receive EDFA gain is an absolute
value, not an offset value

Note: Do not configure the receive EDFA gain unless consulted to do so by an Infinera TAC
resource.

Modulation Formats

The SOLX-500 can be provisioned via the management interfaces for one of the following modulation

formats:

m Dual carrier-polarization multiplexed-quadrature phase shift keying (DC-PM-QPSK); default format

m Dual carrier-polarization multiplexed-binary phase shift keying (DC-PM-BPSK)

m Dual carrier-polarization multiplexed-enhanced binary phase shift keying (DC-PM-eBPSK)

Table 2-95 provides details of the OTN and OCG facilities supported on the SOLX-500 including the
supported client and line rates.

Table 2-95 SOLX-500 Maximum Bandwidth for the Supported Modulation Formats

Modulation Infinera OTN Available Bandwidth per Maximum Bandwidth per
Format Facility Type OTUki (Number of ODUOs) SOLX-500 (OCG Bandwidth)
DC-PM-QPSK OTU4i 100Gbps (80 ODUOs) 500Gbps (5 x OTU4i)
(default format)
DC-PM-BPSK OTUSi+ 50Gbps (40 ODUOs) 250Gbps (5 x OTU3i+)
DC-PM-eBPSK

Infinera Corporation
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Block Diagram
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External Indicators and Connectors

The SOLX-500 (Figure 2-41) provides circuit pack status/port LED indicators and line connectors.

Figure 2-41 SOLX-500 Faceplate
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SOLX-500-T4-3-C11 which supports: OCG- 3, 4, 11 or 12
SOLX-500-T4-5-C11 which supports: OCG- 5, 6, 13 or 14
SOLX-500-T4-7-C11 which supports: OCG- 7, 8, 15 or 16
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Circuit Pack Level LEDs

The SOLX-500 provides three LEDs to indicate the circuit pack status. The significance of an illuminated
LED is described in Table 2-96.

Table 2-96 SOLX-500 Status LED Indicators

LED Color Description

PWR (Power) | Green Indicates the presence (lit) or absence (dimmed) of power supply to the
SOLX-500

ACT (Active) Green/ Yellow | Indicates the circuit pack status: Solid Green (Active, In-service), flashing
Yellow (In maintenance), or dimmed (Locked)

FLT (Fault) Red Indicates the presence (lit) or absence (dimmed) of an alarm on the circuit
pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up mode)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack and port LED functions.

Port Indicators

There are two LEDs: ACTIVE and LOS for the SOLX-500 OCG port status indication. The Active LED is
either solid Green, flashing Green, or dimmed depending on the status of the circuit pack. The LOS LED
indicates if the port is provisioned and if the signal is being received. The significance of an illuminated
LED is described in Table 2-97.

Table 2-97 Port Visual Alarm Indicators on the SOLX-500

LED State Description

ACT (Active) Green/ Yellow | Indicates the port status: Solid Green (Active), flashing Green (acquiring
signal), or dimmed (Locked or Auto-discovery of SOLX-500 OCG timed
out)

LOS Red Indicates the status of the incoming signal. During an OCG Optical Loss
of Signal (OLOS), condition this indicator will be lit and dimmed when
receiving an OCG signal
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Connectors

The SOLX-500 provides IN and OUT interfaces between the XTC and a DTC as shown in Table 2-98.

Table 2-98 SOLX-500 Connectors

Connector Type Purpose
IN LC Connects from the corresponding OCG port on the DTC
(BMM2/BMM2P)
ouT LC Connects to the corresponding OCG port on the DTC
(BMM2/BMM2P)

Technical Specifications

Table 2-99 provides the mechanical and electrical specifications for the SOLX-500.

Table 2-99 SOLX-500 Technical Specifications

Type

Mechanical specifications

Parameter Specification
Height 19.76 inches / 501.90mm
Width 3.46 inches / 87.88mm
Depth 17.05 inches / 433.07mm
Weight 29.0lb / 13.2kg (approximately)

Electrical specifications

Power consumption

See Table 2-1 on page 2-3

Optical Specifications

Table 2-100 provides the OCG optical power specifications (per OCG port) for the SOLX-500.

Table 2-100 SOLX-500 OCG Optical Power Range

Type

SOLX-500-T4-n-C5/C6
(n=1,3,5,7)

Parameter Specification
Input power level -9.3 t0 8.0dBm
Output power level
SOLX-500 to BMM2 -1.0 to 0.5dBm
SOLX-500 to BMM2P 4.0 to 5.5dBm

Infinera Corporation
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Table 2-101 provides the wavelength operating range for the SOLX-500 per the Infinera DTN-X C-Band

optical channel plan.

Submarine OTN Switching Line Module 500G (SOLX-500)

Table 2-101 SOLX-500 Wavelength Operating Range

Type

Parameter

Specification

SOLX-500-T4-1-C11

Wavelength range OCG 1

1548.915nm to 1563.455nm

SOLX-500-T4-1-C11
(tuned as OCG 2)

Wavelength range OCG 2

1548.515nm to 1563.047nm

SOLX-500-T4-3-C11

Wavelength range OCG 3

1548.115nm to 1562.640nm

SOLX-500-T4-3-C11
(tuned as OCG 4)

Wavelength range OCG 4

1547.715nm to 1562.233nm

SOLX-500-T4-5-C11

Wavelength range OCG 5

1531.507nm to 1545.720nm

SOLX-500-T4-5-C11
(tuned as OCG 6)

Wavelength range OCG 6

1531.116nm to 1545.322nm

SOLX-500-T4-7-C11

Wavelength range OCG 7

1530.725nm to 1544.924nm

SOLX-500-T4-7-C11
(tuned as OCG 8)

Wavelength range OCG 8

1530.334nm to 1544.526nm

SOLX-500-T4-1-C11
(tuned as OCG 9)

Wavelength range OCG 9

1549.115nm to 1563.659nm

SOLX-500-T4-1-C11
(tuned as OCG 10)

Wavelength range OCG 10

1548.715nm to 1563.251nm

SOLX-500-T4-3-C11
(tuned as OCG 11)

Wavelength range OCG 11

1548.315nm to 1562.844nm

SOLX-500-T4-3-C11
(tuned as OCG 12)

Wavelength range OCG 12

1547.915nm to 1562.436nm

SOLX-500-T4-5-C11
(tuned as OCG 13)

Wavelength range OCG 13

1531.311nm to 1545.521nm

SOLX-500-T4-5-C11
(tuned as OCG 14)

Wavelength range OCG 14

1530.920nm to 1545.123nm

SOLX-500-T4-7-C11
(tuned as OCG 15)

Wavelength range OCG 15

1530.529nm to 1544.725nm

SOLX-500-T4-7-C11
(tuned as OCG 16)

Wavelength range OCG 16

1530.139nm to 1544.327nm
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OTN Tributary Module 500G (OTM-500)

Table 2-102 OTM-500 Product Details

Product Ordering
Name (PON) Description
OTM-500 OTN Tributary Module, 500G

Functional Description

The Optical Transport Network (OTN) Tributary Module 500G, referred to as OTM-500, provides up to
500Gbps bidirectional bandwidth to the XTC backplane using pluggable TIMs. The OTM-500 contains ten
TIM sub-slots each of which provide support for various tributary interfaces such as SONET, SDH, ODU,
OTU, and/or Ethernet.

The OTM-500 contains a 500G client and switch fabric interface and a processor complex device. The
client and switch fabric interface is an integrated OTN digital wrapper device providing bidirectional
bandwidth. The processor complex device is responsible for extracting, processing, and inserting
overhead information in the data streams transiting the client and switch fabric interface.

The OTM-500s can be installed in upper universal card slots A-1 through A-5 and/or lower universal card
slots B-1 through B-5 of the XTC-10, and/or universal card slots 1 through 4 of the XTC-4 and support the
following TIM types:

m TIM-1-100GE
m TIM-5-10GM
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Block Diagram

Figure 2-42 OTM-500 Functional Block Diagram
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External Indicators and Connectors

The OTM-500 (Figure 2-43) provides circuit pack status LED indicators.

Figure 2-43 OTM-500 Faceplate
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OTN Tributary Module 500G (OTM-500)

Circuit Pack Level LEDs

The OTM-500 provides three LEDs to indicate the circuit pack status. The significance of an illuminated

LED is described in Table 2-103.

Table 2-103 OTM-500 Status LED Indicators

LED

Color

Description

PWR (Power)

Green

Indicates the presence (lit) or absence (dimmed) of power supply to the
OTM-500

ACT (Active) Green/ Yellow | Indicates the circuit pack status: Solid Green (Active, In-service), flashing
Yellow (In maintenance), or dimmed (Locked)
FLT (Fault) Red Indicates the presence (lit) or absence (dimmed) of an alarm on the circuit

pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up mode)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack functions.

Port Indicators

The OTM-500 has no port indicators.

Connectors

The OTM-500 has no external connectors.

Technical Specifications

Table 2-104 provides the mechanical and electrical specifications for the OTM-500.

Table 2-104 OTM-500 Technical Specifications

Type Parameter Specification
Mechanical specifications Height 19.76 inches / 501.90mm
Width 3.46 inches / 87.88mm
Depth 17.05 inches / 433.07mm
Weight 22.0lb / 10.0kg (approximately)
Electrical specifications Power consumption See Table 2-1 on page 2-3
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Tributary Interface Module (TIM)

In the receive direction, a TIM is used to convert the customer client optical signal into an electrical signal.
This electrical version of the client data is then mapped into a frame structure unique to the DTN-X. The
DTN-X structured frames are wrapped into a transport frame format and then sent from the TIM to the
OTM-500 to be switched and/or transported through the DTN-X line side.

In the transmit direction, a TIM is used to first demap the DTN-X frames received from the OTM-500. The
client data is then demapped from the received frames. The timing of the client traffic is also extracted in
the transmit direction. Once the client data and timing is completely demapped, the client data is then
converted to an optical signal via the TOM.

A TIM is pluggable into any available sub-slot(s) on the OTM-500. The OTM-500 contains ten TIM
sub-slots with each sub-slot supporting up to 50Gbps of client traffic.

Table 2-105 lists the name and a brief description of each of the supported TIMs.

Table 2-105 TIM Product Details

Product Ordering
Name (PON) Description
TIM-1-100GE Supports a single IEEE802.3ab 100GbE Ethernet port. The
supported TOM types utilize the CFP form factor
TIM-5-10GM Supports five 10G ports. The supported TOM type utilizes

the SFP+ form factor. Each port is a multi-service port sup-
porting SONET, SDH, OTN, GbE, and/or Fibre Channel cli-
ent interfaces

Note: Warm reset is not supported for TIMs. Cold reset is supported for TIMs.
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Tributary Interface Module 100GE (TIM-1-100GE)

Functional Description

The Tributary Interface Module 100GE, referred to as TIM-1-100GE, transports a 100GbE Ethernet
interface as a single circuit across the DTN-X network. The TIM-1-100GE is compliant with the
IEEE802.3ab 100GbE standard and the optical transceiver supported utilizes the industry standard CFP
form factor.

The TIM-1-100GE is a double-slot TIM type (requiring two sub-slots) and can be arbitrarily equipped in any
two adjacent TIM sub-slots located on the OTM-500.

The TIM-1-100GE provides a single sub-slot to enable the insertion of the following TOM types:
m “Tributary Optical Module 100G (TOM-100G-SR10)” on page 2-148
m “Tributary Optical Module 100G (TOM-100G-S10X)” on page 2-151
m “Tributary Optical Module 100G (TOM-100G-LR4)” on page 2-154
m “Tributary Optical Module 100G (TOM-100G-L10X)” on page 2-157
The TIM-1-100GE supports the following client interface:
m 100GbE

Note: Warm reset is not supported for TIM-1-100GE. Cold reset is supported for TIM-1-100GE.
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Block Diagram

Figure 2-44 TIM-1-100GE Functional Block Diagram
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External Indicators and Connectors

The TIM-1-100GE provides front panel LEDs for indicating module level status and port level status. A
single sub-slot is available for a pluggable TOM-100G as shown in Figure 2-45.

Figure 2-45 TIM-1-100GE Faceplate
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Circuit Pack Level LEDs

The TIM-1-100GE provides three LEDs to indicate the circuit pack status. The significance of an
illuminated LED is described in Table 2-106.

Table 2-106 TIM-1-100GE Status LED Indicators

LED Color Description

PWR (Power) Green Indicates the presence (lit) or absence (dimmed) of power supply to the
TIM-1-100GE. When the LED is on, the TIM is fully powered up and all
the on-board voltages are within spec

ACT (Active) Green / Yellow | Indicates the TIM-1-100GE status: Solid Green (Active, In-service),
flashing Yellow (In maintenance), or dimmed (Locked state)

FLT (Fault) Red Indicates the presence (lit) or absence (dimmed) of an alarm on the
TIM-1-100GE: Critical, Major, or Minor. Flashing Red indicates (Bring-up
mode)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack and port LED functions.
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TOM LEDs

In addition to TIM status indicators, the TIM-1-100GE houses the port level LEDs in support of the TOM:
ACT (Active), FLT (Fault) and LOS. The significance of an illuminated LED is described in Table 2-107.

Table 2-107 TOM Status Indicators

LED Color Description

A (Active) Green / Yellow Indicates the TOM status: Solid Green (Active), Flashing Green (Bring-
up mode), solid Yellow (Standby), flashing Yellow (In maintenance), or
dimmed (Locked state)

F (Fault) Red Indicates the presence (lit) or absence (dimmed) of a fault on the TOM

L (LOS) Red Indicates the status of the incoming signal on the TOM. During a Loss
of Signal (LOS) condition, this indicator will be lit and dimmed when
receiving a signal

Technical Specifications

Table 2-108 provides the mechanical and electrical specifications for the TIM-1-100GE.

Table 2-108 TIM-1-100GE Technical Specifications

Type Parameter Specification
Mechanical specifications Height 3.66 inches / 92.96mm
Width 2.24 inches / 56.90mm
Depth 15.90 inches / 403.86mm
Weight 5.0lb / 2.3kg (approximately)
Electrical specifications Power consumption See Table 2-1 on page 2-3

Tributary Interface Specifications

Table 2-109 provides the tributary interface details for the TIM-1-100GE.

Table 2-109 TIM-1-100GE Tributary Interface Specifications

Type Parameter Specification
Tributary protocols 100GbE Fully transparent
Capacity Maximum capacity 100Gbps, max 1 TOM-100G-XXX per TIM-1-100GE
Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Tributary Interface Module 10GM (TIM-5-10GM)

Functional Description

The Tributary Interface Module 10GM, referred to as TIM-5-10GM, transports 8 Gbps through 11Gbps
client interfaces (see below) across the DTN-X network. The TIM-5-10GM is compliant with multiple
standards (Telcordia GR-253-CORE, ITU-T G.693, and IEEE 802.3ae) and the optical transceiver
supported utilizes the industry standard SFP+ form factor.

The TIM-5-10GM is a single-slot TIM type and can be arbitrarily equipped in any of the TIM sub-slots
located on the OTM-500.

The TIM-5-10GM provides five sub-slots to enable the insertion of the following TOM type:
m “Tributary Optical Module 10G (TOM-10G-SFPP-SR1)” on page 2-160
m “Tributary Optical Module 10G (TOM-10G-SFPP-IR2)” on page 2-163
m “Tributary Optical Module 10G (TOM-10G-SFPP-LR2)” on page 2-166

The TIM-5-10GM supports the following client interfaces:
m SONET OC-192

SDH STM-64

10GbE LAN

10GbE WAN

10G Clear Channel

10.3G Clear Channel

OoTu2

Note: Warm reset is not supported for TIM-5-10GM. Cold reset is supported for TIM-5-10GM.

DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation

Infinera Proprietary and Confidential



Infinera DTN-X

Block Diagram

Figure 2-46 TIM-5-10GM Functional Block Diagram
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External Indicators and Connectors

The TIM-5-10GM provides front panel LEDs for indicating module level status and port level status. Five
sub-slots are available for pluggable TOM-10Gs as shown in Figure 2-47.

Figure 2-47 TIM-5-10GM Faceplate
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Circuit Pack Level LEDs

The TIM-5-10GM provides three LEDs to indicate the circuit pack status. The significance of an illuminated
LED is described in Table 2-110.

Table 2-110 TIM-5-10GM Status LED Indicators

LED Color Description

PWR (Power) Green Indicates the presence (lit) or absence (dimmed) of power supply to the
TIM-5-10GM. When the LED is on, the TIM is fully powered up and all
the on-board voltages are within spec

ACT (Active) Green / Yellow | Indicates the TIM-5-10GM status: Solid Green (Active, In-service), flash-
ing Yellow (In maintenance), or dimmed (Locked state)

FLT (Fault) Red Indicates the presence (lit) or absence (dimmed) of an alarm on the
TIM-5-10GM: Critical, Major, or Minor. Flashing Red indicates (Bring-up
mode)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack and port LED functions.
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TOM LEDs
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In addition to TIM status indicators, the TIM-5-10GM houses the port level LEDs in support of the TOM:
ACT (Active), FLT (Fault) and LOS. The significance of an illuminated LED is described in Table 2-111.

Table 2-111 TOM Status Indicators

LED Color Description

A (Active) Green / Yellow Indicates the TOM status: Solid Green (Active), Flashing Green (Bring-
up mode), solid Yellow (Standby), flashing Yellow (In maintenance), or
dimmed (Locked state)

F (Fault) Red Indicates the presence (lit) or absence (dimmed) of a fault on the TOM

L (LOS) Red Indicates the status of the incoming signal on the TOM. During a Loss
of Signal (LOS) condition, this indicator will be lit and dimmed when
receiving a signal

Technical Specifications

Table 2-112 provides the mechanical and electrical specifications for the TIM-5-10GM.

Table 2-112 TIM-5-10GM Technical Specifications

Type Parameter Specification
Mechanical specifications Height 3.61 inches / 91.69mm
Width 1.12 inches / 28.45mm
Depth 10.37 inches / 263.40mm
Weight 2.8lb / 1.3kg (approximately)
Electrical specifications Power consumption See Table 2-1 on page 2-3
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Tributary Interface Specifications

Table 2-113 provides the tributary interface details for the TIM-5-10GM.

Table 2-113 TIM-5-10GM Tributary Interface Specifications

Type Parameter Specification
Tributary protocols SONET 0C-192 Fully transparent, A1, A2, B1, and JO monitoring,
Section PM
SDH STM-64 Fully transparent, A1, A2, B1, and JO monitoring, RS
PM
10GbE LAN PHY Fully transparent; Ethernet PM and Remote Monitoring
(RMON) support
10GbE WAN PHY Fully transparent; A1, A2, B1, and JO monitoring, Sec-
tion PM
10G Clear Channel Fully transparent
10.3G Clear Channel
OoTU2 ODU/OTU OH monitoring, OTU2 FEC terminated at
ingress and regenerated at egress
Capacity Maximum capacity 10Gbps, max 5 TOM-10G-XXX per TIM-5-10GM
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Tributary Optical Module (TOM)

The TOM (shown in Figure 2-48 on page 2-146 and Figure 2-49 on page 2-147) is a field-replaceable,
pluggable module that converts the client optical signals to and from a serial electrical signal. The TOM is
hot-pluggable into the sub-slot in the corresponding TIM, and is powered through the pluggable interface.

Table 2-114 lists the name and a brief description of each of the supported TOMs.

Table 2-114 TOM Product Details

Product Ordering
Name (PON) Description
TOM-100G-SR10 Tributary Optical Module 100G Short Reach
TOM-100G-S10X Tributary Optical Module 100G Short Reach
TOM-100G-LR4 Tributary Optical Module 100G Long Reach
TOM-100G-L10X Tributary Optical Module 100G Long Reach

TOM-10G-SFPP-SR1 | Tributary Optical Module 10G Short Reach
TOM-10G-SFPP-IR2 Tributary Optical Module 10G Intermediate Reach
TOM-10G-SFPP-LR2 | Tributary Optical Module 10G Long Reach
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Figure 2-48 100GbE Optical TOM
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Figure 2-49 10G Optical TOM
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Tributary Optical Module (TOM)

Tributary Optical Module 100G (TOM-100G-SR10)

Table 2-115 TOM-100G-SR10 Product Features

Product Ordering
Name (PON)

Features

TOM-100G-SR10

100G Tributary Optical Module
Reach:

» 100GbE: IEEE 802.3ba 100GBase-SR10

Functional Description

The Tributary Optical Module 100G, referred to as TOM-100G-SR10, is a field-replaceable 100G CFP
module. It converts client optical signals to and from serial electrical signals. TOM-100G-SR10s are
hot-pluggable into the sub-slot in the TIM (TIM-1-100GE) and are powered through the pluggable interface.

The TOM-100G-SR10 supports 100GbE client signals and the optical interface complies with IEEE

802.3ba 100GBase-SR10.

TOM-100G-SR10 port status LEDs are located on the TIM as shown in Figure 2-45 on page 2-138.

Connectors

The TOM-100G-SR10 provides the optical interfaces to the client equipment through the ports as

described in Table 2-116.

Table 2-116 TOM-100G-SR10 Connectors

Connector Type Purpose
Trib port IN Single MTP®/MPO Connects from the client equipment
Trib port OUT Connects to the client equipment

Note: The TOM-100G-SR10 does not support a Y-cable protection configuration.
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Technical Specifications

Table 2-117 lists the mechanical and electrical specifications for the TOM-100G-SR10.

Table 2-117 TOM-100G-SR10 Technical Specifications

Page 2-149

Type

Mechanical specifications

Parameter Specification
Height 3.23 inches / 82.00mm
Width 0.55 inches / 14.00mm
Depth 5.70 inches / 144.75mm
Weight 0.7Ib / 0.35kg (approximately)

Electrical specifications

Power consumption

Included as part of the TIM,;

see Table 2-1 on page 2-3

Optical Specifications

The optical specifications for tributary port IN are listed in Table 2-118.

Table 2-118 TOM-100G-SR10 Tributary Port IN Optical Specifications

Type Specification
Incoming fiber type Multi-mode
Receiver sensitivity (OMA) -5.4dBm
Receiver maximum power (per lane) | +2.4dBm
Receiver minimum power (per lane) | -9.5dBm

Receiver wavelength

840nm to 860nm

Data rate (per lane)

10.3125Gbps

Aggregate data rate

103.125Gbps

The optical specifications for tributary port OUT are listed in Table 2-119.

Table 2-119 TOM-100G-SR10 Tributary Port OUT Optical Specifications

Type

Specification

Incoming fiber type

Multi-mode

Transmitter output power (per lane)

-8.0dBm to +2.4dBm

Transmitter wavelength

840nm to 860nm

Data rate (per lane)

10.3125Gbps

Aggregate data rate

103.125Gbps

Infinera Corporation
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Interface Specifications

The tributary interface details are listed in Table 2-120.

Table 2-120 TOM-100G-SR10 Tributary Facilities

Type Parameter Specification
Tributary protocols 100GbE Fully transparent
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Tributary Optical Module 100G (TOM-100G-S10X)

Table 2-121 TOM-100G-S10X Product Features

Product Ordering
Name (PON) Features
TOM-100G-S10X 100G Tributary Optical Module

Reach:
* 100G CFP 10x10 MSA

Functional Description

The Tributary Optical Module 100G, referred to as TOM-100G-S10X, is a field-replaceable 100G CFP
module. It converts client optical signals to and from serial electrical signals. TOM-100G-S10Xs are
hot-pluggable into the sub-slot in the TIM (TIM-1-100GE) and are powered through the pluggable
interface.

The TOM-100G-S10X supports 100GbE client signals and the optical interface complies with 100G CFP
10x10 MSA.

TOM-100G-S10X port status LEDs are located on the TIM as shown in Figure 2-45 on page 2-138.

Connectors

The TOM-100G-S10X provides the optical interfaces to the client equipment through the ports as
described in Table 2-122.

Table 2-122 TOM-100G-S10X Connectors

Connector Type Purpose
Trib port IN LC Connects from the client equipment
Trib port OUT LC Connects to the client equipment
Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Technical Specifications

Table 2-123 lists the mechanical and electrical specifications for the TOM-100G-S10X.

Table 2-123 TOM-100G-S10X Technical Specifications

Type Parameter Specification
Mechanical specifications Height 3.23 inches / 82.00mm
Width 0.55 inches / 14.00mm
Depth 5.70 inches / 144.75mm
Weight 0.71b / 0.35kg (approximately)
Electrical specifications Power consumption Included as part of the TIM;
see Table 2-1 on page 2-3

Optical Specifications
The optical specifications for tributary port IN are listed in Table 2-124.

Table 2-124 TOM-100G-S10X Tributary Port IN Optical Specifications

Type Specification
Incoming fiber type Single mode
Receiver sensitivity (OMA) -6.3dBm

Receiver maximum power (per lane) | +3.0dBm

Receiver minimum power (per lane) | -9.5dBm

Receiver wavelength 1550nm
Data rate (per lane) 10.3125Gbps
Aggregate data rate 103.125Gbps
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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The optical specifications for tributary port OUT are listed in Table 2-125.
Table 2-125 TOM-100G-S10X Tributary Port OUT Optical Specifications
Type Specification
Incoming fiber type Single mode
Transmitter output power (total) +4.9dBm to +13.0dBm
Receiver lane center wavelengths L1: 1521nm to 1525nm
(L1, L2, L3, L4, L5, L6, L7, L8, L9, L2: 1529nm to 1533nm
and L10) :
L3: 15637nm to 1541nm
L4: 1545nm to 1549nm
L5: 1653nm to 1557nm
L6: 1561nm to 1565nm
L7: 1569nm to 1573nm
L8: 1577nm to 1581nm
L9: 15685nm to 1589nm
L10: 1593nm to 1597nm
Data rate (per lane) 10.3125Gbps
Aggregate data rate 103.125Gbps
Interface Specifications
The tributary interface details are listed in Table 2-126.
Table 2-126 TOM-100G-S10X Tributary Facilities
Type Parameter Specification
Tributary protocols 100GbE Fully transparent
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Tributary Optical Module (TOM)

Tributary Optical Module 100G (TOM-100G-LR4)

Table 2-127 TOM-100G-LR4 Product Features

Product Ordering
Name (PON)

Features

TOM-100G-LR4

100G Tributary Optical Module
Reach:
» 100GbE: IEEE 802.3ba 100GBase-LR4

Functional Description

The Tributary Optical Module 100G, referred to as TOM-100G-LR4, is a field-replaceable 100G CFP
module. It converts client optical signals to and from serial electrical signals. TOM-100G-LR4s are
hot-pluggable into the sub-slot in the TIM (TIM-1-100GE) and are powered through the pluggable interface.

The TOM-100G-LR4 supports 100GbE client signals and the optical interface complies with IEEE 802.3ba

100GBase-LR4.

TOM-100G-LR4 port status LEDs are located on the TIM as shown in Figure 2-45 on page 2-138.

Connectors
The TOM-100G-LR4 provides the optical interfaces to the client equipment through the ports as described
in Table 2-128.
Table 2-128 TOM-100G-LR4 Connectors
Connector Type Purpose
Trib port IN LC Connects from the client equipment
Trib port OUT LC Connects to the client equipment
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Technical Specifications
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Table 2-129 lists the mechanical and electrical specifications for the TOM-100G-LR4.

Table 2-129 TOM-100G-LR4 Technical Specifications

Type

Parameter

Specification

Mechanical specifications

Height 3.23 inches / 82.00mm

Width 0.55 inches / 14.00mm

Depth 5.70 inches / 144.75mm
Weight 0.7Ib / 0.35kg (approximately)

Electrical specifications

Power consumption

Included as part of the TIM,;
see Table 2-1 on page 2-3

Optical Specifications

The optical specifications for tributary port IN are listed in Table 2-130.

Table 2-130 TOM-100G-LR4 Tributary Port IN Optical Specifications

Type Specification
Incoming fiber type Single mode
Receiver sensitivity (OMA) -8.6dBm

Receiver maximum power (per lane) | +4.5dBm

Receiver minimum power (per lane) | -10.6dBm

Receiver wavelength

1310nm

Data rate (per lane)

25.78125Gbps

Aggregate data rate

103.125Gbps

Infinera Corporation
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The optical specifications for tributary port OUT are listed in Table 2-131.

Table 2-131 TOM-100G-LR4 Tributary Port OUT Optical Specifications

Type Specification
Qutgoing fiber type Single mode
Transmitter output power (total) +2.3dBm to +10.5dBm
Transmitter wavelength 1310nm

Transmitter lane center wavelengths | L1: 1294.53nm to 1296.59nm
(L1,12,13, and L4) L2: 1299.02nm to 1301.09nm
L3: 1303.54nm to 1305.63nm
L4: 1308.09nm to 1310.19nm
Data rate (per lane) 25.78125Gbps

Aggregate data rate 103.125Gbps

Interface Specifications

The tributary interface details are listed in Table 2-132.

Table 2-132 TOM-100G-LR4 Tributary Facilities

Type Parameter Specification
Tributary protocols 100GbE Fully transparent
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Tributary Optical Module 100G (TOM-100G-L10X)

Table 2-133 TOM-100G-L10X Product Features

Product Ordering
Name (PON) Features
TOM-100G-L10X 100G Tributary Optical Module

Reach:
* 100G CFP 10x10 MSA

Functional Description

The Tributary Optical Module 100G, referred to as TOM-100G-L10X, is a field-replaceable 100G CFP
module. It converts client optical signals to and from serial electrical signals. TOM-100G-L10Xs are
hot-pluggable into the sub-slot in the TIM (TIM-1-100GE) and are powered through the pluggable
interface.

The TOM-100G-L10X supports 100GbE client signals and the optical interface complies with 100G CFP
10x10 MSA.

TOM-100G-L10X port status LEDs are located on the TIM as shown in Figure 2-45 on page 2-138.

Connectors

The TOM-100G-L10X provides the optical interfaces to the client equipment through the ports as
described in Table 2-134.

Table 2-134 TOM-100G-L10X Connectors

Connector Type Purpose
Trib port IN LC Connects from the client equipment
Trib port OUT LC Connects to the client equipment
Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Technical Specifications

Table 2-135 lists the mechanical and electrical specifications for the TOM-100G-L10X.

Table 2-135 TOM-100G-L10X Technical Specifications

Type Parameter Specification
Mechanical specifications Height 3.23 inches / 82.00mm
Width 0.55 inches / 14.00mm
Depth 5.70 inches / 144.75mm
Weight 0.71b / 0.35kg (approximately)
Electrical specifications Power consumption Included as part of the TIM;
see Table 2-1 on page 2-3

Optical Specifications
The optical specifications for tributary port IN are listed in Table 2-136.

Table 2-136 TOM-100G-L10X Tributary Port IN Optical Specifications

Type Specification
Incoming fiber type Single mode
Receiver sensitivity (OMA) -6.9dBm
Receiver maximum power (per lane) | +3.0dBm
Receiver minimum power (per lane) | -10.8dBm
Receiver wavelength 1550nm
Data rate (per lane) 10.3125Gbps
Aggregate data rate 103.125Gbps
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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The optical specifications for tributary port OUT are listed in Table 2-137.
Table 2-137 TOM-100G-L10X Tributary Port OUT Optical Specifications
Type Specification
Incoming fiber type Single mode
Transmitter output power (total) +5.8dBm to +13.0dBm
Transmitter lane center wavelengths | L1: 1520nm to 1526nm
(L1, L2, L3, L4, L5, L6, L7, L8, L9, L2: 1528nm to 1534nm
and L10) :
L3: 15636nm to 1542nm
L4: 1544nm to 1550nm
L5: 15652nm to 1558nm
L6: 1560nm to 1566nm
L7: 1568nm to 1574nm
L8: 1576nm to 1582nm
L9: 1684nm to 1590nm
L10: 1592nm to 1598nm
Data rate (per lane) 10.3125Gbps
Aggregate data rate 103.125Gbps
Interface Specifications
The tributary interface details are listed in Table 2-138.
Table 2-138 TOM-100G-L10X Tributary Facilities
Type Parameter Specification
Tributary protocols 100GbE Fully transparent
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Tributary Optical Module 10G (TOM-10G-SFPP-SR1)

Table 2-139 TOM-10G-SFPP-SR1 Product Features

Product Ordering
Name (PON) Features

TOM-10G-SFPP-SR1 | 10G Tributary Optical Module

Reach:

» Telcordia GR-253-CORE OC-192 SR-1

* ITU-T G.693 VSR2000-2R1

» 10GbE LAN: IEEE 802.3ae 10GBase-LR
+ 10GbE WAN: IEEE 802.3ae 10GBase-LW

Functional Description

The Tributary Optical Module 10G, referred to as TOM-10G-SFPP-SR1, is a field-replaceable 10G Small
Form Factor Pluggable (SFP+) module. It converts client optical signals to and from serial electrical
signals. TOM-10G-SFPP-SR1s are hot-pluggable into any of the five sub-slots in the TIM (TIM-5-10GM)
and are powered through the pluggable interface.

TOM-10G-SFPP-SR1 supports OC-192, STM-64, 10G Clear Channel, 10.3G Clear Channel, 10GbE LAN,
10GbE WAN, and/or OTU2 client signals.

The optical interface complies with Telcordia GR-253-CORE OC-192 SR-1 for the OC-192 client signal,
ITU-T G.693 VSR2000-2R1 for the STM-64 client signal, IEEE 802.3ae 10GBase-LR for the 10GbE LAN
client signal, and IEEE 802.3ae 10GBase-LW for the 10GbE WAN client signal.

TOM-10G-SFPP-SR1 port status LEDs are located on the TIM as shown in Figure 2-47 on page 2-142.

Connectors

The TOM-10G-SFPP-SR1 provides the optical interfaces to the client equipment through the ports as
shown in Table 2-140.

Table 2-140 TOM-10G-SFPP-SR1 Connectors

Connector Type Purpose
Trib port IN LC Connects from the client equipment
Trib port OUT LC Connects to the client equipment
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Technical Specifications

Table 2-141 lists the mechanical and electrical specifications for the TOM-10G-SFPP-SR1.

Table 2-141 TOM-10G-SFPP-SR1 Technical Specifications

Page 2-161

Type Parameter Specification
Mechanical specifications Height 0.55 inches / 13.97mm
Width 0.34 inches / 8.64mm
Depth 2.22 inches / 56.39mm
Weight 0.1Ib / 0.04kg (approximately)

Electrical specifications

Power consumption

Included as part of the TIM,;

see Table 2-1 on page 2-3

Optical Specifications
The optical specifications for tributary port IN are listed in Table 2-142.

Table 2-142 TOM-10G-SFPP-SR1 Tributary Port IN Optical Specifications

Type Specification
Incoming fiber type Single mode
Receiver sensitivity -11.0dBm
Receiver overload -1.0dBm

1260nm to 1600nm
9.95Gbps to 11.1Gbps

Receiver wavelength

Data rate

The optical specifications for tributary port OUT are listed in Table 2-143.

Table 2-143 TOM-10G-SFPP-SR1 Tributary Port OUT Optical Specifications

Type Specification

Single mode

-6.0dBm to -1.0dBm
1290nm to 1330nm
9.95Gbps to 11.1Gbps

Outgoing fiber type

Transmitter output power

Transmitter wavelength

Data rate
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Interface Specifications

The tributary interface details are listed in Table 2-144.

Table 2-144 TOM-10G-SFPP-SR1 Tributary Facilities

Type Parameter Specification
Tributary protocols SONET 0OC-192 Fully transparent
SDH STM-64

10G Clear Channel
10.3G Clear Channel
10GbE LAN PHY
10GbE WAN PHY
OoTu2
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Tributary Optical Module 10G (TOM-10G-SFPP-IR2)

Table 2-145 TOM-10G-SFPP-IR2 Product Features

Product Ordering
Name (PON) Features

TOM-10G-SFPP-IR2 10G Tributary Optical Module

Reach:

» Telcordia GR-253-CORE OC-192 IR-2

* ITU-T G.959.1 P1S1-2D2b

» 10GbE LAN: IEEE 802.3ae 10GBase-ER
* 10GbE WAN: |IEEE 802.3ae 10GBase-EW

Functional Description

The Tributary Optical Module 10G, referred to as TOM-10G-SFPP-IR2, is a field-replaceable 10G Small
Form Factor Pluggable (SFP+) module. It converts client optical signals to and from serial electrical
signals. TOM-10G-SFPP-IR2s are hot-pluggable into any of the five sub-slots in the TIM (TIM-5-10GM)
and are powered through the pluggable interface.

TOM-10G-SFPP-IR2 supports OC-192, STM-64, 10G Clear Channel, 10.3G Clear Channel, 10GbE LAN,
10GbE WAN, and/or OTUZ2 client signals.

The optical interface complies with Telcordia GR-253-CORE OC-192 IR-2 for the OC-192 client signal,
ITU-T G.959 P1S1-2D2b for the STM-64 client signal, IEEE 802.3ae 10GBase-ER for the 10GbE LAN
client signal, and IEEE 802.3ae 10GBase-EW for the 10GbE WAN client signal.

TOM-10G-SFPP-IR2 port status LEDs are located on the TIM as shown in Figure 2-47 on page 2-142.

Connectors

The TOM-10G-SFPP-IR2 provides the optical interfaces to the client equipment through the ports as
shown in Table 2-146.

Table 2-146 TOM-10G-SFPP-IR2 Connectors

Connector Type Purpose
Trib port IN LC Connects from the client equipment
Trib port OUT LC Connects to the client equipment
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Technical Specifications

Tributary Optical Module (TOM)

Table 2-147 lists the mechanical and electrical specifications for the TOM-10G-SFPP-IR2.

Table 2-147 TOM-10G-SFPP-IR2 Technical Specifications

Type

Parameter

Specification

Mechanical specifications

Height 0.55 inches / 13.97mm

Width 0.34 inches / 8.64mm

Depth 2.22 inches / 56.39mm
Weight 0.1lb / 0.04kg (approximately)

Electrical specifications

Power consumption

Included as part of the TIM;
see Table 2-1 on page 2-3

Optical Specifications

The optical specifications for tributary port IN are listed in Table 2-148.

Table 2-148 TOM-10G-SFPP-IR2 Tributary Port IN Optical Specifications

Type Specification
Incoming fiber type Single mode
Receiver sensitivity -14.0dBm
Receiver overload -1.0dBm

Receiver wavelength

1260nm to 1580nm

Data rate

9.95Gbps to 11.1Gbps

The optical specifications for tributary port OUT are listed in Table 2-149.

Table 2-149 TOM-10G-SFPP-IR2 Tributary Port OUT Optical Specifications

Type

Specification

QOutgoing fiber type

Single mode

Transmitter output power

-1.0dBm to +2.0dBm

Transmitter wavelength

1530nm to 1565nm

Data rate

9.95Gbps to 11.1Gbps

DTN and DTN-X Hardware Description Guide Release 8.0
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Page 2-165
Interface Specifications
The tributary interface details are listed in Table 2-150.
Table 2-150 TOM-10G-SFPP-IR2 Tributary Facilities
Type Parameter Specification
Tributary protocols SONET OC-192 Fully transparent
SDH STM-64
10G Clear Channel
10.3G Clear Channel
10GbE LAN PHY
10GbE WAN PHY
OoTU2
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Tributary Optical Module 10G (TOM-10G-SFPP-LR2)

Table 2-151 TOM-10G-SFPP-LR2 Product Features

Product Ordering
Name (PON) Features

TOM-10G-SFPP-LR2 | 10G Tributary Optical Module

Reach:

» Telcordia GR-253-CORE OC-192 LR-2

* ITU-T G.959.1 P1L1-2D2

» 10GbE LAN: IEEE 802.3ae 10GBase-ER
* 10GbE WAN: IEEE 802.3ae 10GBase-EW

Functional Description

The Tributary Optical Module 10G, referred to as TOM-10G-SFPP-LR2, is a field-replaceable 10G Small
Form Factor Pluggable (SFP+) module. It converts client optical signals to and from serial electrical
signals. TOM-10G-SFPP-LR2s are hot-pluggable into any of the five sub-slots in the TIM (TIM-5-10GM)
and are powered through the pluggable interface.

TOM-10G-SFPP-LR2 supports OC-192, STM-64, 10G Clear Channel, 10.3G Clear Channel, 10GbE LAN,
10GbE WAN, and/or OTU2 client signals.

The optical interface complies with Telcordia GR-253-CORE OC-192 LR-2 for the OC-192 client signal,
ITU-T G.959 P1L1-2D2 for the STM-64 client signal, IEEE 802.3ae 10GBase-ER for the 10GbE LAN client
signal, and IEEE 802.3ae 10GBase-EW for the 10GbE WAN client signal.

TOM-10G-SFPP-LR2 port status LEDs are located on the TIM as shown in Figure 2-47 on page 2-142.

Connectors

The TOM-10G-SFPP-LR2 provides the optical interfaces to the client equipment through the ports as
shown in Table 2-152.

Table 2-152 TOM-10G-SFPP-LR2 Connectors

Connector Type Purpose
Trib port IN LC Connects from the client equipment
Trib port OUT LC Connects to the client equipment
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Technical Specifications

Table 2-153 lists the mechanical and electrical specifications for the TOM-10G-SFPP-LR2.

Table 2-153 TOM-10G-SFPP-LR2 Technical Specifications

Page 2-167

Type

Mechanical specifications

Parameter Specification
Height 0.55 inches / 13.97mm
Width 0.34 inches / 8.64mm
Depth 2.22 inches / 56.39mm
Weight 0.1Ib / 0.04kg (approximately)

Electrical specifications

Power consumption

Included as part of the TIM,;
see Table 2-1 on page 2-3

Optical Specifications

The optical specifications for tributary port IN are listed in Table 2-154.

Table 2-154 TOM-10G-SFPP-LR2 Tributary Port IN Optical Specifications

Type Specification
Incoming fiber type Single mode
Receiver sensitivity -24.0dBm
Receiver overload -7.0dBm

Receiver wavelength

1260nm to 1580nm

Data rate

9.95Gbps to 11.1Gbps

The optical specifications for tributary port OUT are listed in Table 2-155.

Table 2-155 TOM-10G-SFPP-LR2 Tributary Port OUT Optical Specifications

Type

Specification

Outgoing fiber type

Single mode

Transmitter output power

0.0dBm to +4.0dBm

Transmitter wavelength

1530nm to 1565nm

Data rate

9.95Gbps to 11.1Gbps

Infinera Corporation
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Interface Specifications

The tributary interface details are listed in Table 2-156.

Table 2-156 TOM-10G-SFPP-LR2 Tributary Facilities

Type Parameter Specification
Tributary protocols SONET 0OC-192 Fully transparent
SDH STM-64

10G Clear Channel
10.3G Clear Channel
10GbE LAN PHY
10GbE WAN PHY
OoTu2
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Blank Circuit Packs

Whenever a circuit pack is removed, the blank space must be occupied by the corresponding blank circuit
pack. Blank circuit packs serve three important functions:

m Prevents exposure to hazardous voltage and currents inside the chassis
m Contains any electromagnetic interference (EMI) that might affect other equipment
m Directs the flow of cooling air through the chassis

Table 2-157 lists the corresponding blank circuit packs.

Table 2-157 XTC Blank Circuit Packs

Product Ordering Name
(PON) Description
X-XCM-BLANK DTN-X Control Module (XCM) slot blank used on XTC-10 and/or XTC-4
X-TSM-BLANK-X10 Timing Synchronization Module (TSM) slot blank used on XTC-10
X-TSM-BLANK-X4 TSM slot blank used on XTC-4
X-OXM-BLANK-X10 OTN Switch Module (OXM) slot blank used on XTC-10
X-OXM-BLANK-X4 OXM slot blank used on XTC-4
X-UNIV-BLANK Universal (UNIV) card cage slot blank used on XTC-10 and/or XTC-4
X-TIMA-BLANK Tributary Interface Module (TIM) single-slot blank used on OTM-500
Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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CHAPTER 3

Infinera DTN

The Infinera DTN, referred to as the DTN, is a network element deployed in a Digital Optical Network. The
DTN provides digital bandwidth management and client access to the Dense Wavelength Division
Multiplexing (DWDM) transport bandwidth.

The DTN consists of one or more Digital Transport Chassis (DTC), MTC, Optical Transport Chassis
(OTC), and optionally one or more Dispersion Management Chassis (DMC) for dispersion compensation.
Refer to “Infinera Optical Line Amplifier” on page 4-1 for more details on the OTC and refer to “Infinera
Dispersion Management Chassis” on page 5-1 for more details on DMC.

This chapter provides a hardware description for the DTN including a functional description of the
hardware, block diagram of the internal signal flow (where applicable), and technical specifications. This
chapter includes the following sections:

m “DTC/MTC System Specifications” on page 3-4
“DTC Overview” on page 3-10

“DTC Thermal Loading” on page 3-15

“DTC Product Details” on page 3-17

“MTC Overview” on page 3-45

“MTC Thermal Loading” on page 3-50

“MTC Product Details” on page 3-52

“Management Control Module (MCM)” on page 3-80
“Band Multiplexing Module (BMM)” on page 3-86
“Channel Multiplexing Module (CMM)” on page 3-141
“Digital Line Module (DLM)” on page 3-150
“Switching Line Module (XLM)” on page 3-158
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“TAM Extender Module (TEM)” on page 3-165

“Gain Adapter Module (GAM)” on page 3-170

“Amplified Digital Line Module (ADLM)” on page 3-178

“Amplified Switching Line Module (AXLM)” on page 3-186
“Submarine Line Module (SLM)” on page 3-195

“Amplified Digital Line Module 80G (ADLM-80)” on page 3-202
“Amplified Switching Line Module 80G (AXLM-80)" on page 3-209
“Submarine Line Module 80G (SLM-80)" on page 3-216

“Tributary Adapter Module (TAM)” on page 3-223

“Tributary Adapter Module 100GE (TAM-1-100GE)” on page 3-225
“Tributary Adapter Module 100GR (TAM-1-100GR)” on page 3-230
“Tributary Adapter Module 40GE (TAM-1-40GE)” on page 3-235
“Tributary Adapter Module 40GR (TAM-1-40GR)” on page 3-240
“Tributary Adapter Module 40G (TAM-1-40G-VSR)” on page 3-245
“Tributary Adapter Module 10G (TAM-2-10G)” on page 3-250
“Tributary Adapter Module 10GR (TAM-2-10GR)” on page 3-255
“Tributary Adapter Module 10GT (TAM-2-10GT)” on page 3-260
“Tributary Adapter Module 10GM (TAM-2-10GM)” on page 3-264
“Tributary Adapter Module 2.5G (TAM-4-2.5G)” on page 3-269
“Tributary Adapter Module 2.5GM (TAM-8-2.5GM)” on page 3-274
“Tributary Adapter Module 1G (TAM-8-1G)” on page 3-280
“Tributary Optical Module (TOM)” on page 3-284

“Tributary Optical Module 100G (TOM-100G-SR10)” on page 3-289
“Tributary Optical Module 100G (TOM-100G-S10X)” on page 3-292
“Tributary Optical Module 100G (TOM-100G-LR4)” on page 3-295
“Tributary Optical Module 100G (TOM-100G-L10X)” on page 3-298
“Tributary Optical Module 40G (TOM-40G-SR4)” on page 3-301
“Tributary Optical Module 40G (TOM-40G-LR4)” on page 3-304
“Tributary Optical Module 40G (TOM-40G-VSR)” on page 3-307
“Tributary Optical Module 10G (TOM-10G-SR0)” on page 3-309
“Tributary Optical Module 10G (TOM-10G-SR1)” on page 3-312
“Tributary Optical Module 10G (TOM-10G-IR2)” on page 3-315
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“Tributary Optical Module 10G (TOM-10G-LR2)” on page 3-318
“Tributary Optical Module 10G (TOM-10G-Dn-LR2)” on page 3-321
“Tributary Optical Module 8G (TOM-8G-SM-LC-L)” on page 3-326
“Tributary Optical Module 2.5G (TOM-2.5G-SR1)” on page 3-329
“Tributary Optical Module 2.5G (TOM-2.5G-IR1)” on page 3-332
“Tributary Optical Module 2.5G (TOM-2.5G-IR2)” on page 3-335
“Tributary Optical Module 2.5G (TOM-2.5G-LR2)” on page 3-339
“Tributary Optical Module 2.5G (TOM-2.5GCn-LR2)” on page 3-343
“Tributary Optical Module 2.5G (TOM-2.5GMR-SR1)” on page 3-347
“Tributary Optical Module 2.5G (TOM-2.5GMR-IR1)” on page 3-351
“Tributary Optical Module 2.5G (TOM-MR-Dn-LR2)” on page 3-355
“Tributary Optical Module 2.5G (TOM-MR-Cn-LR2)” on page 3-359
“Tributary Optical Module 1G (TOM-1G-SX)” on page 3-363

“Tributary Optical Module 1G (TOM-1G-LX)” on page 3-366

“Tributary Optical Module 1G (TOM-1G-ZX)” on page 3-369

“Tributary Optical Module HD-SDI (TOM-1.485HD-RX)” on page 3-372
“Tributary Optical Module HD-SDI (TOM-1.485HD-TX)” on page 3-375
“Tributary Optical Module HD-SDI (TOM-1.4835HD-RX)” on page 3-378
“Tributary Optical Module HD-SDI (TOM-1.4835HD-TX)” on page 3-381
“Blank Circuit Packs” on page 3-384

For DTN installation procedures, refer to the Infinera DTN and DTN-X Site Preparation and Hardware
Installation Guide. For DTN turn-up and test procedures, refer to the Infinera DTN and DTN-X Turn-up and
Test Guide.

For a description of module Light Emitting Diode (LED) status indicators, refer to the Infinera GNM Fault
Management and Diagnostics Guide.
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DTC/MTC System Specifications

This section contains system specifications for the DTC and MTC and includes the following:
m “DTC/MTC Power Consumption and Configuration Rules” on page 3-4
m “DTC/MTC Compliancy” on page 3-8
m “DTC/MTC Technical Specifications” on page 3-9

DTC/MTC Power Consumption and Configuration Rules

Power consumption numbers for the DTC and MTC are presented as two values:

m Typical Power Draw—characterizes average power usage under normal operating system condi-
tions and can be used for estimating average power consumption over time (ongoing operational
cost for power consumption)

B  Maximum Power Draw—is worst-case power draw under severe equipment, environmental, and
network conditions

Table 3-1 provides typical and maximum power draw numbers for supported DTC/MTC system
components.

Table 3-1 DTC/MTC Power Consumption Numbers

Maximum Maximum
Typical Power Draw Power Draw
Power Draw at40°C at55°C
Configuration (Watts) (Watts) (Watts)

Base DTC (1 MCM, 2 PEM-70s, IOP, TAP, and 2 fan trays) 160 440 767
Base MTC (1 MCM, 2 PEM-70s, IOP, TAP, and 2 fan trays) 290 500 745
Base DTC (1 MCM, 2 PEM-35s, IOP, TAP, and 2 fan trays) 160 440 767
Base MTC (1 MCM, 2 PEM-35s, IOP, TAP, and 2 fan trays) 290 500 745
MCM (both MCMs in chassis) 22 26 28
BMM-4/BMM-8 (all types) 28 44 44

BMM1H 32 51 51

BMM2 65 85 85
BMM2P 45 65 85
BMM2E (expansion BMM2) 52 68 68
BMM2PE (expansion BMM2P) 45 65 85

BMM2H 57 74 74

BMM2HE (expansion BMM2H) 42 55 55

CMM 26 30 48

DLM (C1 and C2 types) 150 227 246
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Table 3-1 DTC/MTC Power Consumption Numbers
Maximum Maximum
Typical Power Draw Power Draw
Power Draw at40°C at 55°C
Configuration (Watts) (Watts) (Watts)

XLM and/or DLM (C3 type) 160 232 258
ADLM, AXLM, and/or SLM 160 232 258
ADLM-80, AXLM-80, and/or SLM-80 260 260 260
TEM 35 50 50
GAM-1 7 11 11
GAM-2 4 6 8
TAM-1-100GE/TAM-1-100GR with LR4 TOM type 112 121 124
TAM-1-100GE/TAM-1-100GR with L10X, SR10, or S10X 108 117 122
TOM types

TAM-1-40GE/TAM-1-40GR with SR4 TOM type 48 52 54
TAM-1-40GE/TAM-1-40GR with LR4 TOM type 50 54 58
TAM-1-40G with integrated TOM-40G-VSR TOM type 79 90 90
TAM-2-10G with SRO or SR1 TOM types 26 29 29
TAM-2-10G with IR2, LR2, or DWDM TOM types 28 31 31
TAM-2-10GR with SRO or SR1 TOM types 28 35 35
TAM-2-10GR with IR2, LR2 or DWDM TOM types 29 37 37
TAM-2-10GT with SRO or SR1 TOM types 28 40 40
TAM-2-10GT with IR2, LR2, or DWDM TOM types 28 42 42
TAM-2-10GM with any supported TOM type 39 41 42
TAM-4-2.5G with any supported TOM type 38 42 42
TAM-8-2.5GM with any supported TOM type 56 61 65
TAM-8-1G with any supported TOM type 38 41 41

Note: Unless specifically noted otherwise, all references to the PEM will refer to either the
PEM-70 and/or PEM-35 interchangeably.

Note: Unless specifically noted otherwise, all references to the MCM will refer to either the
MCM-B and/or MCM-C interchangeably.

Infinera Corporation
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Maximum Power Draw

The DTC/MTC requires two 70A or two 35A feeds and these feeds provide power to the system through
the PEMs (using either 70A or 35A PEM types). In some instances, it may be possible to configure the
system in such a way that the maximum amperage draw could exceed 70A or 35A for the DTC/MTC.

The user can configure the system software to calculate per-chassis worst-case power draw based on
shelf configuration, and escalate a standing condition for a DTC/MTC when this configuration is exceeded.
The power draw limit is compared against the total estimated power draw for all of the equipment
provisioned (and pre-provisioned) in the chassis.

The chassis raises an alarm if the sum of the power values for the provisioned/pre-provisioned equipment
in the chassis exceeds the user configured maximum power draw value. This raised alarm does not
indicate actual power draw, but indicates that the system is configured in such a way that should all
environmental, network and system conditions be worst-case—that this is the potential total maximum
power draw of the system under those conditions.

Inrush Current

Inrush current refers to the maximum, instantaneous current drawn by the DTC/MTC at initial system
power up (or by a module inserted into a DTC/MTC already powered up). The inrush current for the
DTC/MTC will not exceed the worst-case power consumption current for the particular shelf configuration
(or module) within the appropriate ambient selected (normal or short-term operation). For example:

m For environments under 40° C (normal operation), the inrush current will not exceed that for the
40° C worst-case power consumption

m For environments under 55° C (short-term operation), the inrush current will not exceed that for the
55° C worst-case power consumption

Input Voltage Operating Range and Thresholds

The DTC/MTC DC input voltage operating range and thresholds are shown in Figure 3-1 on page 3-7.
Each module (except for TAMs and GAMs) implements the voltage thresholds independently and may turn
on/off at different voltages within the specified range. The thresholds comply with the ATT-TP-76200
standard.

The thresholds shown in Figure 3-1 on page 3-7 do not apply to fan trays which operate over a wider
voltage range.
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Figure 3-1 Input Voltage Operating Range and Thresholds

All DC voltages measured at the PEM terminals (equipment power input)

-40V Stated Normal Operating Range (Pq,, ) -T2V

o

L2

Y

[

385 Operational ‘Turn off’ Range (P ) .
-37.5V  -39.5V -T2V -73V

|
!
5

= Pgp — Normal operating range. Installed modules remain operational across
this complete range (and must operate down to -39.5V per P ).

m P, — From operational state. Indicates the lowest/highest voltage where the
module must turn off: at < -37.5V or > -73V the module must turn off
(AT&T test condition assumes >10 seconds at low-end). infr_683
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DTC/MTC Compliancy

The DTC/MTC complies with many industry standard specifications as described in Table 3-2.

Table 3-2 DTC/MTC Hardware Compliancy

Category Approval Agency / Requirement

Safety Certifications IEC/EN/UL 60950: Safety of Information Technology Equipment
» CAN/CSA C22.2 No. 60950: Safety of Information Technology Equipment

AS/NZS 60950: Approval & Test specification - Safety of Information Technology
Equipment

UL Class Il: Fire Safety (air filters)
NEBS/ETSI Compliancy | « NEBS Level 1/3
* GR-63-CORE: Network Equipment Building Systems - Physical Protection

* GR-1089-CORE: Electromagnetic Compatibility and Electrical Safety - Generic
requirement for Network Telecommunications Equipment

ETS 300 386
+ ETS 300 019-2-1, 2, 3, and 4 A1 (earthquake test methods)
ETS 300 753
CISPR 22/EN55022 Class A, FCC-A, VCCI-A
CISPR 24/EN55024
IEC/EN 60825 Series: Safety of Laser Products
» |[EC/EN 60825-1: 2007
+ IEC/EN 60825-2: 2004+A1
+ FDA 21 CFR 1040: Performance Standard of Light Emitting Products
General Compliancy « ETSIETS 300 119-2
« ETSI ETS 300 1194
+ GR-78-CORE
+ GR-253-CORE
+ GR-1209-CORE
* GR-1221-CORE
ANSI T1.315
ANSI T1.304
« ATT-TP-76200

EMC Emissions
EMC Immunity
Laser Safety
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DTC/MTC Technical Specifications

Table 3-3 provides electrical and environmental specifications for the DTC/MTC, common components,
and all supported circuit packs.

Table 3-3 DTC/MTC Technical Specifications

Type

Parameter Specification

Electrical specifications

Power consumption » Typical (DTC with PEM-70): 1618W
(approximately)

 Typical (MTC with PEM-70): 1770W
(approximately)

* Maximum (DTC/MTC with PEM-70): 2800W

 Typical (DTC with PEM-35): 500W
(approximately)

» Typical (MTC with PEM-35): 600W
(approximately)

* Maximum (DTC/MTC with PEM-35): 1400W

Note: A typical DTC/MTC configuration with
PEM-35s assumes that 2 BMMs and 4 CMMs are
installed in the chassis

Refer to Table 3-1 on page 3-4 for module
level power consumption numbers

Input voltage range -40V DC to -72V DC
(Worldwide except for Australia/New Zealand)
IEC/EN/UL/CSA 60950

See Figure 3-1 on page 3-7 for detailed infor-
mation regarding the input voltage operating
range and thresholds

-40V DC to -60V DC

(Australia/New Zealand only)

ANZ60950-1
Environmental specifications | Operating temperature range | Normal operation (including system power up):
5°Cto40°C
Short term operation: -5° C to 55° C
Storage temperature range -40°Cto 70°C
High relative humidity 90% non-condensing

Infinera Corporation

DTN and DTN-X Hardware Description Guide  Release 8.0
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DTC Overview

Note: Full-height BMM/BMM2/BMM2Ps are the only BMM types supported on the DTC.

Note: Unless specifically noted otherwise, all references to the “line module” will refer to either the
DLM, XLM, ADLM, AXLM, and/or SLM interchangeably. All references to the “LM-80" will
refer to the ADLM-80, AXLM-80, and/or SLM-80 interchangeably.

The Digital Transport Chassis (DTC) is a 23-inch chassis option for the DTN. The DTC can be deployed as
a Main Chassis, or as an Expansion Chassis in a multi-chassis configuration.

Table 3-4 provides a list of the common components that make up a DTC (some components are field-
replaceable).

Table 3-5 on page 3-11 provides a list of the supported circuit packs on a DTC (circuit packs are field-
replaceable).

Chassis Type Identification

The DTC is available as an ANSI or ETSI chassis type and can be identified as follows:
B A product label located on the right side of the chassis identifies the chassis type as ANSI or ETSI

B The jumper termination value used for ITU Building Integrated Timing Supply (BITS) is set to 100
Ohms for ANSI or 120 Ohms for ETSI. This value is preset at the factory and not field-upgradeable

®  An internal serial EEPROM setting identifies the chassis type as ANSI or ETSI

Table 3-4 DTC Common Components

Name Description
Air Plenums See page 3-18
Rack Mounting Ears See page 3-19
Power Entry Module (PEM) See page 3-21
Input/Output (I/0) Panel See page 3-25
Timing and Alarm Panel (TAP) See page 3-29
Fan Tray See page 3-37
Air Filter See page 3-38
Card Cage See page 3-39
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Table 3-5 DTC Supported Circuit Packs

Name

Description

Management Control Module (MCM)

See page 3-80

Band Multiplexing Module (BMM)

See page 3-86

Channel Multiplexing Module (CMM)

See page 3-141

Digital Line Module (DLM)

See page 3-150

Switching Line Module (XLM)

See page 3-158

TAM Extender Module (TEM)

See page 3-165

Gain Adapter Module (GAM)

See page 3-170

Amplified Digital Line Module (ADLM)

See page 3-178

Amplified Switching Line Module (AXLM)

See page 3-186

Submarine Line Module (SLM)

See page 3-195

Amplified Digital Line Module (ADLM-80)

See page 3-202

Amplified Switching Line Module (AXLM-80)

See page 3-209

Submarine Line Module (SLM-80)

See page 3-216

Tributary Adapter Module 100GE (TAM-1-100GE)

See page 3-225

Tributary Adapter Module 100GR (TAM-1-100GR)

See page 3-230

Tributary Adapter Module 40GE (TAM-1-40GE)

See page 3-235

Tributary Adapter Module 40GR (TAM-1-40GR)

See page 3-240

Tributary Adapter Module 40G (TAM-1-40G-VSR)

See page 3-245

Tributary Adapter Module 10G (TAM-2-10G)

See page 3-250

Tributary Adapter Module 10GR (TAM-2-10GR)

See page 3-255

Tributary Adapter Module 10GT (TAM-2-10GT)

See page 3-260

Tributary Adapter Module 10GM (TAM-2-10GM)

See page 3-264

Tributary Adapter Module 2.5G (TAM-4-2.5G)

See page 3-269

Tributary Adapter Module 2.5GM (TAM-8-2.5G)

See page 3-274

Tributary Adapter Module 1G (TAM-8-1G)

See page 3-280

Tributary Optical Module 100G (TOM-100G-SR10)

See page 3-289

Tributary Optical Module 100G (TOM-100G-S10X)

See page 3-292

Tributary Optical Module 100G (TOM-100G-LR4)

See page 3-295

Tributary Optical Module 100G (TOM-100G-L10X)

See page 3-298

Tributary Optical Module 40G (TOM-40G-SR4)

See page 3-301

Tributary Optical Module 40G (TOM-40G-LR4)

See page 3-304

Tributary Optical Module 40G (TOM-40G-VSR)

See page 3-307

Tributary Optical Module 10G (TOM-10G-SR0)

See page 3-309

Infinera Proprietary and Confidential
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Table 3-5 DTC Supported Circuit Packs

DTC Overview

Name

Description

Tributary Optical Module 10G (TOM-10G-SR1)

See page 3-312

Tributary Optical Module 10G (TOM-10G-IR2)

See page 3-315

Tributary Optical Module 10G (TOM-10G-LR2)

See page 3-318

Tributary Optical Module 10G (TOM-10G-Dn-LR2)

See page 3-321

Tributary Optical Module 8G (TOM-8G-SM-LC-L)

See page 3-326

Tributary Optical Module 2.5G (TOM-2.5G-SR1)

See page 3-329

Tributary Optical Module 2.5G (TOM-2.5G-IR1)

See page 3-332

Tributary Optical Module 2.5G (TOM-2.5G-IR2)

See page 3-335

Tributary Optical Module 2.5G (TOM-2.5G-LR2)

See page 3-339

Tributary Optical Module 2.5G (TOM-2.5GCn-LR2)

See page 3-343

Tributary Optical Module 2.5G (TOM-2.5GMR-SR1)

See page 3-347

Tributary Optical Module 2.5G (TOM-2.5GMR-IR1)

See page 3-351

Tributary Optical Module 2.5G (TOM-MR-Dn-LR2)

See page 3-355

Tributary Optical Module 2.5G (TOM-MR-Cn-LR2)

See page 3-359

Tributary Optical Module 1G (TOM-1G-SX)

See page 3-359

Tributary Optical Module 1G (TOM-1G-LX)

See page 3-366

Tributary Optical Module 1G (TOM-1G-ZX)

See page 3-369

Tributary Optical Module HD-SDI (TOM-1.485HD-RX)

See page 3-372

Tributary Optical Module HD-SDI (TOM-1.485HD-TX)

See page 3-375

Tributary Optical Module HD-SDI (TOM-1.4835HD-RX)

See page 3-378

Tributary Optical Module HD-SDI (TOM-1.4835HD-TX)

See page 3-381

Blank Circuit Packs

See page 3-384

Release 8.0
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Front View

A front view of the DTC, with components and circuit packs, is shown in Figure 3-2.

Figure 3-2 DTC Front View
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Note: The DTC-A and the DTC-B chassis look very similar. The two chassis can be differentiated
by looking on the fiber tray: the DTC-B has a label to identify the chassis as a DTC-B,
whereas there is no label on the DTC-A. In addition, there is a product label on the right
side of the chassis that includes the Product Ordering Name (PON) of the chassis.

Infinera Corporation
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A single bay can accommodate two DTCs, and if needed, fiber management tray or DMC. Up to two DTNs,
each with a single DTC, can be accommodated in a bay as shown in Figure 3-3.

Figure 3-3 Two DTCs on a Rack
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Fits in an ETSI (600mm) or 23-inch rack
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DTC Thermal Loading
Table 3-6 provides typical heat release information for the DTC housed in a 23-inch frame.
Table 3-6 DTC Typical Heat Release
DTC Typical Heat Release Calculation for 23-inch (600mm) Frame
Power 1618
Consumption
(Watts)
Frame Depth 1.50
(feet)
Frame Width 217
(feet)
Equipment 2.92
Height (feet)
Wiring Aisle (feet)
Maintenance | 1.0 15 | 2.0 |25 | 3.0 | 35 | 4.0 | 45 5.0
Aisle (feet) Heat Release (Watts/ft2)
1.0 102.3 93.0 85.2 78.7 73.1 68.2 63.9 60.2 56.8
1.5 93.0 85.2 78.7 73.1 68.2 63.9 60.2 56.8 53.8
2.0 85.2 78.7 73.1 68.2 63.9 60.2 56.8 53.8 51.1
25 78.7 73.1 68.2 63.9 60.2 56.8 53.8 51.1 48.7
3.0 73.1 68.2 63.9 60.2 56.8 53.8 51.1 48.7 46.5
35 68.2 63.9 60.2 56.8 53.8 51.1 48.7 46.5 44.5
4.0 63.9 60.2 56.8 53.8 51.1 48.7 46.5 445 42.6
4.5 60.2 56.8 53.8 51.1 48.7 46.5 445 42.6 40.9
5.0 56.8 53.8 51.1 48.7 46.5 445 42.6 40.9 39.3

In lieu of increasing the typical aisle width, an additional vertical empty space (either above or below the EUT) may
be implemented as follows:

Equipment Type

Equipment Vertical Space
(feet)

Reference

Frame Depth = 24 inches

Forced-air Fans 2.432 Vertical empty space calculation based on Typical

Frame Depth =18 inches Aisle Widths for a Typical 20 x 20 feet Bay
(GR-63-CORE, Figure 2-3)

Forced-air Fans 2.4324 Vertical empty space calculation based on Typical

Aisle Widths for a Typical 20 x 20 feet Bay
(GR-63-CORE, Figure 2-6)

Infinera Corporation
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DTC Thermal Loading

Table 3-7 provides maximum heat release information for the DTC housed in a 23-inch frame.

Table 3-7 DTC Maximum Heat Release

DTC Maximum Heat Release Calculation for 23-inch (600mm) Frame

Power 2800
Consumption
(Watts)

Frame Depth 1.50
(feet)

Frame Width 217
(feet)

Equipment 2.9
Height (feet)

Wiring Aisle (feet)

Maintenance | 1.0 1.5 2.0 2.5 \ 3.0 \ 3.5 \ 4.0 \ 4.5 5.0

Aisle (feet) Heat Release (Wattslftz)
1.0 181.0 | 164.6 150.9 139.3 1293 | 1207 | 1131 [ 1065 | 1006
1.5 1646 | 150.9 139.3 129.3 120.7 | 1131 | 10655 | 1006 | 95.3
2.0 150.9 | 139.3 129.3 120.7 1131 | 1065 | 1006 | 953 90.5
2.5 139.3 | 129.3 120.7 113.1 1065 | 100.6 | 95.3 90.5 86.2
3.0 1293 | 120.7 113.1 106.5 1006 | 95.3 90.5 86.2 82.3
3.5 120.7 | 113.1 106.5 1006 | 95.3 90.5 86.2 82.3 78.7
4.0 113.1 106.5 1006 | 95.3 90.5 86.2 82.3 78.7 75.4
4.5 1065 | 1006 | 953 90.5 86.2 82.3 78.7 75.4 724
5.0 1006 | 95.3 90.5 86.2 82.3 78.7 75.4 724 69.6

In lieu of increasing the typical aisle width, an additional vertical empty space (either above or below the EUT) may
be implemented as follows:

Depth = 24 inches

Equipment Type Equipment Vertical Space Reference
(feet)
Forced-air Fans Frame 2.432 Vertical empty space calculation based on Typical
Depth =18 inches Aisle Widths for a Typical 20 x 20 feet Bay
(GR-63-CORE, Figure 2-3)
Forced-air Fans Frame 24324 Vertical empty space calculation based on Typical

Aisle Widths for a Typical 20 x 20 feet Bay
(GR-63-CORE, Figure 2-6)

DTN and DTN-X Hardware Description Guide

Release 8.0
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DTC Product Details

Table 3-8 lists the name and a brief description of each of the supported DTCs.

Table 3-8 DTC Product Details

Product Ordering
Name (PON) Description
DTC-ANSI-A? Digital Transport Chassis ANSI
DTC-ETSI-A? Digital Transport Chassis ETSI
DTC-ANSI-B Digital Transport Chassis Mesh Backplane ANSI
DTC-ETSI-B Digital Transport Chassis Mesh Backplane ETSI

a. DTC-Ais generally no longer available but is still supported.

Functional Description

The DTC supports the following functions:
B The DTC can be deployed as a Main Chassis or an Expansion Chassis within a DTN

O A DTN can support up to 40 interconnected chassis (28 DTC/MTCs and 12 OTCs) if the Main
Chassis includes an MCM-C as the node controller. The Main Chassis must be a DTC or an
MTC. The DTN can be configured with up to 8 BMMs, up to 96 line module/TEMs (with optional
control module redundancy on any chassis). Each OTC Expansion Chassis can house up to 2
Raman modules or 2 DSEs (with optional control module redundancy on any chassis). Addition-
ally, an OTC Expansion Chassis can house OAM/ORMs when these modules are connected to
BMM2Ps (installed in a DTC Main or DTC Expansion Chassis)

O A DTN can support up to 17 interconnected chassis (DTC/MTC/OTCs) if the Main Chassis
includes an MCM-B as the node controller. The Main Chassis must be a DTC or an MTC; the 16
Expansion Chassis can be any combination of DTC/MTC/OTCs. The DTN can be configured
with up to 8 BMMs, up to 32 line module/TEMs (with optional control module redundancy on any
chassis). Each OTC Expansion Chassis can house up to 2 Raman modules or 2 DSEs (with
optional control module redundancy on any chassis). Additionally, an OTC Expansion Chassis
can house OAM/ORMs when these modules are connected to BMM2Ps (installed in a DTC
Main or DTC Expansion Chassis)

B The DTC is used in Digital Terminal, Digital Add/Drop, and Digital Repeater configurations
B The DTC can be installed in an ETSI (600mm) or 23-inch rack
The DTC is composed of the following components (see Figure 3-2 on page 3-13 for an illustration):
a “Air Plenums” on page 3-18
O “Rack Mounting Ears” on page 3-19
Q “Power Entry Module (PEM)” on page 3-21

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Page 3-18 DTC Product Details

“Input/Output (I/0O) Panel” on page 3-25
“Timing and Alarm Panel (TAP)” on page 3-29
“Fan Tray” on page 3-37

“Air Filter” on page 3-38

0O 000D

“Card Cage” on page 3-39

Mechanical Specifications

Table 3-9 provides the mechanical specifications for the DTC.

Table 3-9 DTC Mechanical Specifications

Type Parameter Specification
Mechanical specifications Height 34.95 inches / 887.73mm (20 RU)

Width 19.50 inches / 495.30mm (Main Chassis
width)

Depth 15.44 inches / 392.18mm (Overall Chas-
sis depth)

Weight - with PEMs, air filter, 88.5Ib / 40.1kg

rack mounting ears, and door

Weight - fully loaded chassis 240.0lb / 108.8kg

The DTC contains four electrical grounding points. Two sets of two 1/4-20 press-nuts are located on the
chassis at the rear bottom and two 1/4-20 press-nuts are located on each side toward the bottom front of
the chassis.

Air Plenums

Optional air plenums can be installed on each side of the DTC to divert exhaust air away from the sides of
the chassis. The DTC Air Plenum Kit (PON D-PLENUM-ANSI) contains all necessary hardware to install
the air plenums on the DTC.

Note: Air plenums are supported on the DTC ANSI chassis type only. In addition, the chassis
must be installed on a 23-inch rack with the external rack mounting ears configured using
the 5-inch forward mount option. Contact your Infinera account team for additional informa-
tion.

DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Rack Mounting Ears

Each DTC includes integrated rack mounting ears used to flush mount the chassis on an ETSI (600mm) or
23-inch rack. Additionally, external rack mounting ears are pre-installed at the factory (per customer
specification) for mid-mounting the chassis on a 23-inch rack in the positions of 1-inch, 2-inch, 5-inch, or
6-inch forward from the rack rails.

When the rack mounting ears are in the 5-inch back and 6-inch back positions for a forward mount
configuration, the DTC uses slack management ears to route the fiber-optic cables. There are three slack
management ears on each side of the DTC (six total) which maximize valuable rack space and help to
eliminate the pinching of cables in addition to providing correct cable bend radius. This ensures the
system’s continual integrity and protection against signal loss or degradation.

Vertical Hole Spacing

m  For ANSI rack mounting ears, the spacing between each hole (in a repeating pattern) is: 1.5 inches
(38.1mm), 2.0 inches (50.8mm), and 1.5 inches (38.1mm)

m For ETSI rack mounting ears, the spacing between each hole is: 75.0mm

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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The DTC top and front dimensions of the chassis are provided in Figure 3-4.

Figure 3-4 DTC Dimensions
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Note: When the front door is installed and in the closed position, the distance between the front of
the chassis and the front door is approximately 2.8 inches (71.1mm).
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Power Entry Module (PEM)

Note: Unless specifically noted otherwise, all references to the PEM will refer to either the
PEM-70 and/or PEM-35 interchangeably.

Table 3-10 PEM Product Details

Product Ordering
Name (PON) Description
D-PEM-A Power Entry Module, 70A
D-PEM-35 Power Entry Module, 35A

The top position of the DTC accommodates two PEMs (PEM A and PEM B) for redundant power feeds.
Each PEM has either a 70A or 35A circuit breaker for over-current protection on the power feed as shown
in Figure 3-5 on page 3-22 (PEM-70) and Figure 3-6 on page 3-22 (PEM-35).

The 35A PEM type, referred to as PEM-35, is available for specific configurations that do not require 70A.
The PEM-35 contains a 35A circuit breaker and is distinguished by a white breaker handle while the 70A
PEM type, referred to as PEM-70, contains a 70A circuit breaker and is distinguished by a black breaker
handle. Other than the different load requirements and PEM outer case markings, the PEM-70 and
PEM-35 function identically.

CAUTION

A DTC/MTC configured with PEM-35s will only support a combination of MCMs, BMMs
and/or CMMs. Line modules, LM-80s, and/or TEMs must not be physically installed in slots
3 through 6 of the chassis. In addition, a combination of a PEM-70 and a PEM-35 is sup-
ported only during a temporary migration between PEM types; a DTC/MTC configured with

a PEM-70 and a PEM-35 is otherwise not recommended. Contact Infinera TAC for addi-
tional information.

Note: When a DTC/MTC is configured with both a PEM-70 and a PEM-35, an Equipment Type
Mismatch alarm for the PEMs will be reported by the management interfaces.

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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External Indicators

Power Input LED
Power Fault LED

Power
On-Off Switch
(Black Handle)

Power Input LED
Power Fault LED

Power
On-Off Switch
(White Handle)

DTN and DTN-X Hardware Description Guide

Figure 3-5 DTC PEM-70 Faceplate
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Power LEDs
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The PEMSs located on top of the chassis provide two status LEDs: Power Input and Power Fault. The LEDs
indicate whether the power levels are within specified limits. The significance of an illuminated LED is
described in Table 3-11.

Table 3-11 DTC PEM Visual Alarm Indicators

POWER INPUT | POWER FAULT
(Green) (Red) Description

ON OFF * Input lead is receiving power

» Power output from the PEM as per specifications
ON ON * Input lead is receiving power

» Power output from the PEM not to specifications
OFF ON * Input lead is not receiving power

* No power output from the PEM as per specifications
OFF OFF * Input lead is not receiving power

* No power output from the PEM as per specifications

Connectors

Each PEM is provided with two sets of dual 1/4-20 studs on 5/8” centers. One set is for connection to -48V
DC Power and the second set to its Return. The studs are capable of accommodating industry standard
two-hole compression lugs on 5/8” centers. A plastic safety cover is provided to prevent inadvertent
contact with the terminals once installed.

VAN

CAUTION

To prevent damage to the PEM, the compression lugs used must have 1/4 inch diameter
stud hole size, 5/8 inch hole spacing, and the lug width must not exceed 0.60 inch.

Infinera Corporation
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Technical Specifications
Table 3-12 provides the mechanical and electrical specifications for the DTC PEM.

Table 3-12 DTC PEM Technical Specifications

Type Parameter Specification
Mechanical specifications Height 3.70 inches / 93.98mm
Width 3.30 inches / 83.82mm
Depth 10.80 inches / 274.32mm
Weight 3.0lb / 1.3kg
Electrical specifications Power consumption Included as part of base DTC system; see
Table 3-1 on page 3-4

Power Distribution Architecture

PEM A and PEM B distribute the power supply to the power connectors on top of the backplane. The
backplane feeds the power supply from each PEM to the circuit packs as shown in Figure 3-7.

Figure 3-7 DTC Power Distribution Diagram
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1/0 Panel
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— 48V DC Ii Ii I|

Return BMM/BMM2 CMM/Line Module/LM-80/TEM MCM
(Slots 1 & 2) (Slots 3 to 6) (Slots 7A & 7B)
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The DTC hardware modules combine the power feed by diode-ORing. The -48V DC inputs are individually
fused on the circuit packs, I/O panel, TAP, and fan trays to protect it from overcurrent conditions. The fuse
is not field-replaceable. The status of each fuse is monitored before the ORing diodes. A diode and a
transient voltage suppression (TVS) diode are provided to protect against reverse polarity and transient
overvoltage conditions.

DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Input/Output (1/O) Panel

Note: In a multi-chassis configuration the DCN and AUX ports on the Main Chassis are active.
The DCN and AUX ports on the Expansion Chassis are disabled.

The 1/O panel is part of the DTC. The I/O panel houses the management and operations interfaces as
described below. The front view of the 1/O panel is shown in Figure 3-8.

Two 10/100Mbps auto-negotiating Data Communication Network (DCN) RJ-45 Ethernet interfaces,
labeled as DCN. This interface provides ports for Ethernet network connectivity

Two 10/100Mbps auto-negotiating Administrative Inter-LAN RJ-45 Ethernet interfaces, labeled as
AUX. This interface provides ports for Datawire services

Four 10/100Mbps auto-negotiating inter-chassis interconnect RJ-45 Ethernet interfaces, labeled as
Nodal Control and Timing (NCT). This interface provides ports for a multi-chassis configuration

Craft RS-232 Modem port labeled as Craft DTE

Bay level alarm LEDs (Critical, Major, and Minor)

Chassis level alarm LEDs (Power, Critical, Major, and Minor)
One Lamp Test button

One Alarm Cutoff (ACO) button

One ACO LED

External Indicators

Figure 3-8 DTC I/O Panel Front View
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Bay Level Alarm LEDs

The bay level indicators reflect the alarm status of all chassis in a bay as described in Table 3-13.

Table 3-13 DTC Visual Alarm Indicators - Bay Level

LED Color Description
CRITICAL Red Indicates the presence (lit) or absence (dimmed) of at least one Critical alarm in any
of the chassis in the bay
MAJOR Red Indicates the presence (lit) or absence (dimmed) of at least one Major alarm in any
of the chassis in the bay
MINOR Yellow Indicates the presence (lit) or absence (dimmed) of at least one Minor alarm in any
of the chassis in the bay

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding bay level and chassis level LED functions.

Chassis Level Alarm LEDs

The I/O panel provides chassis level alarms, POWER, CRITICAL, MAJOR, and MINOR LEDs. These
indicate the severities of the current outstanding alarms within that chassis. The POWER LED indicates
the power-on status. Each chassis has an Alarm Cutoff (ACO) button on the alarm panel which controls the
reporting of audible alarms. The significance of an illuminated LED is described in Table 3-14.

Table 3-14 DTC Visual Alarm Indicators - Chassis Level

LED Color Description

POWER Green Indicates the presence (lit) or absence (dimmed) of power supply within the speci-
fied operating range to the chassis

CRITICAL Red Indicates the presence (lit) or absence (dimmed) of at least one Critical alarm in the
chassis

MAJOR Red Indicates the presence (lit) or absence (dimmed) of at least one Major alarm in the
chassis

MINOR Yellow Indicates the presence (lit) or absence (dimmed) of at least one Minor alarm in the
chassis

ACO Yellow Indicates the presence (lit) or absence (dimmed) of the Alarm Cutoff function
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Lamp Test

The I/O panel contains a lamp test button for testing the LEDs. When the lamp test button is pressed, all
LEDs on the I/O panel and the circuit packs on the chassis are lit (power LEDs illuminate Green and fault
LEDs illuminate Red) and bi-color LEDs will toggle between two colors (Green and Yellow) until the lamp
test button is released. Once the lamp test button is released, all LEDs will return to the previous condition.

Alarm Cutoff (ACO) Indicators

The 1/O panel contains one ACO button and an ACO LED. The ACO feature allows muting of the external
audible alarms. When the ACO button is pressed, all current critical, major, and minor audio alarms are
muted and the ACO LED is lit. Table 3-15 provides a description of the alarm state and the ACO LED
state.

Table 3-15 DTC Audio Alarm Indicators - Chassis Level

Condition ACO LED State Audio Alarm
There are no external alarms on the chassis OFF Not present
An external alarm is raised on the chassis OFF Present
ACO button is pressed ON Muted
An external alarm is cleared OFF Not present

I/0 Connectors

The I/O panel has a total of eight RJ-45 ports and one RS-232 port as described in Table 3-16.

Table 3-16 DTC I/O Panel Connectors

Connector Type Purpose

DCN A, DCN B 10/100Base-Tx Auto- Two connectors with redundancy for remote management
MDIX RJ-45 Ethernet | through DCN

AUX A, AUX B 10/100Base-Tx Auto- Two connectors for datawire service to carry customer
MDIX RJ-45 Ethernet | management traffic

CRAFT DTE 9600 baud RS-232 Allows remote management through a modem
DTE DB-9 Male

NODAL CONTROL AND | 10/100Base-Tx Auto- Four connectors for Inter-chassis communication for

TIMING (NCT) MDIX RJ-45 Ethernet | uplink and downlink with A and B connectors for redun-

dancy

Note: NCT ports are used for multi-chassis interconnection.
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Note: In a multi-chassis configuration the DCN and AUX ports on the Main chassis are active. The
DCN and AUX ports on the Expansion Chassis are disabled.

DCN and AUX Port LEDs

The I/O panel provides DCN and AUX port visual indicators: a DATA and a LINK LED. The significance of
an illuminated LED is described in Table 3-17.

Table 3-17 DTC Visual Alarm Indicators on the DCN and AUX Ports

DATA LINK
(Green) (Green) Description
ON ON * Link established
» The port is active
OFF OFF * Link not established
OFF ON * Link established
* The port is not active

NCT Port LEDs

The I/O panel provides NCT port visual indicators: a Control (CTRL) and a Timing (TMNG) LED. The
significance of an illuminated LED is described in Table 3-18.

Table 3-18 DTC Visual Alarm Indicators on the NCT Ports

LED Color Description

CTRL Tri-color * ON (Green)—Link is established, rapid spanning tree protocol
(RSTP) is in the Forwarding state

* ON (Red)—Fault on the NCT port

* ON (Yellow)—Link is established, Standby mode

* OFF—Link is not established

TMNG Tri-color * ON (Green)—Link is established, RSTP is in the Forwarding state
* ON (Red)—Fault on the NCT port

* ON (Yellow)—Link is established, Standby mode

* OFF—Link is not established
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Timing and Alarm Panel (TAP)

The TAP provides interfaces for external timing synchronization and environmental alarm contacts. The
TAP does not contain any active component. External timing synchronization is not supported. However,
the TAP houses Telcordia and ITU Building Integrated Timing Supply (BITS) input and output timing
interfaces. The BITS interfaces are labeled using the “A/B” convention for indicating paired interfaces. The
configuration of the timing synchronization mode (T1 versus E1) determines which of the physical ports is
referenced.

The TAP also houses alarm input and output contact sets. The TAP has 20 alarm input contact sets. Each
input alarm contact set has two contacts. Sixteen alarm input contact sets are user customizable, while the
rest are reserved for Bay LED and ACO inputs from an external chassis. Refer to “DTC Alarm Input
Contact Pin Assignments” on page 3-31 for the list of the alarm contacts.

The TAP has 20 alarm output contact sets. Each output alarm contact set consists of Normally-closed,
Normally-open and common contacts. Ten output contacts are user customizable, while the rest are
reserved for office alarms and bay alarms. Refer to “DTC Alarm Output Contact Pin Assignments” on
page 3-33 for the list of the alarm contacts.

Chassis Level Audio Indicators

The TAP provides output alarm contacts for CRITICAL, MAJOR, and MINOR audible alarms. Audible alert
is triggered when an alarm is raised on the chassis.

External Connectors

The input and output dry alarm contacts of 0.045sq. inch pins are accessible from the front of the TAP to
facilitate easy interconnection. These contacts are used for integration with existing environmental alarm
systems. The alarm pin positions are shown in Figure 3-9.

Figure 3-9 DTC TAP Front View
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DTC Product Details

The input and output connector details are provided in Table 3-19.

Table 3-19 DTC TAP External Connectors

Connector Type Purpose
ALARM INPUTS 0.045sq. inch wire wrap Environmental alarm inputs and office alarm input
pins contacts
ALARM OUTPUTS 0.045sq. inch wire wrap Environmental alarm output and office alarm output
pins contacts

Technical Specifications

The environmental alarm contacts have the electrical ratings specified in Table 3-20.

Table 3-20 DTC Alarm Relay Contact Specifications

Parameter

Value

Maximum voltage

250V AC, 220V DC

Maximum current

2A

Rated load 0.5A @ 125V AC, 2A @ 30V DC
Wire size 24 AWG minimum
Maximum surge voltage between contact and coil 2,500V
DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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Table 3-21 lists the assignment of alarm input contact pins for the DTC. Four alarm contacts are pre-
defined in the system and the remaining sixteen contacts can be customized by the users to monitor

environmental alarms.

Table 3-21 DTC Alarm Input Contact Pin Assignments

Pin

Row Column Description Function
1 A Alarm Input Contact 1 User defined
1 B Alarm Input Contact 1 User defined
1 C Alarm Input Contact 5 User defined
1 D Alarm Input Contact 5 User defined
1 E Alarm Input Contact 9 User defined
1 F Alarm Input Contact 9 User defined
1 G Alarm Input Contact 13 User defined
1 H Alarm Input Contact 13 User defined
1 | Reserved for Critical Bay alarm Predefined

1 J Reserved for Critical Bay alarm Predefined

2 A Alarm Input Contact 2 User defined
2 B Alarm Input Contact 2 User defined
2 C Alarm Input Contact 6 User defined
2 D Alarm Input Contact 6 User defined
2 E Alarm Input Contact 10 User defined
2 F Alarm Input Contact 10 User defined
2 G Alarm Input Contact 14 User defined
2 H Alarm Input Contact 14 User defined
2 | Reserved for Major Bay alarm Predefined

2 J Reserved for Major Bay alarm Predefined

3 A Alarm Input Contact 3 User defined
3 B Alarm Input Contact 3 User defined
3 C Alarm Input Contact 7 User defined
3 D Alarm Input Contact 7 User defined
3 E Alarm Input Contact 11 User defined
3 F Alarm Input Contact 11 User defined
3 G Alarm Input Contact 15 User defined
3 H Alarm Input Contact 15 User defined
3 | Reserved for Minor Bay alarm Predefined

Infinera Corporation
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Table 3-21 DTC Alarm Input Contact Pin Assignments

DTC Product Details

Pin

Row Colurmn Description Function
3 J Reserved for Minor Bay alarm Predefined

4 A Alarm Input Contact 4 User defined
4 B Alarm Input Contact 4 User defined
4 C Alarm Input Contact 8 User defined
4 D Alarm Input Contact 8 User defined
4 E Alarm Input Contact 12 User defined
4 F Alarm Input Contact 12 User defined
4 G Alarm Input Contact 16 User defined
4 H Alarm Input Contact 16 User defined
4 | Reserved for Alarm Cutoff (ACO)? Predefined
4 J Reserved for Alarm Cutoff (ACO)?@ Predefined

a. ACO can be enabled using the input contact pins in addition to the ACO push button and the Infinera GNM user interface.
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Table 3-22 lists the assignment of alarm output contact pins for the DTC. Ten alarm contacts are pre-
defined in the system and the remaining ten contacts can be customized by the users to monitor the
environmental alarms.

Table 3-22 DTC Alarm Output Contact Pin Assignments

Pin

Row Column Description Function

1 K Alarm Output Contact 1, User defined
RETURN

1 L Alarm Output Contact 1, User defined
NORMALLY OPEN

1 M Alarm Output Contact 1, User defined
NORMALLY CLOSED

1 N Alarm Output Contact 5, User defined
RETURN

1 (6] Alarm Output Contact 5, User defined
NORMALLY OPEN

1 P Alarm Output Contact 5, User defined
NORMALLY CLOSED

1 Q Alarm Output Contact 9, User defined
RETURN

1 R Alarm Output Contact 9, User defined
NORMALLY OPEN

1 S Alarm Output Contact 9, User defined
NORMALLY CLOSED

1 T Minor Audio Alarm, Predefined
RETURN

1 U Minor Audio Alarm, Predefined
NORMALLY OPEN

1 V Minor Audio Alarm, Predefined
NORMALLY CLOSED

1 W Power Fault Alarm, Predefined
RETURN

1 X Power Fault Alarm, Predefined
NORMALLY OPEN?
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Table 3-22 DTC Alarm Output Contact Pin Assignments
Pin

Row Column Description Function

1 Y Power Fault Alarm, Predefined
NORMALLY CLOSED?

2 K Alarm Output Contact 2, User defined
RETURN

2 L Alarm Output Contact 2, User defined
NORMALLY OPEN

2 M Alarm Output Contact 2, User defined
NORMALLY CLOSED

2 N Alarm Output Contact 6, User defined
RETURN

2 (@] Alarm Output Contact 6, User defined
NORMALLY OPEN

2 P Alarm Output Contact 6, User defined
NORMALLY CLOSED

2 Q Alarm Output Contact 10, User defined
RETURN

2 R Alarm Output Contact 10, User defined
NORMALLY OPEN

2 S Alarm Output Contact 10, User defined
NORMALLY CLOSED

2 T Critical Visual Alarm, Predefined
RETURN

2 U Critical Visual Alarm, Predefined
NORMALLY OPEN

2 V Critical Visual Alarm, Predefined
NORMALLY CLOSED

2 W Critical Bay Alarm, Predefined
RETURN

2 X Critical Bay Alarm, Predefined
NORMALLY OPEN

2 Y Critical Bay Alarm, Predefined
NORMALLY CLOSED

3 K Alarm Output Contact 3, User defined
RETURN
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Table 3-22 DTC Alarm Output Contact Pin Assignments
Pin

Row Column Description Function

3 L Alarm Output Contact 3, User defined
NORMALLY OPEN

3 M Alarm Output Contact 3, User defined
NORMALLY CLOSED

3 N Alarm Output Contact 7, User defined
RETURN

3 (e} Alarm Output Contact 7, User defined
NORMALLY OPEN

3 P Alarm Output Contact 7, User defined
NORMALLY CLOSED

3 Q Critical Audio Alarm, Predefined
RETURN

3 R Critical Audio Alarm, Predefined
NORMALLY OPEN

3 S Critical Audio Alarm, Predefined
NORMALLY CLOSED

3 T Maijor Visual Alarm, Predefined
RETURN

3 ] Maijor Visual Alarm, Predefined
NORMALLY OPEN

3 \Y Maijor Visual Alarm, Predefined
NORMALLY CLOSED

3 w Major Bay Alarm, Predefined
RETURN

3 X Major Bay Alarm, Predefined
NORMALLY OPEN

3 Y Major Bay Alarm, Predefined
NORMALLY CLOSED

4 K Alarm Output Contact 4, User defined
RETURN

4 L Alarm Output Contact 4, User defined
NORMALLY OPEN

4 M Alarm Output Contact 4, User defined
NORMALLY CLOSED
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Table 3-22 DTC Alarm Output Contact Pin Assignments
Pin

Row Column Description Function

4 N Alarm Output Contact 8, User defined
RETURN

4 (@] Alarm Output Contact 8, User defined
NORMALLY OPEN

4 P Alarm Output Contact 8, User defined
NORMALLY CLOSED

4 Q Major Audio Alarm, Predefined
RETURN

4 R Major Audio Alarm, Predefined
NORMALLY OPEN

4 S Major Audio Alarm, Predefined
NORMALLY CLOSED

4 T Minor Visual Alarm, Predefined
RETURN

4 U Minor Visual Alarm, Predefined
NORMALLY OPEN

4 \Y Minor Visual Alarm, Predefined
NORMALLY CLOSED

4 W Minor Bay Alarm, Predefined
RETURN

4 X Minor Bay Alarm, Predefined
NORMALLY OPEN

4 Y Minor Bay Alarm, Predefined
NORMALLY CLOSED

a. When there is no power fault condition, the Normally Open contact is closed and the Normally Closed contact is open.
When both PEM A and PEM B have power fault condition, the Normally Open contact is open and Normally Closed con-
tact is closed. The power fault is defined as when the power input into PEM A or PEM B is out of working range.
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Fan Tray

The DTC contains two removable fan trays. Each fan tray consists of three individually controlled fans. The
top fan tray is referred to as Fan Tray A, and the bottom tray is referred to as Fan Tray B. The thermal
system employs a push-pull approach to move air through the system. The airflow enters from the bottom
front and sides, and exits from the top rear and sides.

Both fan trays are required for normal operation and are not redundant. However, individual fans within a
fan tray, are N+1 redundant with power hot-swap controllers. If one of the six fans is failed, the DTC
system can operate indefinitely in an environment up to 50°C. An alarm will be generated that indicates
one of the fans has failed. Although the system can run reliably with one fan failed, the user should change
the fan tray at the earliest convenience to ensure against a second fan failure.

The faulted fan tray should be kept installed inside the DTC until a replacement fan tray is available. If a
fan tray is completely removed from the DTC, the chassis should be able to run without failure in an
ambient up to 45°C as long as the air filter is clean.

The fan trays should never be partially removed from the system unless performing air filter maintenance
(when performing air filter maintenance, the fan trays should not be removed from the system for more
than one minute).

A POWER LED and a FAULT LED are provided on each fan tray. The significance of an illuminated LED is
described in Table 3-23.

Table 3-23 DTC Fan Tray Visual Alarm Indicators

LED Color Description
POWER Green Indicates the presence (lit) or absence (dimmed) of power supply to the fan tray
FAULT Red Indicates the presence (lit) or absence (dimmed) of a fault condition with the fan

tray. Flashing Red indicates that the fan is not under control of the active MCM
(for example, the active MCM has been reset or physically removed from the
system)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding fan tray LED functions.
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Technical Specifications

DTC Product Details

Table 3-24 provides the mechanical and electrical specifications for the DTC fan tray.

Table 3-24 DTC Fan Tray Technical Specifications

Type

Mechanical specifications

Parameter Specification
Height 2.15 inches / 54.61mm
Width 19.30 inches / 490.22mm
Depth 10.53 inches / 267.46mm
Weight 11.0lb / 4.9kg

Electrical specifications

Power consumption

Included as part of base DTC system; see

Table 3-1 on page 3-4

Air Filter

A replaceable air filter is necessary to filter out dust particles at the air intake of the DTC. Air is filtered at
80% dust arrestance. To ensure adequate cooling of the DTC the air filter must be inspected at regular
intervals and possibly replaced. Infinera recommends inspecting the air filter once every six months.

Mechanical Specifications

Table 3-25 provides the mechanical specifications for the DTC air filter.

Table 3-25 DTC Air Filter Mechanical Specifications

Type

Mechanical specifications

Parameter Specification
Height 0.72 inches / 18.29mm
Width 19.35 inches / 491.49mm
Depth 9.70 inches / 246.38mm
Weight Less than 0.5lb / 0.2kg

Dust arrestance

80%
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Card Cage

Note: Unless specifically noted otherwise, all references to the “line module” will refer to either the
DLM, XLM, ADLM, AXLM, and/or SLM interchangeably. All references to the “LM-80" will
refer to the ADLM-80, AXLM-80, and/or SLM-80 interchangeably.

The DTC contains a single card cage consisting of seven chassis slots which house the circuit packs that
provide the optical and digital transport functions of the system as shown in Figure 3-10.

Slots 1 and 2 are full-height slots reserved for BMM/BMM2/BMM2Ps, slots 3 through 6 are full-height slots
reserved for CMMs, line modules, LM-80s, and/or TEMSs, and slot 7 is divided into two half-height slots (7A
and 7B) reserved for MCMs. Table 3-26 on page 3-40 outlines the DTC card slot assignments.

The DTC-B features a “Mesh” backplane switching mode when used in conjunction with XLM/AXLM/SLM/
AXLM-80/SLM-80s (the DTC-A and/or DLM/ADLM/ADLM-80s do not support Mesh switching mode).
Mesh switching mode supports incremental line module-slot to line module-slot connectivity. For additional
information regarding Mesh switching mode, refer to the Infinera DTN and DTN-X System Description
Guide.

Figure 3-10 DTC Card Cage
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Table 3-26 DTC Card Slot Assignments

Slot Number Module Type
1
2 BMM/BMM2/BMM2P
3
4 .
5 CMM/Line Module/LM-80/TEM
6
7A
7B MCM

DTC-A and DTC-B Data Plane

Note: The DTC-A type chassis supports Ring switching mode only. The DTC-B type chassis is set
to Ring switching mode by default and can be set to Mesh switching mode only when all
line modules are removed and deleted from the chassis or during initial commissioning of
the chassis and before any line module is added (pre-provisioned/provisioned) to the chas-
sis with no modules installed in slots 3, 4, 5, and 6.

Note: DLM/ADLM/ADLM-80s are not supported in a chassis that is set to Mesh switching mode. If
a DLM/ADLM/ADLM-80 is installed in a chassis configured for Mesh switching mode, the

system will generate an equipment mismatch (EQPTMSMT) alarm and will not initialize the
DLM/ADLM/ADLM-80.

Note: XLM/AXLM/SLM/AXLM-80/SLM-80s are supported on the DTC-A but without meshing
switching mode capability.

Note: In multi-chassis nodes, each chassis can be configured independently for Ring or Mesh
switching mode.

The DTC-B is an enhanced DTC that supports incremental line module-slot to line module-slot connectivity
(Mesh switching mode). The DTC-B is fully backward compatible with the DTC-A and uses all of the
existing MCMs, BMM/BMM2/BMM2Ps, line modules, LM-80s, TEMs, TAMs, GAMs, and/or TOMs currently
deployed in the DTC-A. In each DTC, slots 3 through 6 comprise the data plane.
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Table 3-27 (DTC-A) and Table 3-28 (DTC-B) list the maximum supported switching capacity across the
data plane (per slot pair), based on installed line module/TEMs.

For additional information on data plane functionality, refer to the Infinera DTN and DTN-X System
Description Guide.

Table 3-27 DTC-A Switching Capacity between Line Module/LM-80/TEM Slots

Switching Capacity (Ring Mode)
Slot Pair? using Line Module/LM-80/TEMs
3and 4 100Gbps
3and 5 60Gbps
3 and 6 No direct connectivity
4 and 5 No direct connectivity
4 and 6 60Gbps
5and 6 100Gbps

a. The XLM/AXLM/SLM/AXLM-80/SLM-80 is supported on
the DTC-A but without Mesh switching mode capability.

Table 3-28 DTC-B Switching Capacity between Line Module/LM-80/TEM Slots

Switching Capacity (Mesh Mode)
Switching Capacity (Ring Mode) | using XLM/AXLM/SLM/AXLM-80/
Slot Pair using Line Module/LM-80/TEMs SLM-80s Only

3and 4 100Gbps 100Gbps
3and5 60Gbps 100Gbps
3and 6 No direct connectivity 100Gbps
4 and 5 No direct connectivity 100Gbps
4 and 6 60Gbps 100Gbps
5and 6 100Gbps 100Gbps

Follow these guidelines for configuring Mesh switching mode on a DTC-B:

m DLM/ADLM/ADLM-80s are not supported in a DTC-B that is set to Mesh switching mode. If a DLM/
ADLM/ADLM-80 is installed in a chassis configured for Mesh switching mode, the system will gener-
ate an equipment mismatch (EQPTMSMT) alarm and will not initialize the DLM/ADLM/ADLM-80

m The full 100Gbps switching capacity between all four slots and the virtual fabric is only available
when the DTC-B is configured for Mesh switching mode and provisioned with XLM/AXLM/SLM/
AXLM-80/SLM-80s in each slot. See Figure 3-12 on page 3-43

m Ifa TEMis used in a slot pair on a DTC-B configured for Mesh switching mode, the switching capac-
ity for that particular slot pair is reduced to 60Gbps

O Only one TEM can be used in slots 3 and 5, and slots 4 and 6 (the other slot must contain an
XLM/AXLM/SLM/AXLM-80/SLM-80 to provide access to the virtual fabric). See Figure 3-13 on
page 3-44
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Figure 3-11 shows the bandwidth capabilities of a DTC configured for Ring switching mode and provi-
sioned with line modules, LM-80s, and/or TEMs.

Figure 3-11 DTC Ring Switching Mode Bandwidth Capacity
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Note: The LM-80 only supports up to 80Gbps across the line side.

Note: The bandwidth capabilities for a DTC configured for Ring switching mode are the same
regardless of whether the chassis is provisioned with line modules, LM-80s, and/or TEMs.
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Figure 3-12 shows the bandwidth capabilities of a DTC-B configured for Mesh switching mode and provi-
sioned with XLM/AXLM/SLM/AXLM-80/SLM-80s.

Figure 3-12 DTC-B Mesh Switching Mode Bandwidth Capacity (without TEMs)

Client

100Gbps
(see note below)

100Gbps
(see note below)

Client

100Gbps
(see note below)

100Gbps 100Gbps
LM XL/
‘oLml 100Gbps 100Gbps /" AXLMI
AXLM-80/ AXLM-80/
SLM-80 SLMLB0
Slot 3 St 4
V|rtual
Fabnc
100Gbps
Slot 5 Slot 6
1OOGbps
AXLM/ AXLI/
SLM/ SL
AXLM-80/ AXLM-80/
SLM-80 SLNLE0
100Gbps 1100Gbps
Client

Client

Line
100Gbps
(see note below)

infn_234b

Note: The AXLM-80/SLM-80 only supports up to 80Gbps across the line side.

Note: The full 100Gbps switching capacity between all four slots and the virtual fabric is only

available when the DTC-B is configured for Mesh switching mode and provisioned with
XLM/AXLM/SLM/AXLM-80/SLM-80s in each slot.
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Figure 3-13 shows the bandwidth capabilities of a DTC-B configured for Mesh switching mode and provi-
sioned with XLM/AXLM/SLM/AXLM-80/SLM-80s and TEMs.

Note: When TEMs are used, the switching capacity for the particular slot pair is reduced to
60Gbps. Only one TEM can be used in slots 3 and 5, and slots 4 and 6 (the other slot must
contain an XLM/AXLM/SLM/AXLM-80/SLM-80 to provide access to the virtual fabric).

Figure 3-13 DTC-B Mesh Switching Mode Bandwidth Capacity (with TEMs)
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Note: The AXLM-80/SLM-80 only supports up to 80Gbps across the line side.

Note: Any attempt to provision a TEM in a chassis configured for Mesh switching mode in both

slot 3 and slot 5 will be denied by the management interfaces, as will any attempt to provi-
sion a TEM in both slot 4 and slot 6.
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MTC Overview

Note: Half-height BMMs (BMM1H-4-CX2, BMM2H-4-R3-MS, and BMM2H-4-B3) are the only
BMM types supported on the MTC.

Note: Unless specifically noted otherwise, all references to the “line module” will refer to either the
DLM, XLM, ADLM, AXLM, and/or SLM interchangeably. All references to the “LM-80" will
refer to the ADLM-80, AXLM-80, and/or SLM-80 interchangeably.

The MTC-A (referred to as an “MTC”) is a 19-inch chassis option for the DTN. The MTC functions as a
DTC-B and uses the same field-replaceable circuit packs as the DTC-B, with a single exception: the MTC
requires half-height BMMs (BMM1H-4-CX2, BMM2H-4-R3-MS, and/or BMM2H-4-B3).

The MTC can be deployed as a Main Chassis, or as an Expansion Chassis in a multi-chassis
configuration.

Table 3-29 provides a list of the common components that make up an MTC (some components are field-
replaceable).

Table 3-30 on page 3-46 provides a list of the supported circuit packs on an MTC (circuit packs are field-
replaceable).

Chassis Type Identification

The MTC is available as an ANSI or ETSI chassis type and can be identified as follows:
m A product label located on the right side of the chassis identifies the chassis type as ANSI or ETSI

® The jumper termination value used for ITU Building Integrated Timing Supply (BITS) is set to 100
Ohms for ANSI or 120 Ohms for ETSI. This value is preset at the factory and not field-upgradeable

® Aninternal serial EEPROM setting identifies the chassis type as ANSI or ETSI

Table 3-29 MTC Common Components

Name Description
Rack Mounting Ears See page 3-53
Power Entry Module (PEM) See page 3-56
Input/Output (I/0) Panel See page 3-60
Timing and Alarm Panel (TAP) See page 3-64
Fan Tray See page 3-72
Air Filter See page 3-73
Card Cage See page 3-74
Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Table 3-30 MTC Supported Circuit Packs

MTC Overview

Name

Description

Management Control Module (MCM)

See page 3-80

Band Multiplexing Module (BMM)

See page 3-86

Channel Multiplexing Module (CMM)

See page 3-141

Digital Line Module (DLM)

See page 3-150

Switching Line Module (XLM)

See page 3-158

TAM Extender Module (TEM)

See page 3-165

Gain Adapter Module (GAM)

See page 3-170

Amplified Digital Line Module (ADLM)

See page 3-178

Amplified Switching Line Module (AXLM)

See page 3-186

Submarine Line Module (SLM)

See page 3-195

Amplified Digital Line Module (ADLM-80)

See page 3-202

Amplified Switching Line Module (AXLM-80)

See page 3-209

Submarine Line Module (SLM-80)

See page 3-216

Tributary Adapter Module 100GE (TAM-1-100GE)

See page 3-225

Tributary Adapter Module 100GR (TAM-1-100GR)

See page 3-230

Tributary Adapter Module 40GE (TAM-1-40GE)

See page 3-235

Tributary Adapter Module 40GR (TAM-1-40GR)

See page 3-240

Tributary Adapter Module 40G (TAM-1-40G-VSR)

See page 3-245

Tributary Adapter Module 10G (TAM-2-10G)

See page 3-250

Tributary Adapter Module 10GR (TAM-2-10GR)

See page 3-255

Tributary Adapter Module 10GT (TAM-2-10GT)

See page 3-260

Tributary Adapter Module 10GM (TAM-2-10GM)

See page 3-264

Tributary Adapter Module 2.5G (TAM-4-2.5G)

See page 3-269

Tributary Adapter Module 2.5GM (TAM-8-2.5G)

See page 3-274

Tributary Adapter Module 1G (TAM-8-1G)

See page 3-280

Tributary Optical Module 100G (TOM-100G-SR10)

See page 3-289

Tributary Optical Module 100G (TOM-100G-S10X)

See page 3-292

Tributary Optical Module 100G (TOM-100G-LR4)

See page 3-295

Tributary Optical Module 100G (TOM-100G-L10X)

See page 3-298

Tributary Optical Module 40G (TOM-40G-SR4)

See page 3-301

Tributary Optical Module 40G (TOM-40G-LR4)

See page 3-304

Tributary Optical Module 40G (TOM-40G-VSR)

See page 3-307

Tributary Optical Module 10G (TOM-10G-SR0)

See page 3-309

Release 8.0
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Table 3-30 MTC Supported Circuit Packs

Name

Description

Tributary Optical Module 10G (TOM-10G-SR1)

See page 3-312

Tributary Optical Module 10G (TOM-10G-IR2)

See page 3-315

Tributary Optical Module 10G (TOM-10G-LR2)

See page 3-318

Tributary Optical Module 10G (TOM-10G-Dn-LR2)

See page 3-321

Tributary Optical Module 8G (TOM-8G-SM-LC-L)

See page 3-326

Tributary Optical Module 2.5G (TOM-2.5G-SR1)

See page 3-329

Tributary Optical Module 2.5G (TOM-2.5G-IR1)

See page 3-332

Tributary Optical Module 2.5G (TOM-2.5G-IR2)

See page 3-335

Tributary Optical Module 2.5G (TOM-2.5G-LR2)

See page 3-339

Tributary Optical Module 2.5G (TOM-2.5GCn-LR2)

See page 3-343

Tributary Optical Module 2.5G (TOM-2.5GMR-SR1)

See page 3-347

Tributary Optical Module 2.5G (TOM-2.5GMR-IR1)

See page 3-351

Tributary Optical Module 2.5G (TOM-MR-Dn-LR2)

See page 3-355

Tributary Optical Module 2.5G (TOM-MR-Cn-LR2)

See page 3-359

Tributary Optical Module 1G (TOM-1G-SX)

See page 3-359

Tributary Optical Module 1G (TOM-1G-LX)

See page 3-366

Tributary Optical Module 1G (TOM-1G-ZX)

See page 3-369

Tributary Optical Module (TOM-1.485HD-RX)

See page 3-372

Tributary Optical Module (TOM-1.485HD-TX)

See page 3-375

Tributary Optical Module (TOM-1.4835HD-RX)

See page 3-378

Tributary Optical Module (TOM-1.4835HD-TX)

See page 3-381

Blank Circuit Packs

See page 3-384

Infinera Proprietary and Confidential
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Front View

MTC Overview

A front view of the MTC, with components and circuit packs, is shown in Figure 3-14.
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A single bay can accommodate two MTCs, and if needed, fiber management tray or DMC. Up to two
DTNs, each with a single MTC, can be accommodated in a bay as shown in Figure 3-15.

Figure 3-15 Two MTCs on a Rack
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Fits in an ETSI (600mm) or 23-inch, or 19-inch rack infn_136
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MTC Thermal Loading

Table 3-31 provides typical heat release information for the MTC housed in a 19-inch frame.

MTC Thermal Loading

Table 3-31 MTC Typical Heat Release

MTC Typical Heat Release Calculation for 19-inch (483mm) Frame

Power 1770

Consumption

(Watts)

Frame Depth 1.50

(feet)

Frame Width 1.84

(feet)

Equipment 2.92

Height (feet)

Wiring Aisle (feet)
Maintenance | 1.0 15 EX |25 | 3.0 | 35 | 4.0 | 45 5.0
Aisle (feet) Heat Release (Watts/ft?)

1.0 132.0 120.0 110.0 101.5 94.3 88.0 82.5 77.6 73.3
1.5 120.0 110.0 101.5 94.3 88.0 82.5 77.6 73.3 69.5
2.0 110.0 101.5 94.3 88.0 82.5 77.6 73.3 69.5 66.0
25 101.5 94.3 88.0 82.5 77.6 73.3 69.5 66.0 62.9
3.0 94.3 88.0 82.5 77.6 73.3 69.5 66.0 62.9 60.0
35 88.0 82.5 77.6 73.3 69.5 66.0 62.9 60.0 57.4
4.0 82.5 77.6 73.3 69.5 66.0 62.9 60.0 57.4 55.0
4.5 77.6 73.3 69.5 66.0 62.9 60.0 57.4 55.0 52.8
5.0 73.3 69.5 66.0 62.9 60.0 57.4 55.0 52.8 50.8

In lieu of increasing the typical aisle width, an additional vertical empty space (either above or below the EUT) may
be implemented as follows:

Equipment Type

Equipment Vertical Space
(feet)

Reference

Frame Depth = 24 inches

Forced-air Fans 2.432 Vertical empty space calculation based on Typical

Frame Depth =18 inches Aisle Widths for a Typical 20 x 20 feet Bay
(GR-63-CORE, Figure 2-3)

Forced-air Fans 2.4324 Vertical empty space calculation based on Typical

Aisle Widths for a Typical 20 x 20 feet Bay
(GR-63-CORE, Figure 2-6)

DTN and DTN-X Hardware Description Guide Release 8.0
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Table 3-32 provides maximum heat release information for the MTC housed in a 19-inch frame.

Table 3-32 MTC Maximum Heat Release

MTC Maximum Heat Release Calculation for 19-inch (483mm) Frame

Power 2800

Consumption

(Watts)

Frame Depth 1.50

(feet)

Frame Width 1.84

(feet)

Equipment 2.92

Height (feet)

Wiring Aisle (feet)
Maintenance | 1.0 1.5 2.0 25 30 |35 |40 |45 5.0
Aisle (feet) Heat Release (Watts/ftz)

1.0 208.6 189.6 173.8 160.4 149.0 139.0 130.4 122.7 115.9
1.5 189.6 173.8 160.4 149.0 139.0 130.4 122.7 115.9 109.8
2.0 173.8 160.4 149.0 139.0 130.4 122.7 115.9 109.8 104.3
25 160.4 149.0 139.0 130.4 122.7 115.9 109.8 104.3 99.3
3.0 149.0 139.0 130.4 122.7 115.9 109.8 104.3 99.3 94.8
35 139.0 130.4 122.7 115.9 109.8 104.3 99.3 94.8 90.7
4.0 130.4 122.7 115.9 109.8 104.3 99.3 94.8 90.7 86.9
4.5 122.7 115.9 109.8 104.3 99.3 94.8 90.7 86.9 83.4
5.0 115.9 109.8 104.3 99.3 94.8 90.7 86.9 834 80.2

In lieu of increasing the typical aisle width, an additional vertical empty space (either above or below the EUT) may
be implemented as follows:

Frame Depth = 24 inches

Equipment Type Equipment Vertical Space Reference
(feet)
Forced-air Fans 2.432 Vertical empty space calculation based on Typical
Frame Depth =18 inches Aisle Widths for a Typical 20 x 20 feet Bay
(GR-63-CORE, Figure 2-3)
Forced-air Fans 2.4324 Vertical empty space calculation based on Typical

Aisle Widths for a Typical 20 x 20 feet Bay
(GR-63-CORE, Figure 2-6)

Infinera Corporation
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MTC Product Details

MTC Product Details

Table 3-33 lists the name and a brief description of each of the supported MTCs.

Table 3-33 MTC Product Details

Product Ordering
Name (PON) Description
MTC-ANSI MTC Chassis ANSI
MTC-ETSI MTC Chassis ETSI

Functional Description

The MTC supports the following functions:

m The MTC can be deployed as a Main Chassis or an Expansion Chassis within a DTN

Q

Q

A DTN can support up to 40 interconnected chassis (28 DTC/MTCs and 12 OTCs) if the Main
Chassis includes an MCM-C as the node controller. The Main Chassis must be a DTC or an
MTC. The DTN can be configured with up to 8 BMMs, up to 96 line module/TEMs (with optional
control module redundancy on any chassis). Each OTC Expansion Chassis can house up to 2
Raman modules or 2 DSEs (with optional control module redundancy on any chassis). Addition-
ally, an OTC Expansion Chassis can house OAM/ORMs when these modules are connected to
BMM2Ps (installed in a DTC Main or DTC Expansion Chassis)

A DTN can support up to 17 interconnected chassis (DTC/MTC/OTCs) if the Main Chassis
includes an MCM-B as the node controller. The Main Chassis must be a DTC or an MTC; the 16
Expansion Chassis can be any combination of DTC/MTC/OTCs. The DTN can be configured
with up to 8 BMMs, up to 32 line module/TEMs (with optional control module redundancy on any
chassis). Each OTC Expansion Chassis can house up to 2 Raman modules or 2 DSEs (with
optional control module redundancy on any chassis). Additionally, an OTC Expansion Chassis
can house OAM/ORMs when these modules are connected to BMM2Ps (installed in a DTC Main
or DTC Expansion Chassis)

m The MTC is used in Digital Terminal, Digital Add/Drop, and Digital Repeater configurations
®m The MTC can be installed in an ETSI (600mm), 23-inch rack, or 19-inch rack

DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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The MTC is composed of the following components (see Figure 3-14 on page 3-48 for an illustration):
Q “Rack Mounting Ears” on page 3-53

“Power Entry Module (PEM)” on page 3-56

“Input/Output (1/0) Panel” on page 3-60

“Timing and Alarm Panel (TAP)” on page 3-64

“Fan Tray” on page 3-72

“Air Filter” on page 3-73

00000 O

“Card Cage” on page 3-74

Mechanical Specifications
Table 3-34 provides the mechanical specifications for the MTC.

Table 3-34 MTC Mechanical Specifications

Type Parameter Specification
Mechanical specifications Height 34.95 inches / 887.73mm (20 RU)

Width 17.68 inches / 449.07mm (Main Chassis
width)

Depth 15.44 inches / 392.18mm (Overall Chas-
sis depth)

Weight - with PEMSs, air filter, 82.0lb / 37.1kg

rack mounting ears, and door

Weight - fully loaded chassis 233.0lb / 105.6kg

The MTC contains four electrical grounding points. Two sets of two 1/4-20 press-nuts are located on the
chassis at the rear bottom and two 1/4-20 press-nuts are located on each side toward the bottom front of
the chassis.

Rack Mounting Ears
Each MTC includes integrated rack mounting ears used to flush mount the chassis on a 19-inch rack.
Optional rack mounting kits are available for the following configurations:

® Flush mounting on an ETSI (600mm) rack

® Flush and mid-mounting on a 23-inch rack in the positions of flush, 1-inch, 2-inch, 5-inch, or 6-inch
forward from the rack rails

m  Mid-mounting on a 19-inch rack in the positions of 1-inch, 2-inch, 5-inch, or 6-inch forward from the
rack rails

Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Table 3-35 lists the rack mounting kits available for the MTC.

Table 3-35 MTC Rack Mounting Kits

Product Ordering Name (PON) Description

M-RM-600-B1 MTC Rack Mounting Accessory Kit for ETSI (600mm)
rack installations

M-RM-23-B1 MTC Rack Mounting Accessory Kit for 23-inch rack
installations

M-RM-19-B1 MTC Rack Mounting Accessory Kit for 19-inch rack
installations

When the rack mounting ears are in the 5-inch back and 6-inch back positions for a forward mount
configuration, the MTC uses slack management ears to route the fiber-optic cables. There are three slack
management ears on each side of the MTC (six total) which maximize valuable rack space and help to
eliminate the pinching of cables in addition to providing correct cable bend radius. This ensures the
system’s continual integrity and protection against signal loss or degradation.

Vertical Hole Spacing

m For ANSI rack mounting ears, the spacing between each hole is: 3.5 inches (88.9mm)

m For ETSI rack mounting ears, the spacing between each hole is: 90mm

DTN and DTN-X Hardware Description Guide Release 8.0 Infinera Corporation
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The MTC top and front dimensions of the chassis are provided in Figure 3-16.

Figure 3-16 MTC Dimensions

Page 3-55
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Note: When the front door is installed and in the closed position, the distance between the front of
the chassis and the front door is approximately 2.8 inches (71.1mm).

Infinera Corporation
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Power Entry Module (PEM)

Note: Unless specifically noted otherwise, all references to the PEM will refer to either the
PEM-70 and/or PEM-35 interchangeably.

Table 3-36 PEM Product Details

Product Ordering
Name (PON) Description
D-PEM-A Power Entry Module, 70A
D-PEM-35 Power Entry Module, 35A

The top position of the MTC accommodates two PEMs (PEM A and PEM B) for redundant power feeds.
Each PEM has either a 70A or 35A circuit breaker for over-current protection on the power feed as shown
in Figure 3-17 on page 3-57 (PEM-70) and Figure 3-18 on page 3-57 (PEM-35).

The 35A PEM type, referred to as PEM-35, is available for specific configurations that do not require 70A.
The PEM-35 contains a 35A circuit breaker and is distinguished by a white breaker handle while the 70A
PEM type, referred to as PEM-70, contains a 70A circuit breaker and is distinguished by a black breaker
handle. Other than the different load requirements and PEM outer case markings, the PEM-70 and
PEM-35 function identically.

CAUTION

A DTC/MTC configured with PEM-35s will only support a combination of MCMs, BMMs
and/or CMMs. Line modules, LM-80s, and/or TEMs must not be physically installed in slots
3 through 6 of the chassis. In addition, a combination of a PEM-70 and a PEM-35 is sup-
ported only during a temporary migration between PEM types; a DTC/MTC configured with

a PEM-70 and a PEM-35 is otherwise not recommended. Contact Infinera TAC for addi-
tional information.

Note: When a DTC/MTC is configured with both a PEM-70 and a PEM-35, an Equipment Type
Mismatch alarm for the PEMs will be reported by the management interfaces.
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External Indicators
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Figure 3-17 MTC PEM-70 Faceplate
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Return Lead
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Power LEDs

MTC Product Details

The PEMs located on top of the chassis provide two status LEDs: Power Input and Power Fault. The LEDs
indicate whether the power levels are within specified limits. The significance of an illuminated LED is
described in Table 3-37.

Table 3-37 MTC PEM Visual Alarm Indicators

POWER INPUT | POWER FAULT
(Green) (Red) Description

ON OFF * Input lead is receiving power

» Power output from the PEM as per specifications
ON ON * Input lead is receiving power

» Power output from the PEM not to specifications
OFF ON * Input lead is not receiving power

* No power output from the PEM as per specifications
OFF OFF * Input lead is not receiving power

* No power output from the PEM as per specifications

Connectors

Each MTC PEM is provided with two sets of dual 1/4-20 studs on 5/8” centers. One set is for connection to
-48V DC Power and the second set to its Return. The studs are capable of accommodating industry
standard two-hole compression lugs on 5/8” centers. A plastic safety cover is provided to prevent
inadvertent contact with the terminals once installed.

JAN

CAUTION

To prevent damage to the PEM, the compression lugs used must have 1/4 inch diameter
stud hole size, 5/8 inch hole spacing, and the lug width must not exceed 0.60 inch.

DTN and DTN-X Hardware Description Guide
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Technical Specifications

Table 3-38 provides the mechanical and electrical specifications for the MTC PEM.

Table 3-38 MTC PEM Technical Specifications

Type Parameter Specification
Mechanical specifications Height 3.70 inches / 93.98mm
Width 3.30 inches / 83.82mm
Depth 10.80 inches / 274.32mm
Weight 3.0lb/1.3kg
Electrical specifications Power consumption Included as part of base MTC system; see
Table 3-1 on page 3-4

Power Distribution Architecture

The MTC PEM A and PEM B distribute the power supply to the power connectors on top of the backplane.
The backplane feeds the power supply from each PEM to the circuit packs as shown in Figure 3-19.

Figure 3-19 MTC Power Distribution Diagram

-48VDCA _ PEMA
-48vDCB _|PEMB

1/0 Panel

Fan Trays A& B

Timing & Alarm Panel

—— 48V DC Ii Ii I|

Return BB'\,\’/'I'\,\’}I;E" CMMILine Module/LM-80/TEM MCM
(Shots 1 & 2) (Slots 3 to 6) (Sots7A&7B)|

The MTC hardware modules combine the power feed by diode-ORing. The -48V DC inputs are individually
fused on the circuit packs, 1/0 panel, TAP, and fan trays to protect it from overcurrent conditions. The fuse
is not field-replaceable. The status of each fuse is monitored before the ORing diodes. A diode and a
transient voltage suppression (TVS) diode are provided to protect against reverse polarity and transient
overvoltage conditions.
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Input/Output (1/0) Panel

Note: In a multi-chassis configuration the DCN and AUX ports on the Main Chassis are active.
The DCN and AUX ports on the Expansion Chassis are disabled.

The I/O panel is part of the MTC. The I/O panel houses the management and operations interfaces as
described below. The front view of the 1/O panel is shown in Figure 3-20.

m Two 10/100Mbps auto-negotiating Data Communication Network (DCN) RJ-45 Ethernet interfaces,
labeled as DCN. This interface provides ports for Ethernet network connectivity

® Two 10/100Mbps auto-negotiating Administrative Inter-LAN RJ-45 Ethernet interfaces, labeled as
AUX. This interface provides ports for Datawire services

m Four 10/100Mbps auto-negotiating inter-chassis interconnect RJ-45 Ethernet interfaces, labeled as
Nodal Control and Timing (NCT). This interface provides ports for a multi-chassis configuration

Craft RS-232 Modem port labeled as Craft DTE

Bay level alarm LEDs (Critical, Major, and Minor)

Chassis level alarm LEDs (Power, Critical, Major, and Minor)
One Lamp Test button

One Alarm Cutoff (ACO) button

One ACO LED

External Indicators

Figure 3-20 MTC I/O Panel Front View
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Bay Level Alarm LEDs

The bay level indicators reflect the alarm status of all chassis in a bay as described in Table 3-39.

Table 3-39 MTC Visual Alarm Indicators - Bay Level

LED Color Description

CRITICAL Red Indicates the presence (lit) or absence (dimmed) of at least one Critical alarm in any
of the chassis in the bay

MAJOR Red Indicates the presence (lit) or absence (dimmed) of at least one Major alarm in any
of the chassis in the bay

MINOR Yellow Indicates the presence (lit) or absence (dimmed) of at least one Minor alarm in any
of the chassis in the bay

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding bay level and chassis level LED functions.

Chassis Level Alarm LEDs

The I/O panel provides chassis level alarms, POWER, CRITICAL, MAJOR, and MINOR LEDs. These
indicate the severities of the current outstanding alarms within that chassis. The POWER LED indicates
the power-on status. Each chassis has an Alarm Cutoff (ACO) button on the alarm panel which controls
the reporting of audible alarms. The significance of an illuminated LED is described in Table 3-40.

Table 3-40 MTC Visual Alarm Indicators - Chassis Level

LED Color Description

POWER Green Indicates the presence (lit) or absence (dimmed) of power supply within the speci-
fied operating range to the chassis

CRITICAL Red Indicates the presence (lit) or absence (dimmed) of at least one Critical alarm in the
chassis

MAJOR Red Indicates the presence (lit) or absence (dimmed) of at least one Major alarm in the
chassis

MINOR Yellow Indicates the presence (lit) or absence (dimmed) of at least one Minor alarm in the
chassis

ACO Yellow Indicates the presence (lit) or absence (dimmed) of the Alarm Cutoff function
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Lamp Test

The I/O panel contains a lamp test button for testing the LEDs. When the lamp test button is pressed, all
LEDs on the I/O panel and the circuit packs on the chassis are lit (power LEDs illuminate Green and fault
LEDs illuminate Red) and bi-color LEDs will toggle between two colors (Green and Yellow) until the lamp
test button is released. Once the lamp test button is released, all LEDs will return to the previous condition.

Alarm Cutoff (ACO) Indicators

The 1/O panel contains one ACO button and an ACO LED. The ACO feature allows muting of the external
audible alarms. When the ACO button is pressed, all current critical, major, and minor audio alarms are
muted and the ACO LED is lit. Table 3-41 provides a description of the alarm state and the ACO LED state.

Table 3-41 MTC Audio Alarm Indicators - Chassis Level

Condition ACO LED State Audio Alarm
There are no external alarms on the chassis OFF Not present
An external alarm is raised on the chassis OFF Present
ACO button is pressed ON Muted
An external alarm is cleared OFF Not present

I/0 Connectors

The I/O panel has a total of eight RJ-45 ports and one RS-232 port as described in Table 3-42.

Table 3-42 MTC I/O Panel Connectors

Connector Type Purpose

DCN A, DCN B 10/100Base-Tx Auto- Two connectors with redundancy for remote management
MDIX RJ-45 Ethernet | through DCN

AUX A, AUX B 10/100Base-Tx Auto- Two connectors for datawire service to carry customer
MDIX RJ-45 Ethernet | management traffic

CRAFT DTE 9600 baud RS-232 Allows remote management through a modem
DTE DB-9 Male

NODAL CONTROLAND | 10/100Base-Tx Auto- Four connectors for Inter-chassis communication for

TIMING (NCT) MDIX RJ-45 Ethernet | uplink and downlink with A and B connectors for redun-

dancy

Note: NCT ports are used for multi-chassis interconnection.
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Note: In a multi-chassis configuration the DCN and AUX ports on the Main Chassis are active.
The DCN and AUX ports on the Expansion Chassis are disabled.

DCN and AUX Port LEDs

The 1/0 panel provides DCN and AUX port visual indicators: a DATA and a LINK LED. The significance of
an illuminated LED is described in Table 3-43.

Table 3-43 MTC Visual Alarm Indicators on the DCN and AUX Ports

DATA LINK
(Green) (Green) Description
ON ON * Link established
* The port is active
OFF OFF * Link not established
OFF ON * Link established
» The port is not active

NCT Port LEDs

The I/O panel provides NCT port visual indicators: a Control (CTRL) and a Timing (TMNG) LED. The
significance of an illuminated LED is described in Table 3-44.

Table 3-44 MTC Visual Alarm Indicators on the NCT Ports

LED Color Description

CTRL Tri-color * ON (Green)—Link is established, rapid spanning tree protocol
(RSTP) is in the Forwarding state

* ON (Red)—Fault on the NCT port

* ON (Yellow)—Link is established, Standby mode

* OFF—Link is not established

TMNG Tri-color * ON (Green)—Link is established, RSTP is in the Forwarding state
* ON (Red)—Fault on the NCT port

* ON (Yellow)—Link is established, Standby mode

* OFF—Link is not established
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Timing and Alarm Panel (TAP)

The TAP provides interfaces for external timing synchronization and environmental alarm contacts. The
TAP does not contain any active component. External timing synchronization is not supported. However,
the TAP houses Telcordia and ITU Building Integrated Timing Supply (BITS) input and output timing
interfaces. The BITS interfaces are labeled using the “A/B” convention for indicating paired interfaces. The
configuration of the timing synchronization mode (T1 versus E1) determines which of the physical ports is
referenced.

The TAP also houses alarm input and output contact sets. The TAP has 20 alarm input contact sets. Each
input alarm contact set has two contacts. Sixteen alarm input contact sets are user customizable, while the
rest are reserved for Bay LED and ACO inputs from an external chassis. Refer to “MTC Alarm Input
Contact Pin Assignments” on page 3-66 for the list of the alarm contacts.

The TAP has 20 alarm output contact sets. Each output alarm contact set consists of Normally-closed,
Normally-open and common contacts. Ten output contacts are user customizable, while the rest are
reserved for office alarms and bay alarms. Refer to “MTC Alarm Output Contact Pin Assignments” on
page 3-68 for the list of the alarm contacts.

Chassis Level Audio Indicators

The TAP provides output alarm contacts for CRITICAL, MAJOR, and MINOR audible alarms. Audible alert
is triggered when an alarm is raised on the chassis.

External Connectors

The input and output dry alarm contacts of 0.045sq. inch pins are accessible from the front of the TAP to
facilitate easy interconnection. These contacts are used for integration with existing environmental alarm
systems. The alarm pin positions are shown in Figure 3-21.

Figure 3-21 MTC TAP Front View
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The input and output connector details are provided in Table 3-45.

Table 3-45 MTC TAP External Connectors

Connector Type Purpose
ALARM INPUTS 0.045sq. inch wire wrap Environmental alarm inputs and office alarm input
pins contacts
ALARM OUTPUTS 0.045sq. inch wire wrap Environmental alarm output and office alarm output
pins contacts

Technical Specifications

The environmental alarm contacts have the electrical ratings specified in Table 3-46.

Table 3-46 MTC Alarm Relay Contact Specifications

Parameter

Value

Maximum voltage

250V AC, 220V DC

Maximum current

2A

Rated load

0.5A @ 125V AC, 2A @ 30V DC

Wire size

24 AWG minimum

Maximum surge voltage between contact and coil

2,500V
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Alarm Input Contact Pin Assignments

MTC Product Details

Table 3-47 lists the assignment of alarm input contact pins for the MTC. Four alarm contacts are pre-
defined in the system and the remaining sixteen contacts can be customized by the users to monitor

environmental alarms.

Table 3-47 MTC Alarm Input Contact Pin Assignments

Pin

Q)
o
c
3
=

Row

Description

Function

Alarm Input Contact 1

User defined

Alarm Input Contact 1

User defined

Alarm Input Contact 6

User defined

Alarm Input Contact 6

User defined

Alarm Input Contact 11

User defined

Alarm Input Contact 11

User defined

Alarm Input Contact 16

User defined

Alarm Input Contact 16

User defined

Alarm Input Contact 2

User defined

Alarm Input Contact 2

User defined

Alarm Input Contact 7

User defined

Alarm Input Contact 7

User defined

Alarm Input Contact 12

User defined

Alarm Input Contact 12

User defined

Reserved for Critical Bay alarm

Predefined

Reserved for Critical Bay alarm

Predefined

Alarm Input Contact 3

User defined

Alarm Input Contact 3

User defined

Alarm Input Contact 8

User defined

Alarm Input Contact 8

User defined

Alarm Input Contact 13

User defined

Alarm Input Contact 13

User defined

Reserved for Major Bay alarm

Predefined

Reserved for Major Bay alarm

Predefined

Alarm Input Contact 4

User defined

Alarm Input Contact 4

User defined

Alarm Input Contact 9

User defined

Alarm Input Contact 9

User defined

Mmoo >» IO MMOO® >» IO MMOO® >» I O MMOo O 0 >

ARO[ W W WWWWINDNDNIDNDNDNDNDNDNDN_2AA A~

Alarm Input Contact 14

User defined
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Table 3-47 MTC Alarm Input Contact Pin Assignments
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Pin

Row Column Description Function
4 F Alarm Input Contact 14 User defined
4 G Reserved for Minor Bay alarm Predefined
4 H Reserved for Minor Bay alarm Predefined
5 A Alarm Input Contact 5 User defined
5 B Alarm Input Contact 5 User defined
5 C Alarm Input Contact 10 User defined
5 D Alarm Input Contact 10 User defined
5 E Alarm Input Contact 15 User defined
5 F Alarm Input Contact 15 User defined
5 G Reserved for Alarm Cutoff (ACO)? Predefined
S H Reserved for Alarm Cutoff (ACO)? Predefined

a. ACO can be enabled using the input contact pins in addition to the ACO push button and the Infinera GNM user interface.
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Alarm Output Contact Pin Assignments
Table 3-48 lists the assignment of alarm output contact pins for the MTC. Ten alarm contacts are pre-

defined in the system and the remaining ten contacts can be customized by the users to monitor the
environmental alarms.

Table 3-48 MTC Alarm Output Contact Pin Assignments

Pin

Row Column Description Function

1 K Alarm Output Contact 1, User defined
RETURN

1 L Alarm Output Contact 1, User defined
NORMALLY OPEN

1 M Alarm Output Contact 1, User defined
NORMALLY CLOSED

1 N Alarm Output Contact 6, User defined
RETURN

1 (@] Alarm Output Contact 6, User defined
NORMALLY OPEN

1 P Alarm Output Contact 6, User defined
NORMALLY CLOSED

1 Q Critical Audio Alarm, Predefined
RETURN

1 R Critical Audio Alarm, Predefined
NORMALLY OPEN

1 S Critical Audio Alarm, Predefined
NORMALLY CLOSED

1 T Minor Visual Alarm, Predefined
RETURN

1 ] Minor Visual Alarm, Predefined
NORMALLY OPEN

1 \% Minor Visual Alarm, Predefined
NORMALLY CLOSED

2 K Alarm Output Contact 2, User defined
RETURN

2 L Alarm Output Contact 2, User defined
NORMALLY OPEN
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Table 3-48 MTC Alarm Output Contact Pin Assignments

Pin

Row Column Description Function

2 M Alarm Output Contact 2, User defined
NORMALLY CLOSED

2 N Alarm Output Contact 7, User defined
RETURN

2 (6] Alarm Output Contact 7, User defined
NORMALLY OPEN

2 P Alarm Output Contact 7, User defined
NORMALLY CLOSED

2 Q Major Audio Alarm, Predefined
RETURN

2 R Major Audio Alarm, Predefined
NORMALLY OPEN

2 S Major Audio Alarm, Predefined
NORMALLY CLOSED

2 T Power Fault Alarm, Predefined
RETURN

2 ] Power Fault Alarm, Predefined
NORMALLY OPEN?

2 V Power Fault Alarm, Predefined
NORMALLY CLOSED?®

3 K Alarm Output Contact 3, User defined
RETURN

3 L Alarm Output Contact 3, User defined
NORMALLY OPEN

3 M Alarm Output Contact 3, User defined
NORMALLY CLOSED

3 N Alarm Output Contact 8, User defined
RETURN

3 (e} Alarm Output Contact 8, User defined
NORMALLY OPEN

3 P Alarm Output Contact 8, User defined
NORMALLY CLOSED

3 Q Minor Audio Alarm, Predefined
RETURN
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Table 3-48 MTC Alarm Output Contact Pin Assignments
Pin

Row Column Description Function

3 R Minor Audio Alarm, Predefined
NORMALLY OPEN

3 S Minor Audio Alarm, Predefined
NORMALLY CLOSED

3 T Critical Bay Alarm, Predefined
RETURN

3 U Critical Bay Alarm, Predefined
NORMALLY OPEN

3 \Y Critical Bay Alarm, Predefined
NORMALLY CLOSED

4 K Alarm Output Contact 4, User defined
RETURN

4 L Alarm Output Contact 4, User defined
NORMALLY OPEN

4 M Alarm Output Contact 4, User defined
NORMALLY CLOSED

4 N Alarm Output Contact 9, User defined
RETURN

4 (@] Alarm Output Contact 9, User defined
NORMALLY OPEN

4 P Alarm Output Contact 9, User defined
NORMALLY CLOSED

4 Q Critical Visual Alarm, Predefined
RETURN

4 R Critical Visual Alarm, Predefined
NORMALLY OPEN

4 S Critical Visual Alarm, Predefined
NORMALLY CLOSED

4 T Major Bay Alarm, Predefined
RETURN

4 ] Major Bay Alarm, Predefined
NORMALLY OPEN

4 \% Major Bay Alarm, Predefined
NORMALLY CLOSED
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Table 3-48 MTC Alarm Output Contact Pin Assignments

Pin

Row Column Description Function

5 K Alarm Output Contact 5, User defined
RETURN

5 L Alarm Output Contact 5, User defined
NORMALLY OPEN

5 M Alarm Output Contact 5, User defined
NORMALLY CLOSED

5 N Alarm Output Contact 10, User defined
RETURN

5 (e} Alarm Output Contact 10, User defined
NORMALLY OPEN

5 P Alarm Output Contact 10, User defined
NORMALLY CLOSED

5 Q Major Visual Alarm, Predefined
RETURN

5 R Major Visual Alarm, Predefined
NORMALLY OPEN

5 S Maijor Visual Alarm, Predefined
NORMALLY CLOSED

5 T Minor Bay Alarm, Predefined
RETURN

5 U Minor Bay Alarm, Predefined
NORMALLY OPEN

5 V Minor Bay Alarm, Predefined
NORMALLY CLOSED

a. When there is no power fault condition, the Normally Open contact is closed and the Normally Closed contact is open. When

both PEM A and PEM B have power fault condition, the Normally Open contact is open and Normally Closed contact is

closed. The power fault is defined as when the power input into PEM A or PEM B is out of working range.
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Fan Tray

The MTC contains two removable fan trays. Each fan tray consists of three individually controlled fans. The
top fan tray is referred to as Fan Tray A, and the bottom tray is referred to as Fan Tray B. The thermal
system employs a push-pull approach to move air through the system. The airflow enters from the bottom
front and sides, and exits from the top rear and sides.

Both fan trays are required for normal operation and are not redundant. However, individual fans within a
fan tray, are N+1 redundant with power hot-swap controllers. If one of the six fans is failed, the MTC
system can operate indefinitely in an environment up to 50°C. An alarm will be generated that indicates
one of the fans has failed. Although the system can run reliably with one fan failed, the user should change
the fan tray at the earliest convenience to ensure against a second fan failure.

The faulted fan tray should be kept installed inside the MTC until the replacement fan tray is available. If a
fan tray is completely removed from the MTC, the chassis should be able to run without failure in an
ambient up to 45°C as long as the air filter is clean.

The fan trays should never be partially removed from the system unless performing air filter maintenance
(when performing air filter maintenance, the fan trays should not be removed from the system for more
than one minute).

A POWER LED and a FAULT LED are provided on each fan tray. The significance of an illuminated LED is
described in Table 3-49.

Table 3-49 MTC Fan Tray Visual Alarm Indicators

LED Color Description
POWER Green Indicates the presence (lit) or absence (dimmed) of power supply to the fan tray
FAULT Red Indicates the presence (lit) or absence (dimmed) of a fault condition with the fan

tray. Flashing Red indicates that the fan is not under control of the active MCM
(for example, the active MCM has been reset or physically removed from the
system)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding fan tray LED functions.
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Technical Specifications

Table 3-50 provides the mechanical and electrical specifications for the MTC fan tray.

Table 3-50 MTC Fan Tray Technical Specifications

Page 3-73

Type

Mechanical specifications

Parameter Specification
Height 2.15 inches / 54.61mm
Width 17.48 inches / 443.99mm
Depth 10.53 inches / 267.46mm
Weight 10.0lb / 4.5kg

Electrical specifications

Power consumption

Included as part of base MTC system; see

Table 3-1 on page 3-4

Air Filter

A replaceable air filter is necessary to filter out dust particles at the air intake of the MTC. Air is filtered at
80% dust arrestance. To ensure adequate cooling of the MTC the air filter must be inspected at regular
intervals and possibly replaced. Infinera recommends inspecting the air filter once every six months.

Mechanical Specifications

Table 3-51 provides the mechanical specifications for the MTC air filter.

Table 3-51 MTC Air Filter Mechanical Specifications

Type

Mechanical specifications

Parameter Specification
Height 0.72 inches / 18.29mm
Width 17.32 inches / 439.93mm
Depth 9.70 inches / 246.38mm
Weight Less than 0.51b / 0.2kg

Dust arrestance

80%
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Card Cage

Note: Unless specifically noted otherwise, all references to the “line module” will refer to either the
DLM, XLM, ADLM, AXLM, and/or SLM interchangeably. All references to the “LM-80" will
refer to the ADLM-80, AXLM-80, and/or SLM-80 interchangeably.

The MTC contains a single card cage consisting of seven chassis slots which house the circuit packs that
provide the optical and digital transport functions of the system as shown in Figure 3-22.

Slots 1 and 2 are half-height slots reserved for BMM1H/BMM2HSs, slots 3 through 6 are full-height slots
reserved for CMMs, line modules, LM-80s, and/or TEMs, and slot 7 is divided into two half-height slots (7A
and 7B) reserved for MCMs. Table 3-52 on page 3-75 outlines the MTC card slot assignments.

The MTC features a “Mesh” backplane switching mode when used in conjunction with XLM/AXLM/SLM/

AXLM-80/SLM-80s (DLM/ADLM/ADLM-80s do not support Mesh switching mode). Mesh switching mode
supports incremental line module-slot to line module-slot connectivity. For additional information, refer to

the Infinera DTN and DTN-X System Description Guide.

Figure 3-22 MTC Card Cage
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Table 3-52 MTC Card Slot Assignments

Slot Number Module Type

1
2 BMM1H/BMM2H
3
4 .
5 CMM/Line Module/LM-80/TEM
6

7A

MTC Data Plane

Note: The MTC type chassis is set to Ring switching mode by default and can be set to Mesh
switching mode only when all line modules are removed and deleted from the chassis or
during initial commissioning of the chassis and before any line module is added (pre-provi-
sioned/provisioned) to the chassis with no modules installed in slots 3, 4, 5, and 6.

Note: DLM/ADLM/ADLM-80s are not supported in a chassis that is set to Mesh switching mode. If
a DLM/ADLM/ADLM-80 is installed in a chassis configured for Mesh switching mode, the

system will generate an equipment mismatch (EQPTMSMT) alarm and will not initialize the
DLM/ADLM/ADLM-80.

Note: In multi-chassis nodes, each chassis can be configured independently for Ring or Mesh

mode. The chassis in a multi-chassis node do not all have to be configured to the same
backplane mode.

In each MTC, slots 3 through 6 comprise the data plane. Table 3-53 on page 3-76 lists the maximum
supported switching capacity across the data plane (per slot pair), based on installed line module/TEMs.

For additional information on data plane functionality, refer to the Infinera DTN and DTN-X System
Description Guide.
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Table 3-53 MTC Switching Capacity between Line Module/LM-80/TEMs Slots

Switching Capacity (Mesh Mode)

Switching Capacity (Ring Mode) | using XLM/AXLM/SLM/AXLM-80/

Slot Pair using Line Module/LM-80/TEMs SLM-80s Only

3and 4 100Gbps 100Gbps
3and 5 60Gbps 100Gbps
3and 6 No direct connectivity 100Gbps
4 and 5 No direct connectivity 100Gbps
4and 6 60Gbps 100Gbps
5and 6 100Gbps 100Gbps

Follow these guidelines for configuring Mesh switching mode on an MTC:

m DLM/ADLM/ADLM-80s are not supported in an MTC that is set to Mesh switching mode. If a DLM/
ADLM/ADLM-80 is installed in a chassis configured for Mesh switching mode, the system will gener-
ate an equipment mismatch (EQPTMSMT) alarm and will not initialize the DLM/ADLM/ADLM-80

m The full 100Gbps switching capacity between all four slots and the virtual fabric is only available
when the MTC is configured for Mesh switching mode and provisioned with XLM/AXLM/SLM/
AXLM-80/SLM-80s in each slot. See Figure 3-23 on page 3-77

m [fa TEMis used in a slot pair on an MTC configured for Mesh switching mode, the switching capac-
ity for that particular slot pair is reduced to 60Gbps

Q Only one TEM can be used in slots 3 and 5, and slots 4 and 6 (the other slot must contain an
XLM/AXLM/SLM/AXLM-80/SLM-80s to provide access to the virtual fabric). See Figure 3-25 on

page 3-79
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Figure 3-23 shows the bandwidth capabilities of an MTC configured for Ring switching mode and
provisioned with line modules, LM-80s, and/or TEMs.
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Client

Figure 3-23 MTC Ring Switching Mode Bandwidth Capacity
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Note: The LM-80 only supports up to 80Gbps across the line side.

Note: The bandwidth capabilities for an MTC configured for Ring switching mode are the same
regardless of whether the chassis is provisioned with line modules, LM-80s, and/or TEMs.
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Figure 3-24 shows the bandwidth capabilities of an MTC configured for Mesh switching mode and
provisioned with XLM/AXLM/SLM/AXLM-80/SLM-80s.

Figure 3-24 MTC Mesh Switching Mode Bandwidth Capacity (without TEMs)
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Note: The AXLM-80/SLM-80 only supports up to 80Gbps across the line side.

Note: The full 100Gbps switching capacity between all four slots and the virtual fabric is only avail-
able when the MTC is configured for Mesh switching mode and provisioned with
XLMAXLM/SLM/AXLM-80/SLM-80s in each slot.
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Figure 3-25 shows the bandwidth capabilities of an MTC configured for Mesh switching mode and
provisioned with XLM/AXLM/SLM/AXLM-80/SLM-80s and TEMs.

Note: When TEMs are used, the switching capacity for the particular slot pair is reduced to
60Gbps. Only one TEM can be used in slots 3 and 5, and slots 4 and 6 (the other slot must
contain an XLM/AXLM/SLM/AXLM-80/SLM-80 to provide access to the virtual fabric).

Figure 3-25 MTC Mesh Switching Mode Bandwidth Capacity (with TEMs)
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Note: The AXLM-80/SLM-80 only supports up to 80Gbps across the line side.

Note: Any attempt to provision a TEM in a chassis configured for Mesh switching mode in both

slot 3 and slot 5 will be denied by the management interfaces, as will any attempt to provi-
sion a TEM in both slot 4 and slot 6.
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Management Control Module (MCM)

Note: Unless specifically noted otherwise, all references to the MCM will refer to either the
MCM-B and/or MCM-C interchangeably.

Table 3-54 MCM Product Details

Product Ordering
Name (PON) Description
MCM-B Management Control Module
MCM-C Management Control Module

Functional Description

The Management Control Module, referred to as MCM, is a half-height module that occupies reserved slot
7A and/or slot 7B of the DTC/MTC and provides shelf controller functionality for all modules resident within
the chassis. Each DTC/MTC must have at least one MCM.

The MCM contains the system software and configuration database for the DTN and performs the
following:

m Management gateway functions to the external DCN in the Main Chassis

® |n a multi-chassis configuration, the MCM in the Main Chassis performs node controller functions
controlling all chassis within the DTN

m In the Expansion Chassis, the MCM performs shelf controller functions controlling only the modules
resident within that chassis

Note: Only MCMs in a Main Chassis will contain the configuration database.

The MCMs in the Main Chassis and Expansion Chassis are interconnected through NCT ports located on
the 1/0 Panel.

For high-availability, redundant MCMs can be deployed in a DTC/MTC. One MCM actively performs the
node/shelf control functions while the other MCM is in the standby mode. In a multi-chassis configuration,
the interconnected redundant MCMs provide the inter-chassis redundancy.

Note: In a multi-chassis configuration the DCN and AUX ports on the 1/O panel of the Main Chas-
sis are active. The DCN and AUX ports on the I/O panel of an Expansion Chassis are dis-
abled.

The MCM supports the local craft interfaces for local management access.
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MCM-C
The MCM-C provides enhanced performance compared to previous version MCMs and allows for support
of large-capacity DTNs (DTNs containing up to 96 line module/TEMs).

The MCM-C contains resource enhancements such as a higher performance CPU, increased flash
memory for persistence storage, and increased/higher bandwidth physical memory.

Note: The MCM-C does not support the following DTC fan tray PON type: D-FANTRAY-A.

For single-chassis DTNs and for Expansion Chassis on multi-chassis DTNs, any combination of MCM-B
and MCM-C can be used. For the Main Chassis on a multi-chassis DTN, the management interfaces
(Infinera DNA/GNM/TL1) will raise the alarm OLDREV-CTRLR (older revision controller present in invalid
configuration) if an MCM-B is installed on a node with more than 32 line modules provisioned.

Note: The OLDREV-CTRLR alarm is raised by the management interfaces (Infinera DNA/GNM/
TL1) on nodes with an MCM-B node controller when the node is provisioned with 32 line
modules, although the maximum number of line modules supported for an MCM-B node
controller is 48. The OLDREV-CTRLR alarm has no functional impact and this discrepancy
will be resolved in a future IQ NOS software release.

The MCM parameters are provided in Table 3-55.
Table 3-55 MCM Parameters

Parameter MCM-B MCM-C
CPU Frequency 466Mhz 1250Mhz
Persistence Storage 1GB 2GB
Physical Memory 512MB 2GB
(SDRAM)
Infinera Corporation DTN and DTN-X Hardware Description Guide  Release 8.0
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Block Diagram

Figure 3-26 MCM Functional Block Diagram
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External Indicators and Connectors

The MCM provides circuit pack status LED indicators and craft Ethernet/serial port connectors as shown in
Figure 3-27.

Figure 3-27 MCM Faceplate
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Note: Figure 3-27 shows the faceplate for an MCM-C but applies to all MCM types.
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Circuit Pack Level LEDs

The MCM provides four LEDs to indicate the circuit pack status as described in Table 3-56.

Management Control Module (MCM)

Table 3-56 MCM Status LED Indicators

LED

Color

Description

PWR (Power)

Green

Indicates the presence (lit) or absence (dimmed) of power supply to
the MCM

NC (Node Controller) | Green

Indicates the circuit pack function: Active (Green) or Standby (off).
Flashing Green indicates circuit pack is up but the management
planes are not up

ACT (Active) Green / Yellow Indicates the circuit pack status: Active/In-service (Green) or
Standby (Yellow). Flashing Yellow indicates switchover or Make
Standby operation in progress

FLT (Fault) Red Indicates the presence (lit) or absence (off) of an alarm on the cir-

cuit pack: Critical, Major, or Minor. Flashing Red indicates (Bring-up
mode)

Note: Refer to the Infinera GNM Fault Management and Diagnostics Guide for more detailed
information regarding circuit pack and port LED functions. The MCM circuit pack LED
states are determined by controller configuration: Node Controller (NC) Active MCM, NC
Standby MCM, Shelf Controller (SC) Active MCM, and SC Standby MCM.

Port Indicators

The craft Ethernet port on the front panel of the MCM has the craft Ethernet status LEDs: DATA and LINK.
The LED illumination is as shown in Table 3-57.

DTN and DTN-X Hardware Description Guide

Table 3-57 Port Visual Alarm Indicators on the MCM

LINK DATA
(Green) (Green)

Description

ON ON * Link established

» Port is active
OFF OFF * Link not established
ON OFF * Link established

Port is not active

Release 8.0 Infinera Corporation
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Connectors
The MCM provides craft Ethernet and craft serial ports for management purposes as described in
Table 3-58.
Table 3-58 MCM Connectors
Connector Type Purpose

CRAFT10Base-T

10/100Base-Tx Auto-
MDIX RJ-45

Used by maintenance personnel for managing the network
element

CRAFT DCE

9600 RS-232 DCE DB-9
Female

Used by maintenance personnel for initial commissioning of
a network element during turn-up and test. Also used for
field-debugging

Technical Specifications

Table 3-59 provides the mechanical and electrical specifications for the MCM.

Table 3-59 MCM Technical Specifications

Type Parameter Specification
Mechanical specifications Height 8.95 inches / 227.33mm
Width 1.00 inches / 25.40mm
Depth 11.1 inches / 281.94mm
Weight 2.7Ib /1.2kg
Electrical specifications Power consumption See Table 3-1 on page 3-4

Infinera Corporation
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Band Multiplexing Module (BMM)

Note: Unless specifically noted otherwise, all references to the BMM will refer to either the BMM,
BMM2, BMM2P, BMM1H, and/or BMMZ2H interchangeably.

There are several different BMM types supported on the DTC/MTC, all of which provide Optical Carrier
Group (OCG) multiplexing/de-multiplexing and EDFA gain with some accommodating mid-stage access for
dispersion compensation. The BMM occupies reserved slot 1 and/or slot 2 of the DTC/MTC and can be
broken down into the following categories:

m BMM-4-Cn (n=1,2,3)": four-port, full-height BMM used on the DTC that multiplexes up to four OCGs
in the C-Band, and has L-Band expansion capabilities. MS in the part number indicates mid-stage
access. Versions A and B exist for this module. This BMM is used to support a 40-channel system

Note: When deploying a BMM-4-Cn Version A that has mid-stage access, if the DCM is between
0 and 800 ps/nm, the addition of a 5dB optical attenuator is required for normal operation. If
the DCM is above 800 ps/nm then there is no requirement for the 5dB optical attenuator.

m BMM-4-CXn (n=1,2,3)": four-port, full-height BMM used on the DTC that multiplexes up to four
OCGs in the C-Band only. The X in the part number signifies that this BMM does not have L-Band
expansion capabilities. MS in the part number indicates mid-stage access. BMM-4-CXn Version A
performs the same function as BMM-4-Cn Version B. This BMM is used to support a 40-channel sys-
tem

m BMM-8-CXHn (n=1,2,3)1: eight-port, full-height BMM used on the DTC that multiplexes up to eight
OCGs in the C-Band only. The X in the part number signifies that this BMM does not have L-Band
expansion capabilities. The H in the part number identifies it as a high power BMM. This high power
BMM is used to support an 80-channel system

m BMM2-8-CXH2-MS: Gen 2, eight-port, full-height BMM used on the DTC that multiplexes up to eight
OCGs in the C-Band only. The X in the part number signifies that this BMM does not have L-Band
expansion capabilities. The H in the part number identifies it as a high power BMM. MS in the part
number indicates mid-stage access. This high power BMM is used to support an 80-channel system

m BMM2-8-CH3-MS: Gen 2, eight-port, full-height BMM used on the DTC that multiplexes up to eight
OCGs in the C-Band only. This BMM does not have L-Band expansion capabilities. The H in the part
number identifies it as a high power BMM. MS in the part number indicates mid-stage access. This
high power BMM is used to support an 80-channel system or in conjunction with the BMM2-8-CEH3
expansion BMM2 to support a 160-channel system

m BMM2-8-CEH3: Gen 2, eight-port, full-height BMM used on the DTC that multiplexes up to eight
OCGs in the C-Band only. This BMM does not have L-Band expansion capabilities. The H in the part
number identifies it as a high power BMM. The E in the part number indicates that this BMM is an
expansion BMM2 used only in conjunction with the BMM2-8-CH3 to provide expansion capabilities
to support a 160-channel system

1. Value (n=1,2,3) corresponds to differences in span loss specifications, see Table 3-60 on page 3-87.
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B BMM2P-8-CH1-MS: Gen 2, eight-port, full-height BMM used on the DTC that multiplexes up to eight
OCGs in the C-Band only. This BMM does not have L-Band expansion capabilities. The H in the part
number identifies it as a high power BMM. MS in the part number indicates mid-stage access. This
high power BMM is used to support an 80-channel system or in conjunction with the BMM2P-8-
CEH1 expansion BMM2P to support a 160-channel system

B BMM2P-8-CEH1: Gen 2, eight-port, full-height BMM used on the DTC that multiplexes up to eight
OCGs in the C-Band only. This BMM does not have L-Band expansion capabilities. The H in the part
number identifies it as a high power BMM. The E in the part number indicates that this BMM is an
expansion BMM2P used only in conjunction with the BMM2P-8-CH1-MS to provide expansion capa-
bilities to support a 160-channel system

m BMM1H-4-CX2: four-port, half-height BMM used on the MTC that multiplexes up to four OCGs in
the C-Band only. The X in the part number signifies that this BMM does not have L-Band expansion
capabilities. This BMM is used to support a 40-channel system

m BMM2H-4-R3-MS: Gen 2, four-port, half-height BMM used on the MTC that multiplexes up to four
OCGs in the C-Band only. MS in the part number indicates mid-stage access. This BMM is used to
support a 40-channel system or in conjunction with the BMM2H-4-B3 expansion BMM2H to support
an 80-channel system

m BMM2H-4-B3: Gen 2, four-port, half-height BMM used on the MTC that multiplexes up to four OCGs
in the C-Band only. This BMM is used only in conjunction with the BMM2H-4-R3-MS to provide
expansion capabilities to support an 80-channel system

Table 3-60 lists the name and a brief description of the supported BMMs.

Table 3-60 BMM Product Details

Product Ordering
Name (PON) Description
Full-height BMMs that Support up to 40 Channels

BMM-4-C1-A Used on DTC only, C/L-Band, supports span losses from 0 to 20dB, with VOA, with-

BMM-4-C1-B out mid-stage access, supports OCGs 1, 3, 5, and 7.

BMM-4-C2-MS-A Used on DTC only, C/L-Band, supports span losses from 19 to 26dB, with mid-stage

BMM-4-C2-MS-B access, supports OCGs 1, 3, 5,and 7.

BMM-4-C3-MS-A Used on DTC only, C/L-Band, supports span losses from 25 to 34dB, with mid-stage

BMM-4-C3-MS-B access, supports OCGs 1, 3, 5,and 7.

BMM-4-CX1-A Used on DTC only, C-Band, supports span losses from 0 to 21dB, with VOA, without
mid-stage access, supports OCGs 1, 3, 5, and 7.

BMM-4-CX2-MS-A Used on DTC only, C-Band, supports span losses from 20 to 27.5dB, with mid-stage
access, supports OCGs 1, 3,5,and 7.

BMM-4-CX3-MS-A Used on DTC only, C-Band, supports span losses from 26 to 34dB, with mid-stage
access, supports OCGs 1, 3,5,and 7.
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Table 3-60 BMM Product Details

Product Ordering
Name (PON) Description
Full-height BMMs that Support up to 80 or 160 Channels

BMM-8-CXH1 Used on DTC only, C-Band, high power, supports span losses from 0 to 20dB, with
VOA, without mid-stage access, supports OCGs 1 - 8.

BMM-8-CXH2-MS Used on DTC only, C-Band, high power, supports span losses from 19 to 26.5dB,
with mid-stage access, supports OCGs 1 - 8.

BMM-8-CXH3-MS Used on DTC only, C-Band, high power, supports span losses from 25 to 34dB, with
mid-stage access, supports OCGs 1 - 8.

BMM2-8-CXH2-MS Used on DTC only, C-Band, high power, supports span losses from 5 to 32.5dB, with

mid-stage access, supports OCGs 1 - 8.

NOTE: The BMM2-8-CXH2-MS requires a GAM-1 in order to interconnect with a
DLM/XLM or ADLM/AXLM (set to Gen 1 mode) and is not designed to participate in
160-channel systems.

BMM2-8-CH3-MS Used on DTC only, C-Band, high power, supports span losses from 5 to 31dB, with
mid-stage access, supports OCGs 1 - 8.

The BMM2-8-CH3-MS is the base BMM2 for 160-channel systems. The BMM2-8-
CH3-MS multiplexes/de-multiplexes OCGs 1 - 8, and provides an expansion capa-
bility to interleave an additional 8 OCGs for a total of 160 channels using BMM2-8-
CEHS3.

NOTE: For 160-channel systems, a configuration with up to 4 OCGs provisioned on
the expansion BMM2 requires a minimum of 1 OCG to be provisioned on the base
BMM2. A configuration with 5 to 8 OCGs provisioned on the expansion BMM2
requires a minimum of 2 OCGs to be provisioned on the base BMM2.

NOTE: The BMM2-8-CH3-MS requires a GAM-1 in order to interconnect with a
DLM/XLM or ADLM/AXLM (set to Gen 1 mode).

BMM2-8-CEH3 Used on DTC only, C-Band, high power, supports span losses from 5 to 31dB, with-
out mid-stage access, supports OCGs 9 - 16.

The BMM2-8-CEH3 is an expansion BMM2. The line side of this BMM2 is connected
to the expansion band port of a base BMM2-8-CH3-MS to provide 160-channel sup-
port in the DTC with integrated OSC. The BMM2-8-CEH3 does not need to be in the
same chassis as the base BMM2-8-CH3-MS.

NOTE: A configuration with up to 4 OCGs provisioned on the expansion BMM2
requires a minimum of 1 OCG to be provisioned on the base BMM2. A configuration
with 5 to 8 OCGs provisioned on the expansion BMM2 requires a minimum of 2
OCGs to be provisioned on the base BMM2.

NOTE: The BMM2-8-CEH3 requires a GAM-1 in order to interconnect with a DLM/
XLM or ADLM/AXLM (set to Gen 1 mode).
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Table 3-60 BMM Product Details

Product Ordering
Name (PON) Description

BMM2P-8-CH1-MS Used on DTC only, C-Band, high power, with mid-stage access, supports OCGs 1 -
8. The BMM2P-8-CH1-MS provides higher input power per OCG compared to previ-
ous BMM2s.

The BMM2P-8-CH1-MS is the base BMM2P for 160-channel systems. The BMM2P-
8-CH1-MS multiplexes/de-multiplexes OCGs 1 - 8, and provides an expansion capa-
bility to interleave an additional 8 OCGs for a total of 160 channels using BMM2P-8-
CEH1.

NOTE: Supported span losses for the BMM2P-CH1-MS depend on the adjoining
preamplifier type (OAM-CXH1-MS, ORM-CXH1-MS, and/or ORM-CXH1) that is
used in conjunction with the BMM2P for the particular span.

NOTE: For 160-channel systems, a configuration with up to 4 OCGs provisioned on
the expansion BMM2P requires a minimum of 1 OCG to be provisioned on the base
BMMZ2P. A configuration with 5 to 8 OCGs provisioned on the expansion BMM2P
requires a minimum of 2 OCGs to be provisioned on the base BMM2P.

NOTE: The BMM2P-8-CH1-MS requires a GAM-2 in order to interconnect with an
ADLM/AXLM (set to Gen 2 mode).

BMM2P-8-CEH1 Used on DTC only, C-Band, high power, without mid-stage access, supports OCGs
9-16.

The BMM2P-8-CEH1 is an expansion BMM2P. The line side of this BMM2P is con-
nected to the expansion band port of a base BMM2P-8-CH1-MS to provide 160-
channel support in the DTC with integrated OSC. The BMM2P-8-CEH1 does not
need to be in the same chassis as the base BMM2P-8-CH1-MS.

NOTE: Supported span losses for the BMM2P-CEH1 depend on the adjoining
preamplifier type (OAM-CXH1-MS, ORM-CXH1-MS, and/or ORM-CXH1) that is
used in conjunction with the BMM2P for the particular span.

NOTE: A configuration with up to 4 OCGs provisioned on the expansion BMM2P
requires a minimum of 1 OCG to be provisioned on the base BMM2P. A configura-
tion with 5 to 8 OCGs provisioned on the expansion BMM2 requires a minimum of 2
OCGs to be provisioned on the base BMM2P.

NOTE: The BMM2P-8-CEH1 requires a GAM-2 in order to interconnect with an
ADLM/AXLM (set to Gen 2 mode).

Half-height BMMs that Support up to 40 or 80 Channels

BMM1H-4-CX2 Used on MTC only, C-Band, supports span losses from 5 to 24.5dB, without mid-
stage access, supports OCGs 1, 3, 5, and 7.
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Table 3-60 BMM Product Details

Product Ordering
Name (PON) Description
BMM2H-4-R3-MS Used on MTC only, C-Band, supports span losses from 5 to 32dB, with mid-stage

access, supports OCGs 1 - 4.

The BMM2H-4-R3-MS is the base BMM2H for 80-channel systems. The BMM2-8-
CH3-MS multiplexes/de-multiplexes OCGs 1 - 4, and provides an expansion capa-
bility to interleave an additional 4 OCGs for a total of 80 channels using BMM2H-4-
B3.

NOTE: For 80-channel systems, a configuration with up to 4 OCGs provisioned on
the expansion BMM2H requires a minimum of 1 OCG to be provisioned on the base
BMM2H.

NOTE: The BMM2H-4-R3-MS requires a GAM-1 in order to interconnect with a
DLM/XLM or ADLM/AXLM (set to Gen 1 mode).

BMM2H-4-B3 Used on MTC only, C-Band, supports span losses from 5 to 32dB, without mid-stage
access, supports OCGs 5 - 8.

The BMM2H-4-B3 is an expansion BMM2H. The line side of this BMM2H is con-
nected to the expansion band port of a base BMM2H-4-R3-MS to provide 80-chan-
nel support in the MTC with integrated OSC. The BMM2H-4-B3 does not need to be
in the same chassis as the base BMM2H-4-R3-MS.

NOTE: A configuration with up to 4 OCGs provisioned on the expansion BMM2H
requires a minimum of 1 OCG to be provisioned on the base BMM2H.

NOTE: The BMM2H-4-B3 requires a GAM-1 in order to interconnect with a DLM/
XLM or ADLM/AXLM (set to Gen 1 mode).
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Functional Description

Note: Unless specifically noted otherwise, all references to the BMM will refer to either the BMM,
BMM2, BMM2P, BMM1H, and/or BMM2H interchangeably.

Note: BMM2s that are set to Native Automated mode (the default mode) support Auto-discovery
only for DLMs, XLMs, ADLMs, and/or AXLMs (Auto-discovery will not complete if a BMM2
is set to Native Automated and is connected to an SLM). Furthermore, BMM2s that are set
to SLTE Mode 1 support Auto-discovery only for SLMs (Auto-discovery will not complete if
a BMM2 is set to SLTE Mode 1 and is connected to a DLM, XLM, ADLM, or AXLM.

Note: For 160-channel systems using full-height BMM2/BMM2Ps, a configuration with up to 4
OCGs provisioned on the expansion BMM2/BMMZ2P requires a minimum of 1 OCG to be
provisioned on the base BMM2/BMM2P. A configuration with 5 to 8 OCGs provisioned on
the expansion BMM2/BMM2P requires a minimum of 2 OCGs to be provisioned on the
base BMM2/BMM2P.

Note: For 80-channel systems using half-height BMM2Hs, a configuration with up to 4 OCGs pro-
visioned on the expansion BMM2H requires a minimum of 1 OCG to be provisioned on the
base BMM2H.

Note: An intermediary GAM may be required between a BMM and a line module due to the
increased launch power required on certain BMMs (BMM2/BMM2H/BMM2Ps). For details
on the possible GAM/BMM/line module configurations, see “GAM/BMM/Line Module Sup-
ported Combinations” on page 3-171.

The Band Multiplexing Module, referred to as BMM, optically multiplexes/de-multiplexes up to 6.4Tbps of
traffic signals (for 160-channel systems equipped with LM-80s and CMMs), and also amplifies the DWDM
signal.

Note: The BMM2/BMM2P optically multiplexes/de-multiplexes up to 8 Tbps of traffic signals (for
160-channel systems equipped with AOLM-500/A0OLX-500/SOLM-500/SOLM-500s). Refer
to “Infinera DTN-X" on page 2-1 for additional information.

The BMM performs the following functions when connected to line modules/CMMs:

m Optically multiplexes supported DWDM channels from the line modules or CMMs, known as Optical
Carrier Groups (OCGs), onto the line side facility
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m Optically de-multiplexes the OCGs from the line side facility and passes them to the local line mod-
ules or CMMs

B Provides optical insertion and extraction of the 1510nm Optical Supervisory Channel (OSC) by using
a 1510nm optical filter

m Optically amplifies the multiplexed OCG signals on the transmit and receive side by using an optical
pre-amplifier

B Manages Infinera’s Automated Gain Control (AGC)

B Provides higher power for 80-channel systems (BMM-8, BMM2-8-CXH2-MS, BMM2-8-CH3-MS,
BMM2P-8-CH1-MS, and BMM2H-4-R3-MS when used in conjunction with BMM2H-4-B3)

B Provides higher power for 160-channel systems (BMM2-8-CH3-MS when used in conjunction with
BMM2-8-CEH3, or BMM2P-8-CH1-MS when used in conjunction with BMM2P-8-CEH1)

B Provides user-configurable launch power offset from -2.0dB to +2.0dB to configure the launch power
from the EDFA in the transmit direction

Note: The valid range for the launch power offset for the BMM2P-8-CH1-MS is -10.0dB to +10dB.
Adhere to the value provided by Network Design or by an Infinera Technical Assistance
Center (TAC) resource.

B Provides user-configurable gain tilt offset from -0.5dB to +0.5dB in order to offset the positive gain tilt
that Raman modules add to the wavelengths. Gain tilt offset is not supported on constant gain BMMs

Note: Do not configure the gain tilt offset unless consulted to do so by an Infinera TAC resource.

B Provides user-configurable target power offset on the OCG in order to improve the reach of phase-
modulated signals such as polarization multiplexed-quadrature phase shift keying (PM-QPSK) when
the signal co-exists with signals that use OOK (On Off Keying) modulation, see “Required Number of
Effective Channels for Release 8.0” on page 3-97

B Support for submarine line terminal equipment (SLTE) Mode 1 on full-height BMM2s (BMM2-8-CH3-
MS, BMM2-8-CEH3, and/or BMM2-8-CXH2-MS). SLTE Mode 1 allows for a full-height BMM2 to
interoperate with a third-party submarine amplifier system

B Support for manually configuring the receive EDFA gain on BMM2s set to SLTE Mode 1. The receive
EDFA gain is an absolute value, not an offset value, and is independently configured on base and
expansion BMM2s

Note: Do not configure the receive EDFA gain unless consulted to do so by an Infinera TAC
resource.

B Detects a break in the transmission fiber and performs Automatic Laser Shutdown (ALS) to minimize
potential laser radiation exposure to field personnel; ALS can be disabled by the user from any of the
management interfaces for a provisionable period of time (1 to 480 minutes)
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Note: ALS cannot be disabled for OAM/ORM (OAM-CXH1-MS/ORM-CXH1-MS/ORM-CXH1)
preamplifier configurations.

B Provides the following optical spectrum analyzer (OSA) ports for test purposes:
Q OSA port for the receive EDFA output (available only on BMM-4/BMM-8s)

Q OSA port for the aggregate line input

Q OSA port for the aggregate line output (not available on BMM2-8-CEH3, BMM2P-8-CEH1,
and/or BMM2H-4-B3)

B Accommodates mid-stage access for DCMs and/or DSEs (BMM2 only). The user can view the
expected mid-stage loss (via the management interfaces) based on the provisioned DCMs and/or

DSEs

Table 3-61 lists the maximum expected mid-stage loss and the associated threshold value (Mid-
stage Port OPR Out of Range - Low Alarm) for the supported BMMs.

Table 3-61 BMM Maximum Mid-stage Loss Supported

BMM Type Maximum Mid-stage Loss (MSL) Mid-stage Port OPR Out of Range -
Supported (dB) Low Alarm Threshold (dB)
R6.0.x/
R6.0.x/ RS5.0.x = R5.1.x = R7.0.x =
R5.0.x R5.1.x R7.0.x MSL + 0.52 MSL MSL
Min Max Min Max Min Max
BMM-4/BMM-8 (with 0.0 | 105 0.0 | 105 0.0 | 10.5 | N/A 10.5 10.5
mid-stage access)
BMM2-8-CXH2-MS 0.0 8.5 0.0 8.5 0.0 85 (9.0 8.5 8.5
BMM2-8-CH3-MS 0.0 8.5 0.0 8.5 0.0 85| 9.0 8.5 8.5
BMM2H-4-R3-MS N/A N/A 0.0 8.5 0.0 8.5 | N/A 8.5 8.5
BMM2P-CH1-MS N/A N/A N/A N/A 0.0 8.5 | N/A N/A 8.5
(with preamplifier)

a. The 0.5dB margin implemented in IQ NOS Release 5.0.x was removed in Release 5.1.x.

Note: As a precaution during initial system turn-up, the Dispersion Compensation Fiber (DCF)
Optical Loss of Light (OLOS) alarm is generated if the measured mid-stage loss is out of
tolerance relative to the provisioned expected mid-stage loss. If there is no DCF fiber con-
nected (for example, no DCF input), then a DCF OLOS alarm will be reported. If there is a
DCF fiber connected and the mid-stage loss is high, then a DCF OOR Low (Out of Range,
Low) alarm will be reported.
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Note: In addition to BMM-to-DLM/XLM/ADLM/AXLM/SLM connections, the BMMs can also be
configured in BMM-to-BMM connections in order to optically express OCGs through a node
without converting the optical signals to electrical. Optical Express connections between
BMMs require special attenuation and reach considerations, refer to the Infinera DTN and
DTN-X Turn-up and Test Guide. For additional information on Optical Express, refer to the
Infinera DTN and DTN-X System Description Guide.

Note: Connecting a BMM to a BMM2 along a digital link is not a valid configuration. The only time
a BMM should be connected to a BMM2 along a digital link is during an equipment/span
upgrade for BMM2 deployment.

m  Support for 40-Channel to 80-Channel interoperability across spans. Release 8.0 supports the
interoperability of 40-channel to 80-channel BMMs and of 40-channel to 80-channel BMM2s. The
following guidelines apply to 40-channel to 80-channel interoperability:

Note: For BMMs (opposed to BMM2s), 40-channel to 80-channel interoperability should be used
as a transitional configuration only. During the transition, a misconnection (MIS-CONN)
alarm on the Band CTP will be raised until both ends of the span are equipped with either
40-channel or 80-channel BMMs. In addition, Optical Express is not supported on 40-chan-
nel to 80-channel BMM spans.

O For BMMs, a 40-channel BMM can be connected to an 80-channel BMM using OCGs 1, 3, 5,
and/or 7

Q For BMM2s, a 40-channel half-height BMM2H can be connected to an 80-channel full-height
BMM2 using OCGs 1, 2, 3, and/or 4 (if only the base BMM2H is connected); or using OCGs 1, 2,
3,4,5, 6,7, and/or 8 (if both the base and expansion BMM2HSs are connected)

O BMM-to-BMM2/BMMZ2P interoperability is not supported. BMMs must be connected to BMMs,
BMM2s must be connected to BMM2s, and BMM2Ps must be connected to BMM2Ps

O In all cases of 40-channel and 80-channel BMM or BMM2 interoperability, the number of chan-
nels must be set to the same value on each side of the span. For example, if a BMM on one side
of the span is set to 20 channels, the BMM on the other side of the span must also be set to 20
channels

QO Optical Line Amplifiers with OAMs/ORMs are supported on spans that use 40-channel to 80-
channel interoperability
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When BMMs are deployed utilizing TW-C fiber type, optical attenuation is required to reduce optical fiber

nonlinearities, refer to Table 3-62.
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Table 3-62 BMM Optical Attenuator Pad Requirement for TW-C Fiber Type

BMM Launch Power (dBm/ch)

Gen 1 Gen 2 Gen 2
(80 Channels) (160 Channels)
0 1.5 -1.5
Channel Count TW-C Target Required Optical
Launch Power Attenuator Pad

(dBm/ch) (dB)
10 to 40 -3.0 3 5
41to 80 -3.0 3 5
81 to 160 -6.0 N/A N/A

Note: Attenuation is required for all links (BMM/BMM2-to-Raman, BMM/BMM2-to-ORM,
BMM-to-BMM, and/or BMM2-to-BMM2) when TW-C fiber is deployed. Ensure that the
appropriate optical attenuator pad is installed at the BMM/BMM2 Line Out port.

BMM OCG Optical Power Specifications

The OCG optical power specifications (per OCG port) for the different BMM types are listed in Table 3-63.

Infinera Corporation

Table 3-63 BMM OCG Optical Specifications

Input Power Output Power
BMM Type (dBm) (dBm)
BMM/BMM1H -14t0-12.5 6.5t08.5
BMM2/BMM2H -1.5t09.0 0.0t0 9.0
BMM2P 2.0t0 10.5 2.5t010.5
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BMM Maximum Gain and Span Loss Specifications

The maximum gain and span losses supported for the different BMM types are listed in Table 3-64.

Table 3-64 BMM Maximum Gain and Span Loss Specifications

BMM Type Maximum Gain (dB) Span Loss Range (dB)
BMM-4-C1-A 20.5 0.0t0 20.0
BMM-4-C1-B 20.5 0.0t0 20.0
BMM-4-C2-MS-A 26.5 19.0 to 26.0
BMM-4-C2-MS-B 26.5 19.0 t0 26.0
BMM-4-C3-MS-A 34.0 25.0t0 34.0
BMM-4-C3-MS-B 34.0 25.0t0 34.0
BMM-4-CX1-A 20.5 0.0t0 21.0
BMM-4-CX2-MS-A 26.5 20.0t0 27.5
BMM-4-CX3-MS-A 34.0 26.0 to 34.0
BMM-8-CXH1 20.5 0.0t0 20.0
BMM-8-CXH2-MS 26.5 19.0to 26.5
BMM-8-CXH3-MS 34.0 25.0t0 34.0
BMM2-8-CXH2-MS 27.5 5.0t032.5
BMM2-8-CH3-MS 29.0 5.0t031.0
BMM2-8-CEH3 N/A 5.0t031.0
BMM2P-CH1-MS 18.0 See note below
BMM2P-CEH1 N/A See note below
BMM1H-4-CX2 24.0 5.0t024.5
BMM2H-4-R3-MS 27.0 5.0t0 32.0
BMM2H-4-B3 N/A 5.0t0 32.0

Note: Supported span losses for the BMM2P-CH1-MS and BMM2P-CEH1 depend on the
adjoining preamplifier type (OAM-CXH1-MS, ORM-CXH1-MS, and/or ORM-CXH1) that is
used in conjunction with the BMMZ2P for the particular span.
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Required Number of Effective Channels for Release 8.0

Note: Contact Infinera Technical Assistance Center (TAC) before configuring target power offset.

Before Release 8.0, the BMMs used identical launch power to transmit each channel across the optical
transport section (OTS), and all of the line modules used OOK modulation. In Release 7.0, the LM-80s
support new modulation formats (PM-BPSK and PM-QPSK), which means that a BMM may be
transmitting a combination of PM-QPSK, PM-BPSK, and OOK modulated channels across the line. This
co-existence of different modulation schemes in the same OCG can present a problem: The reach of a
phase-modulated signal such as PM-QPSK can be impaired by neighboring channels that use OOK
modulation if all channels have equal channel power. This problem can be corrected by modifying the
launch power for various channels or OCGs based on link design. For this reason, Release 7.0 allows the
user to configure the target power offset on a per-OCG basis on the BMM and on a per-optical channel
(OCH) basis on the LM-80:

m On the OCG level, the power of the ingress signal to the BMM on that OCG is reduced by the power
as defined by the target power offset value configured on the BMM OCG. Different channel offset
values (within the supported range) can be provisioned for every OCG within an OTS

Note: When target power offset on the BMM OCG is changed from a more negative to a less neg-
ative or zero offset (e.g., from -4dB to 0dB), the "OPR-OOR-L" and "Power Adjustment
Incomplete" alarms may be reported for the duration of the time it takes to adjust the power
to incorporate the new offset value.

® On the OCH level the power of the ingress signal to the CMM from the LM-80 OCH is reduced by
the power as defined by the target power offset value configured on the CMM OCH PTP. Thus, the
power of individual channels within an OCG can also be offset. Different channel offset values
(within the supported range) can be provisioned for every LM-80 OCH within an OCG

Infinera’s AGC relies on a minimum power received (and thus a minimum number of channels) in order to
detect a signal and complete Auto-discovery of optical connections. In order to complete Auto-discovery,
AGC requires:

B Atleast 2 channels per OCG
B Atleast 8 channels per OTS

B At least 8 channels from an expansion BMM to its associated base BMM

Note: For LM-80s, if an optical channel (OCH PTP) is in the Locked state, that channel does not
count towards the minimum channel count.

Even if the above requirements are satisfied, it is possible that the launch power over the line is reduced
due to target power offset, thus dropping the launch power below what would be expected for two
channels, and this may also prevent Auto-discovery from completing.
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With the introduction of target power offset, it becomes important to consider the number of “effective
channels” carried by the OCG and also by the OTS.

For example, an OCG might contain two channels, but if a target power offset has been applied to the
OCG and/or to any of the channels in the OCG, the number of effective channels may be less than the
minimum requirement of two channels. Furthermore, because an LM-80’s channel power can be offset by
both the OCH target power offset and by the containing OCG target power offset, it is important to note that
each channel can support a maximum of -4dB total target power offset. For example, if the BMM OCG
target power offset is set to -3dB, the channels in that OCG can support a maximum CMM OCH target
power offset of -1dB, for a total target power offset of -4dB.

Table 3-65 shows how the total target power offset applied to OCG reduces the number of effective
channels in the OTS. For example, if an OCG has three channels and is configured with a target power
offset of -2dB, the effective channel count will be 1.9, which does not meet the minimum channel
requirement per OCG. Table 3-65 shows in red the target power offset values that will not meet the
minimum channel requirement per OCG.

Table 3-65 Effective Channels as a Result of OCG Target Power Offset

Total Target Number of Actual Channels
Power Offset
Value (dB) 1 2 3 4 5 6 7 8 9 10
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
-1 0.8 1.6 24 3.2 4.0 4.8 5.6 6.4 7.1 7.9
-2 0.6 1.3 1.9 25 3.2 3.8 44 5.0 5.7 6.3
-3 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0
-4 0.4 0.8 1.2 1.6 2.0 24 238 3.2 3.6 4.0
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Similarly, Table 3-66 shows how the target offset applied to channels at the LM-80 OCH PTP level affects
the effective channel count in the OCG. For example, if an OCG has three channels and each channel is
configured with a target power offset of -2dB, the effective channel count will be 1.8, which does not meet
the minimum channel requirement per OCG. Table 3-66 shows in red the target power offset values that
will not meet the minimum channel requirement per OCG.

Table 3-66 Effective Channels as a Result of LM-80 OCH PTP Target Power Offset

Target Power Number of Actual Channels
Offset Value
(dB) 1 2 3 4 5 6 7 8 9 10
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
-1 0.8 1.6 24 3.2 4.0 4.8 5.6 6.4 71 7.9
-2 0.6 1.3 1.9 2.5 3.2 3.8 4.4 5.0 5.7 6.3
-3 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Because of this, it is important to ensure that the total number of active channels included in each OCG,
OTS, and between base/expansion BMMs meets the minimum channel requirement, taking into account
the total target power offset for the OCG and for all LM-80 channels in the OCG, and also taking into
account any optical channels on the LM-80 that are in the Locked state (because locked channels do not
count towards the number of effective channels in the OCG):

B The effective channel count in an OTS is the sum of the channel counts from each OCG

B The effective channel count in a CMM OCG is the sum of the channel counts from each
LM-80/CMM OCH

For example, if there are five LM-80 OCH channels in a CMM OCG:

m |LM-80 OCH Channel 1 (configured in the corresponding CMM OCH) is assigned a target offset of
-3dB. The effective channel count for this channel is 0.5

m |LM-80 OCH Channel 2 (configured in the corresponding CMM OCH) is assigned a target offset of
0dB. The effective channel count for this channel is 1

m |LM-80 OCH Channel 3 (configured in the corresponding CMM OCH) is assigned a target offset of
-3dB. The effective channel count for this channel is 0.5

m |LM-80 OCH Channel 4 (configured in the corresponding CMM OCH) is assigned a target offset of
0dB. The effective channel count for this channel is 1

m |LM-80 OCH Channel 5 (configured in the corresponding CMM OCH) is assigned a target offset of
0dB, but the LM-80 OCH is in the Locked state. The effective channel count for this channel is 0

m Total effective channel count in the CMM/BMM OCG willbe 0.5+1+0.5+1+0=3
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Line System Configurations

Band Multiplexing Module (BMM)

Line system configurations are supported to provide a longer reach across digital spans by improving the
optical add/drop multiplexer (OADM) performance of the Infinera Digital Optical Network. A preamplifier
configuration is supported at a DTN site.

Table 3-67 lists the required modules for a DTN with a preamplifier configuration.

Table 3-67 Line System Configuration Supported

Node Type

Main Module

Booster Module

Preamplifier
Module

DTN

BMM2P-8-CH1-MS

Not supported

Any one of the
following:

+ OAM-CXH1-MS
*+ ORM-CXH1-MS
+ ORM-CXH1

Note: Preamplifier modules must be associated with the main module (from the management
interfaces) to provide preamplifier functions for the required digital span(s). Otherwise,
Infinera’s AGC will not function along the span(s).

Note: The ORM-CXH1-MS and ORM-CXH1 can be configured as preamplifiers. When configured
as a preamplifier, these ORMs can be provisioned in an OTC Expansion Chassis of a DTN.

DTN and DTN-X Hardware Description Guide Release 8.0
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Block Diagrams

Note: Unless specifically noted otherwise, all references to the BMM will refer to either the BMM,
BMM2, BMM2P, BMM1H, and/or BMM2H interchangeably.

This section provides the BMM control and data plane block diagrams as follows:

m BMM control plane block diagram as shown in Figure 3-28 on page 3-102

m BMM-4-Cn data plane block diagram as shown in Figure 3-29 on page 3-103

m BMM-4-CXn-A data plane block diagram as shown in Figure 3-30 on page 3-104
BMM-8-CXHn data plane block diagram as shown in Figure 3-31 on page 3-105
BMM2-8-CXH2-MS data plane block diagram as shown in Figure 3-32 on page 3-106
BMM2-8-CH3-MS data plane block diagram as shown in Figure 3-33 on page 3-107
BMM2-8-CEH3 data plane block diagram as shown in Figure 3-34 on page 3-108
BMM2P-8-CH1-MS data plane block diagram as shown in Figure 3-35 on page 3-109
BMM2P-8-CEH1 data plane block diagram as shown in Figure 3-36 on page 3-110
BMM1H-4-CX2 data plane block diagram as shown in Figure 3-37 on page 3-111
BMM2H-4-R3-MS data plane block diagram as shown in Figure 3-38 on page 3-112
BMM2H-4-B3 data plane block diagram as shown in Figure 3-39 on page 3-112
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Figure 3-28 BMM Control Plane Block Diagram
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Figure 3-29 BMM-4-Cn Data Plane Block Diagram
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Figure 3-30 BMM-4-CXn-A Data Plane Block Diagram

OSA Monitor
IN

!

DCM  OSARx

OUT IN AMP OUT

Line IN =—»>C

VOA

OSC Rx
OSC Tx

Line OUT <€—C, M

DE-
MUX

‘4— MUX

OSA Monitor
ouT

Band Multiplexing Module (BMM)

OCG1 OuUT
OCG3 OUT
OCG5 OuUT
OCG7 OUT

OCG1IN
OCG3IN
OCG5 IN
OCG7 IN

infn_156

Note: VOA will not be present on C2 and C3 versions of a BMM.

DTN and DTN-X Hardware Description Guide

Infinera Proprietary and Confidential

Release 8.0

Infinera Corporation



Infinera DTN Page 3-105

Figure 3-31 BMM-8-CXHn Data Plane Block Diagram
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Figure 3-32 BMM2-8-CXH2-MS Data Plane Block Diagram
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Figure 3-33 BMM2-8-CH3-MS Data Plane Block Diagram
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Figure 3-34 BMM2-8-CEH3 Data Plane Block Diagram
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Figure 3-35 BMM2P-8-CH1-MS Data Plane Block Diagram
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Figure 3-36 BMM2P-8-CEH1 Data Plane Block Diagram
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Figure 3-37 BMM1H-4-CX2 Data Plane Block Diagram
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Figure 3-38 BMM2H-4-R3-MS Data Plane Block Diagram
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Figure 3-39 BMMZ2H-4-B3 Data Plane Block Diagram
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External Indicators and Connectors

Note: Unless specifically noted otherwise, all references to the BMM will refer to either the BMM,
BMM2, BMM2P, BMM1H, and/or BMM2H interchangeably.

The BMM provides circuit pack status/port LED indicators, and line/port connectors as follows:

B BMM-4-Cn-A as shown in Figure 3-40 on page 3-114

B BMM-4-Cn-B as shown in Figure 3-41 on page 3-115

B BMM-4-CXn-A as shown in Figure 3-42 on page 3-116
BMM-8-CXHn as shown in Figure 3-43 on page 3-117
BMM2-8-CXH2-MS as shown in Figure 3-44 on page 3-118
BMM2-8-CH3-MS as shown in Figure 3-45 on page 3-119
BMM2-8-CEH3 as shown in Figure 3-46 on page 3-120
BMM2P-8-CH1-MS as shown in Figure 3-47 on page 3-121
BMM2P-8-CEH1 as shown in Figure 3-48 on page 3-122
BMM1H-4-CX2 as shown in Figure 3-49 on page 3-123
BMM2H-4-R3-MS as shown in Figure 3-50 on page 3-124
BMM2H-4-B3 as shown in Figure 3-51 on page 3-125
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Band Multiplexing Module (BMM)

Figure 3-40 BMM-4-Cn-A Faceplate
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-¢— Line Connectors

~¢— OSA Monitor Connector for
Line Input and Output

~¢— OSA Monitor Port for
Facility Output

-~«— L-Band Connectors

~— DCM Connectors
(Not Present on C1 Version)

~¢— OCG 1 Connectors

-+— OCG 3 Connectors

~— OCG 5 Connectors

~— OCG 7 Connectors
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Figure 3-41 BMM-4-Cn-B Faceplate
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