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Data Sheet

Cisco Network Convergence System 5500 Series:
Fixed Chassis

Product Overview

Based on the Cisco Global Cloud Inde, digitalization is projected to grow global data center and public/private
cloud networks traffic more than 25 percent annually, resulting in a threefold increase by 2019. To help network
providers meet these challenges, the Cisco® Network Convergence System 5500 Series is built with features such
as high port densities, deep packet buffering, and forwarding hardware optimized for these types of deployments,

The Cisco NCS 5500 Series offers four fixed configuration chassis, the NCS 5501 (Figure 1), NCS 5501 SE
(Figure 2), NCS 5502 and NCS 5502 SE (Figure 3). These systems provide functionality vital to both the Top of
Rack (ToR) and spine or leaf roles common to modern spine-and-leaf architectures. Capabilities such as advanced
packet classification, segment routing, ultra-wide ECMP, programmable network management and telemetry are
added to the robust and mature features already present in Cisco I0S® XR Software Release 6.0.0.

Figure 1. The Cisco NCS 5501 Chassis

Flgure 2,  The Cisco NCS-5501-SE Chassis

Figure 3.  The Cisco NCS-5502 and NCS-5502-SE Chassis

Cisco 10S XR Software Overview
The Cisco NCS 5500 Series fixed chassis is powsred by industry leading canier-class 84-bil versivn of Cisuo 10S
XR Software designed on operatlonal efficiency, optimized utilization and service agility

(evolved programmable network). Cisco 10S XR Software offers rich features such as iPXE bool, auto
provigioning, native suppertforsthi




Software Requirements
The Cisco NCS 5500 Series fixed chassis support Cisco 10S XR Software Release 6.1.1 and later.

Specifications

Tables 1 through 8 list key specifications for the Cisco NCS 5500 Series fixed chassis.

Table1.  Features and Benefits of Cisco NCS 5500 Series Fixed Chassis (Clsco I0S XR Software 6.1.1 Release or Beyond)

Integrated Interface

Industry leading carrigr-class Clsco
108 XR Software

Management ports

External USB port

Embedded USB (eUSB) storage

Power consumption

Redundancy 22 1 6
2.2.1.5

1GE/10GE/25GE/40GE/100 Gigabit Ethernst suppornt

Visibility and telemetry
Machine-to-machine interface
Application hosting

Flexible pletform and packaging
Modularity

Automation

Provides easy access to system console

- Helps simplify image and file management 2.2.10.3

Flash memory devices for storing software image, configuration, logging, and recovery
Ultra~low power per Gigabit Ethernet

Redundant fan tray
Redundant AC or DC power supply

Table 2. Cisco NCS 5501 Fixed Chassls Specification

Chassis PIDs

Interfaces

Integrated Route Procassor
Management Ports
Flexible Forwarding Ports

NCS-56501-SE

NCS-6601 2_2.2_2?
2.2.2.1

Performance 221 A b

Routes Scale

Power & Cooling Features 2.2 .1.5:

2.2.1.6

Power Consumption

Dutput power, For input powakes
0.91, which represents.alerag
efficiency,

- NCS-5501 Typical: 240W at 25 degrees Celsius ]
Maximum: 370W at 55 degrees Celsius &

NCS-5501

NCS-5501-SE

NCS-5501: 48 ports of 1GE/10GE
6 ports of 40GE/100GE

NCS-5501-SE: 40 ports of 1GE/10GE
4 poris of 40GE/100GE

108-XR 64-blt software running on an 8 cores x86 CPU @ 2Ghz

3x RJ45, one for console and two for management LAN ports

4x 100 Gigabit Ethernet with QSFP28 optics

QSFP+ optics to support 40GE and 4x 10GE breakout options available
40x 10 Gigabit Ethernet with SFP+ or SFP optics to support 1GE speed
Bx 100 Gigabit Ethernet with QSFP28 optics

QSFP+ oplics (o support 40GE and 4x 10GE breakout oplions available
48x 10 Gigabil Ethernet with SEP+ or SFP optics to'sUpport 1GE speed
Up to 800 Gbps of system throughput

NCS-5501: Up to 1M FIB entries

NCS-5501~SE: Up to 2M FIB antries

2 hot-sweppable powsr supplies providing 1+1 redundancy.

Reveraible airflow available (power supply MD detarmines alrflow direction)
2 hot-swappable fan trays provide redundant system cooling

Typical: 260W at 26 degrees Celsi

YU 2
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Physical Speclfication Height: 1RU 1.72in (4.37 cm)
Width:17.4 in (44.20 cm)
Depth: 21.7 in (55.12 cm)
NCS5501 Weight: 22.8 Ibs (10,34 kgs)
NCS5501-SE Welght: 23.5 Ibs (10.66 kgs)

Table 3. Cisco NCS 5502 Fixed Chassis Specification

Chassis PID NCS-5502
NCS8-5502-SE

Flexlble Forwarding Ports NCS-5502 48 ports of 100GE/40GE/10GE via 4x10GE
NCS-5502-SE 48 porls of 100GE/40GE/10GE via 4x10GE

Integrated Route Processor 108-XR 64-bit software running on a12 cores x86 CPU @ 1.6Ghz

Management Ports 3x RJ45, one for console and two management LAN ports

Flexible Forwarding Ports 48x 100 Gigabit Ethernet with QSFP28 or QSFP+ optics to support 100GE, 40GE, and 4x 10GE
breakout options

Performance Up to 4.8Tbps of system throughput

Route Scale NCS5502: Up to 1M FIB entries
NCS5502-SE: Up to 2M FIB entries

Power & cooling features 4 hot-swappable power supplies providing N+N redundancy

Reversible airflow available (power supply PID determines airflow direction)
3 hot-swappable fan trays provide redundant system cooling

Power Consumptlon NCS-5502 Typical: 1450W at 25 degrees Celsius
Outpul power, For input power, divide by Maximum: 2000W at 55 degrees Celsius
0.91, which represents average supply : : .
efficlency. NCS-5502-SE Typical: 1850W at 25 degrees Celsius

Maximum: 2400W at 55 degrees Celsius
Physl|cal Specification Height: 2RU 3.45 in, (8.73 cm)

Width: 17.3 In. (43.94 cm)

Depth: 30.0 in. (76.20 cm)

NCS5502 Welght: 55.5 Ibs (25,174 kgs)
NCS85502-SE Welght: 52.6 Ibe (23.813 kgs)

Table 4. Software Feature Support on NCS 5500 Fixed Chassis In Cisco I0S XR Software 6.1.1 Release or Beyond

Description

Layer 2 2.2
2.2

Specification
1 Layer 2 switch ports
4« IREE 802.1Q VLAN encapsulation/Q-inQ arcapsulation

o |EEE 802.1ad

¢ Cisco Bundle Ethernet technology (up to 32 ports per Ethernet Bundle)
2.2.3.3  « Link Aggregation Control Protocol (LACP): IEEE 802,3ad
2.2.3.5 » Jumbo frames on all ports (up to 9216 bytes)
2 2

e L2 ingress Access Control List (ACL)

.2.3. o L2 AC-AC cross-connect 22.4.2
» Ethomnot Flow Moint (CFT) and VAN trunks 2,23 .1 Ik
e Virtual Router Redundancy Protucol (VRRP) 22 43
Laynr 3 » IPvd and IPV6 unicast 22.4.4
2.2.4.1 o LayecSinterfaces: physical and subsinieraces 224.7 2246

» Rouling protocols: statle; Open Shonast Path First (OSPRV2)LOSEES. Inlemediate System to
2.2.4.7  Intermediate System (S1S), 1SISv6, and Botdsr Galeway Protocol (BGR)

o 32-way.Equal-Cosl Multipath (EGMR)
L3 ingress and eyiess IPvd ACL and IPvB ACL

© 2017 Cisco and/or its affiliates. Al rightrmase
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Description Specification
e Cisco Bundle Ethemet technology (up to 32 porta per Ethernet Bundle)
o Link Aggregation Control Protocol (LACP): IEEE 802.3ad
2.2.4.10 " o yumbo frame suppomi(up 10,9216 bytes)
2.2.4.12 o HotStandby Router Protocol (HSRR)VInual Routar Redundancy Prolacol (VRRP)
22413 o LayargiVinaalRovateietwork (LSVEN)
MPLS o Label switching
slDP 2272
e MPLS Traffic Engineering
2061 ° Ehemetover MPLS (EompLs) 2.2.7.3

Sagment Routing (SR) 2262 » Segment rauting=based.transpon
g «:[S1S:extenslons fo.segment:routing
2.2.6.3 .+ 0sRFexiensions to segment routing
2.2,6.4 «:BGRagresspeeringsnginearing
2265 e:Segment Rouling Traffic Enginaedng:(SRTE)
na o~ SegmentRouting:TopalogyiindependentiLoop FrenAllernalives (THLFA)
Quallty of Service (QoS) 2.2.6.6 o Hierarchical QoS 2 2 8 1

» Ingress classification based on Class of Servica (L2), IP differentiated service code point (L3), IP
ACL (L3/L4), IP precedence (type of sarvice) (L3)

o DSCP marking 2.2.8.2
o 8 number of queues for user traffic 2284

o Support for priorlty queuing 2 2 8 5
Automatlon 2.2.10.6 = Zero-TouchProvisloning (ZTR),4RXE
e Configuration management 2.2_9_3
2.2.10.7 = Network Configuration Protocol (NETCONGIYANG madel) 2 2 9.4
Security = Provides comprehensive network security features, including ACLs; control-plane protection; ey
management plane protection; routing authentications; Authentication, Authorization, and 2 295
Accounting (AAA) and Terminal Access Controller Access-Control System Plus (TACACS+); 2 2 9.6
2.2.10.2 Secure Shell (SSH) Protocol; SNMPv3; and RPL support S
s Layer 2 ingress ACLs 2.2.9.1 2.2.9.7
e Layer 3 ingress ACLs 2292 2.2.9.8
Management * MIB, XML, JSON, GPB, and SNMP 229 9

22 1 04 « MPLS OAM (label swilched palh (LSP] ping, LSPraceroule)
2.2.10.5: « Ethemet:0am

Supported Transceivers Modules
Check the data sheet for Cisco NCS 5500 Series supported transceivers module.

Environment

Table &. Environmental Properties for NCS 5500 Fixed systems

Property. Cicoo NCE 5800 Scrica
3210 104°F (0 to 40°C)

Non-operating (storage) Temperature 40 to 158°F (=4010 70°C)

Normal Operating Temperature

2.2.11

Operating Humidity 5% to 85% (noncondensing) 2.2.1 1

Note: Not to exceed 0.024 kg water or dry air
+ 8torage (relstiva) Humidity % v RE% al 400 prr NFRS GR-8-Coira

Note: Not to exceed 0.024 kg water or dry air

Allitude U 16 10,000 H (U to 3000m)

Power Inputs Worldwide renging AC (80-265V; 50-60 Hz)
Worldwide ranging DC (-40V to -72V)

Air Flow Front to back

Bauk (o front

© 2017 Cisco and/or its affiliates. All nights reserved, This document is Cisco Public Information,
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Regulatory Standards Compliance

Table 6. Regulatory Standards Compliance: Safety and EMC

Specitication Description

Regulatory compllance Products should comply with CE Markings according to directives 2004/108/EC and 2006/95/EC
Network Equipment Deslonedia meet GR:ES:COREANIGRMBBCARE 2 2 12
Blllding:Standaréis:(NEBS)

: Safaty 2.2.13.1 - ULB0960-1 Second Edition

o CAN/CSA-C22.2 No. 60950-1 Second Edition
o EN 60950-1 Second Edltion
2.2.1 3.1 e [EC 60950-1 Second Edition
o AS/NZS 60950-1
» GB4943

EMC:Standards ¢ 4ICFR-Pan.16(CFR47) ClassA 2.2 13.2
o AS/NZS CISPR22 Class A
o CISPR22 Class A
e EN55022 Class A
o |CES003 Class A
e VCCI Class A
o ENB1000-3-2
¢ EN61000-3-3
o KN22 Class A
© CNS13438 Class A

EMC Immunity e ENs5024 2 2 13.3
¢ CISPR24
o EN300386
o KN 61000-4 series

Rohs 22134 . The.‘ﬂrsild;uq:.la:ﬂ.qm compliant with exceplions (o7 leaded-ball arid-siray (BGA) balls and lsad press-1il
' conneclors,

Additional information related to NCS5500 regulatory compliance and safety standards.

Ordering Information

Table 7. Ordering Information for NCS5501 and NCS-5501-SE

Chassis NCS-5601 NCS5501 Fixed 48x10G and 6x100G chassls

RTU NCS8-5501-LIC NCS 5501 Right To Use License

Chassis NCS-6501-SE NCS5501 - 40x10G and 4x100G Scale Chassls

RTU NCS-5501SE-l.IC . NCS 55601 Scale Right To Use License

sw XR-NC55-P-06,01 Clsco NCS 6500 10S XR 6.1 Image
XR-NC55-PK9-08.,01 Cisco NCS 5500 10S XR 6.1 PK9 Image

Fan Option NCS-1RU-FAN-RV NCS 5500 1RU Chassis Fan Tray Port-S Exhaust/Back-to-Front
NCS-1RU-FAN-FW . NCS 5500 1RU Chassis Fan Tray Por-S Intake/Front-to-back

Power Optlon * NCS-1100W-ACRV NCS 5500 AC 1100W Power Supply Port-S Exhaust/Back-to-Front
NCS-1100W-ACFW NCS 5500 AC 1100W Power Supply Port-S Inteke/Front-to-back
NCS- 1100W-DCRV NCS 5500 DC 1100W Power Supply Port-S ExhaustlBack-to-Fronl
NCS-950W-DCFW NCS 5500 DC 950W Power Supply Pon-s IntakelFront-to-back
NPS-1 100W-HVRV NCS8 8800 1100W HVAC/ IVDC PortsS [xhaust/Dacks-lo-Fi:

NCS-1100W-HVFW NC8 5500 1100W HVAC/HVDC Port-S Intake/Fro

© 2017 Cisco and/or its sffiliates, All rights reserved. This document is Cisco Public Information.
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Part Number | Description
" Accessories " NCS-1RU-ACC-KIT - NCS 5500 Accessary Kt for 1RU Chassis

Option

NCS-1 RU-NEBS-KIT NCS 5500 NEBS Kit for 1RU Chassis — Includes NCS-1RU-ACC-KIT

Table 8. Ordering Information for Software Licenses Available on NCS-5501

Part Number Description

NC55P-ADVL3-5501T ' NCS 8500 L3VPN Lic for NCS-5501

NCB56P-ADVL3-100T NCS 5500 L3VPN Lic for NCS 5500 Base Per 100G Bandwidth
NCS55P-ADVL2-6501T NCS 5500 L2VPN Lic for NCS-5501

NC66P-ADVL2-100T NCS 5500 L2VPN Lic for NCS 5500 Base Per 100G Bandwidth
NCBESP-CRAGR-5501T NCS 5500 Core and Aggregatlon Lic for NCS-5501
NC&6P-CRAGR-100T NCS 8500 Core and Aggr Lic for NCS 5500 Base Per 100G BW
NC66P-PEER-5601T NCS 5500 Peering Lic for NCS-5501

NC56P-PEER-100T NCS 5500 Peering Lic for NCS 5500 Base Per 100G Bandwidth
NCS5P-ADVDC-5501T NCS 5500 Advance Data Center Lic for NCS-5501
NCE5P-ADVDC-100T NCS 6800 Adv Data Center Lic for NCS 5500 Base Per 100G BW

NCG5P-BASIC-LSR NCS 5500 Basic MPLS LSR License

Table 9. Ordering Information for Software Licenses Available on NCS-5501-SE

NC5§5P-ADVL3-5501S8 NCS 5500 L3VPN Lic for NCS-5501-SE

NC56P-ADVL3-1008 “NCS 5500 L3VPN Lic for NCS 5500 SE Per 100G Bandwidth
NCG6P-ADVL2-6501S NCS 5500 L2VPN Lic for NCS-5501-SE
NC55P-ADVL2-100S NCS 5500 L2VPN Lic for NCS 5500 SE Per 100G Bandwidth
NC56P-CRAGR-55018 NCS 6500 Core and Aggregation Lic for NCS-5501-SE
NC6&6P-CRAGR-100S NCS 5600 Core and Aggr Lic for NCS 5500 SE Per 100G BW
NC65P-PEER-6601S NCS 5500 Peering Lic for NCS-5501-SE

NCE6P-PEER-100S NCS 5500 Peering Lic for NCS 5500 SE Per 100G Bandwidth
NCB5P-ADVDC-85018 NCS 5500 Advance Data Center Lic for NCS-5501-SE
NC56P-ADVDC-100S NCS 5500 Adv Data Center Lic for NCS 5500 SE Per 100G BW
NC56P-BASIC-LSR NCS 5500 Basic MPLS LSR License

NCGEEP-TIMING-F NCS 5500 Timing and Mobility Lic for Fixed Chassis

Table 10.  Ordering Information for Optics Supported on NCS-5501 and NCS-5501-SE Chassis

1G GLC-TE (1000BASE-T) 1000BASE-T standard, RJ45 copper
2 2 2 3 GLC-SX-MMD Note on NCS-5501-SE: GLC-TE (1000BASE-T) SFP module and 1G Auto Negotiation
L.l GLC-LH-SMD (Clause 37) with 1G optical SFP, is not supported on ports 8 to 15

1000BASE-SX short wavelength; MMF
1000BASE-LX/LH long-wavelength; SMF, 10km

10G SFR0G-8R Clsco 10GBASE-SR GFP+ Module for MMF
: . SFP-10G-SR-5 : Cisco 10GBASE-SR SFP+ Module for MMF S-Class ]
: 2'2‘2'4 SFP-10G-SR-X " Cleco muliirate 10GBASE-SR, 10GBASE-SW and OTUZe SFFP+ Module for MMF, extended
- lemporature rango
SFP-10G-LR
SEP-10G-LR Cisco 10GBASE-LR SFP+ Module for SMF

Clsco 10GBASE-LR SFP+ Module for SMF S-Class

Clsco mullirate 10GBASE-LR, 10GBASE-LW and OT
temperature range

SMF, exlended

>
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Type Part Number Description

40G QSFP-40G-SR4 40GBASE-SR4 QSFP+ transcelver module for MMF, 4-lanes, 850-nm wavelength, 12-fiper
2.2.2.5 QSFP40G-SR4-S MFO/MTP connector .
QSFP-40G-CSR4 40GBASE-SR4 (IEEE 802.3ba Spec.) QSFP+ transceiver module for MMF, 4-lanes, 850-nm
5 wavelength, 12-fiber MPO/MTP connector
o R 40GBASE-CSR4 QSFP+ transceiver module for MMF, 4-lanes, 850-nm wavelength, MPO-12
QSFP-40G-LR4 connector, 300 m reach with OM3 fiber
QSFP-40G-LR4-S 40G QSFP Bi-Directional transceiver module, Duplex Multi-mode Fiber, LC Duplex
WSP-Q40GLR4L connector, 100m reach with OM3 flber

QSFP-4x10G-LR-8 (40G-PSM4) " 40GBASE-LR4 QSFP40G transceiver module for SMF, 4 CWDM lanes In 1310nm window
Muxed Inside module, Duplex LC connector, 10km, Multi-rate Support (40G Ethernet and
QSFP-40G-ER4 OTU3)

40GBASE-LR4 QSFP40G transceiver module for SMF, 4 CWDM lanes in 1310nm window
Muxed inside module, Duplex LC connector, 10km

40GBASE-LR4 QSFP40G transcalver module for SMF, 4 CWDM lanes in 1310nm window
Muxed inside module, Duplex LC connector, 2km

4x10GBASE-LR/40G PSM4 transcelver

40GBASE-LR4 QSFP40G transcelver module for Single Mode Fiber, 4 CWDM lanes in
1310nm window Mused Inside module, Duplex LC connactor, 40km

100GBASE SR4 QSFP Transcsiver, MPQ, 100m over OM4 MMF

100GBASE LR4 QSFP Transcelver, LC, 10km over SMF

100GBASE CWDM4 QSFP Transceiver, L.C, 2km over SMF

100GBASE PSM4 QSFP Transceiver, MPO, 500m over SMF

100G QSFP-100G-SR4-S
QSFP-100G-LR4¢-S
QSFP-100G-CWDM4-S
QSFP-100G-PSM4-S

QSFP-100G-AOC 1M
QSFP-100G-AQC2M
QSFP~100G-AOC3M
QSFP-100G-AOCEM
QSFP-100G-AOC7M
QSFP-100G-AOC10M
QSFP-100G-AQC15M
QSFP-100G-AQC20M
QSFP-100G-AOC25M
QSFP-100G-AOC30M

Table 11.  Ordering Information for Power Cables Supported on NCS-5501 and NCS-5501-SE Chassis

Pait Numbey
CAB-250V-10A-BR
CAB-250V-10A-ID
CAB-260V-10A-1S
CAB-C13-C14-2M
PWR-CORD-ROK-A

. 16454-M-CBL-R-JPN
CAB-250V-10A-AR

CAB-260V-10A-CN AC Powsr Cord - 230V, '10A - PRC

CAB-9K10A-IT Power Cord, 250VAC 10A CEl 23-16/Vil Plug, ltaly
CAB-AC-L620-C13 AC Power Cord, NEMA L6-20 - C13, 2M/6.5ft

CAB-C13-CBN Cablnet Jumper Pawer Cord, 250 VAC 104, G14-C13 Cannectors
CAB-NSKSA-NA Power Cord, 200/240V 8A North America

CAB-3P-JPN AC Pawer Cord (Japan), C13, 3 Prang Plug, 2.3M
CAB-9K10A-SW Power Cord, 250VAC 10A MP232 Plug, SWITZ

CAB-9K10A-UK Power Cord, 250VAC 10A BS1363 Plug (13 A fuse), UK
CAB-ACTW AC Power Cord (Taiwan), C13, EL 302, 2,3M

CAR-IND-10A 10A Rower cable for [ndia

© 2017 Cisco and/or its affiliates. Al nights reserveq, This document is Cisco Public Information. \f{’

i Description

100GBASE QSFP Active Optical Cables 1 meter
100GBASE QSFP Active Optical Cables 2 meter
100GBASE QSFP Active Optical Cables 3 meter
100GBASE QSFP Active Optical Cables 5 meter
100GBASE QSFP Activa Optical Cables 7 mater
100GBASE QSFP Active Optical Cables 10 meter
100GBASE QSFP Active Optical Cables 15 meter
100GBASE QSFP Active Optical Cables 20 meter
100GBASE QSFP Active Optical Cables 25 meter
100GBASE QSFP Active Optical Cables 30 meter

Power Cord - 250V, 10A - Brazil
AC Power Cord ~ 250V, 10A , India
AC Power Cord - 250V, 10A - Israel

Power Cord Jumper, C13-C14 Connectors, 2 Meter Length

Pwr Cord ROK 1.8m BlackYP-22K To YC-12
AC power cable - Japan right exit
AC Power Cord - 250V, 10A - Argentina

\' o
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Part Numher
16464-M-CBL-L~JPN
CAB-9K10A-EU
CAB-9K12A-NA
CAB-C13-C14-JMPR
CAB-9K10A-AU

Table 12.

hassls

l Description

AC power cable - Japan left exit

Power Cord, 250VAC 10A CEE 7/7 Plug, EU

Power Cord, 125VAC 13A NEMA 5-16 Plug, Narth America
Recessed receptacle AC power cord 27in

Power Cord, 250VAC 10A 3112 Plug, Australia

Ordering Information for NCS-5502 and NCS-5502-SE

Cl NCS-55602 NCS5502 Fixed 48x100G chassls

RTU NCS-5502-LiC NCS 5502 Right To Use License

\ Chassls NC8-8502-SE NC85802 - 43x100G Scale Chassls
RTU NCS-55028E-LIC NCS 5502 Scale Right To Use License
sw XR-NC55-P-06.01 . Clsco NCS 5500 108 XR 6.1 Image

XR-NC56-PKg-08.01
NC55-2RU-FAN-RV
NC55-2RU-FAN-FW
NC65-2KW-DCRV

Cisco NCS 6500 10S XR 8.1 PK9 Image

NCS 5500 Fan Tray 2RU Chassis Port-S Exhaust/Back-to-Front
NCS 5500 Fan Tray 2RU Chassis Port-S Intake/Front-to-back
NCS5500 DC 2KW Power Supply Port-S Exhaust/Back-to-Front

Fan Optlon

Power Option

NC55-2KW-DCFW NCS 5500 DC -2KW Power Supply Port-S Intake/Front-to-back
NCSS-ZKW-ACRV NCé 5500 AC 2KW l;’dwer Suppiy bén-s Exhaustléack~to—l£r6nt
NC55-2KW-ACFW NCS 5500 AC 2KW Power Supply Pon-S Intake/Front-to-back
Accessories NCS-2RU-ACC-KIT NCS 5500 Accessory Kit for 2RU Chassis
Filter Optlon NCS8-5602-FLTR-RV NCS 5502 Filter Port-side exhaust/Back-to-Front
NCS-8502-FLTR-FW i NCé 5602 Filter Port-Side Intake/Front-to-back
Table 13.  Ordering Information for Software Licenses Available on NCS-5502 Chassis

= Description
NCS 5500 L3VPN Lic for NCS-5502
NCS 5600 L3VPN Lic for NCS 6500 Base Per 100G Bandwidth
NCS 6500 L2VPN Lic for NCS-5502
NCS 5500 L2VPN Lic for NCS 5500 Base Per 100G Bandwidth
NCS 5500 Core and Aggregation Lic for NCS-5502
NCS 5500 Core and Aggr Lic for NCS 5500 Base Per 100G BW
NCS 5500 Peering Lic for NCS-5502
NCS 5500 Pasring Iz for NCS 5600 Base Rer 100G Bandwldth
NCS 5500 Advance Data Center Lic for NCS-5502
NCS 5500 Adv Data Center Lic for NCS 5500 Base Per 100G BW
NCS 5500 Basic MPLS LSR License

Part Number
NC56P-ADVL3-6502T
NC§6P-ADVL3-100T
NCG56P-ADVL2-5502T
NCB6P-ADVL2-100T
NCB66P-CRAGR-6502T
NCG55P-CRAGR-100T
NC&6P-PEER-5602T
NCG65P-PEER-100T
NC55P-ADVDC-5602T
NCS§P-ADVDC-100T
NC55P-BASIC-LSR

Table 14.  Ordering Information for Software Licenses Available NCS-5502-SE Chassis

Rart Nuimher
NC55P-ADVL3-5502S
NC58P-ADVL3-1008
NC56P-ADVL2-65028
NCE6P-ADVL2-1008

Description
"NCS 5500 L3VPN Lic for NCS-5502-SE
- NCS 8500 LL3VPN Lie for NCS 5600 SE Per 100G Bandwidth
NCS 5500 L2VPN Lic for NCS-5502-SE
NCS 5500 L2VPN Lic for NCS 5500 SE Per 100G Bandwldth
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Part Number

NCE5P-CRAGR-55028

NC55P-CRAGR-100S
NC&6P-PEER-5602S
NC55P-PEER-100S

NC65P-ADVDC-66028

NC55P-ADVDC-100S
NC56P-BASIC-LSR

: Description

NCS 5500 Core and Aggregation Lic for NCS-5502-SE

NCS 5600 Core and Aggr Lic for NCS 5500 Base Per 100G BW
NCS 5500 Peering Llc for NCS-5502-SE
NCS 5500 Peering Lic for NCS 5500 SE Per 100G Bandwidth

NCS 5500 Advance Data Center Lic for NCS-5502-SE

NCS 5500 Adv Data Cenlter Lic for NGS 5500 SE Per 100G BW
NCS 5500 Basic MPLS LSR License

Table 16.  Ordering Information for Optics Supported on NCS-5502 and NCS-5502-SE Chassis
Type Part Number Dcscriptio-n
100G 2. 2 26 QSFP-100G-SR4-S 100GBASE SR4 QSFP Transcelver, MPO, 100m over OM4 MMF
QSFP-100G-LR4-S 100GBASE LR4 QSFP Transceiver, LC, 10km over SMF
QSFP-100G-CWDM4-S 100GBASE CWDM4 QSFP Transceiver, LC, 2km over SMF
QSFP-100G-PSM4-S 100GBASE PSM4 QSFP Transceiver, MPO, 500m over SMF
QSFP-100G-AOC1M 100GBASE QSFP Active Optical Cables 1 meter
QSFP-100G-AOC2M 100GBASE QSFP Active Optical Cables 2 meter
QSFP-100G-AOC3M 100GBASE QSFP Active Optical Cables 3 meter
QSFP-100G-AQCSM 100GBASE QSFP Active Optical Cables 5§ meter
QSFP-100G-AOC7M 100GBASE QSFP Active Optical Cables 7 meter
QSFP-100G-AQOC10M 100GBASE QSFP Active Optical Cables 10 meter
QSFP-100G-AOC15M 100GBASE QSFP Active Optical Cables 15 meter
QSFP-100G-AQC20M 100GBASE QSFP Active Optical Cables 20 meter
QSFP-100G-AOC25M 100GBASE QSFP Active Optical Cables 25 meter
QSFP-100G-AOC30M 100GBASE QSFP Active Optical Cables 30 meter
40G QSFP-40G-SR4 40GBASE-SR4 QSFP+ transceiver module for MMF, 4-lanes, 850-nm wavelength, 12-fiber
QSFP-40G-SR4-S MPO/MTR connector
40 - E 802, ec. FP+ transcelver module for MMF, 4-lanes, 8
COPADGOTU {AIGRASEONS A e QP oo mode o LA a0
40GBASE-CSR4 QSFP+ transcaiver module for MMF, 4-lanes, 850-nm wavelength,
QSFP-40G-LR4 MPO-12 connector, 300 m reach with OM3 fiber
QSFP-40G-LR4-S 40C QSFP Bi-Directional transceiver module, Duplex Multi-mode Fiber, LC Duplex
WSP-Q40GLR4L connector, 100m reach with OM3 fiber
- QSFP-4x10G-LR-S 40GBASE-LR4 QSFP40G transceiver module for SMF, 4 CWDM lanes in 1310nm window
(40G-PSM4) Mixed inslde module, Duplex LC connacior, 10km, Multi-rate Support (40G Ethernet and
QSFP-40G-ER4 JOTR)
40GBASE-LR4 QSFP40G transceiver module for SMF, 4 CWDM lanes in 1310nm window
" Muxed Inside module, Duplex LC connector, 10km
40GBASE-LR4 QSFP40G transcelver module for SMF, 4 CWDM lanes in 1310nm window
Muxed inside module, Duplex LC connector, 2km
: 4x10GBASE-LR/40G PSM4 transcelver
- 40GBASE-LR4 QSFP40G transceiver module for Single Mode Fiber, 4 CWDM |anes
- 1310nm window Muxed inslde module, Duplex LC connector, 40km
Table 16.  Ordering Information for Power Cables Supported on NCS-5502 and NCS-5502-SE Chassis

Part Nuinber
CAB-280V-10A-BR
CAB-250V-10A-ID
CAB-250V-10A.18
CAB-C13-C14-2M
PWR-CORD-ROK-A
18484-M-CBL-R-JPN
CAB-250V-10A-AR

Description
Power Cord - 250V, '10A - Brazll
AC Power Cord - 250V, 10A , India
AC Power Cord - 250V, 10A - Israel

Powor Cord Jumpor, G13-C14 Conneclors, 2 Molor Length

Pwr Cord ROK 1.8m BlackYP-22K To YC-12

AC power cable - Japan right exit

AC Power Cord - 250V, 10A - Argentina
1

. . . I-
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Part Number
CAB-250V-10A-CN
CAB-9K10A-IT
CAB-AC-L620-C13
CAB-C13-CBN
CAB-NGK6A-NA
CAB-3P-JPN
CAB-9K10A-SW
CAB-8K10A-UK
CAB-ACTW
CAB-IND-10A

16464-M-CBL-L-JPN

CAB-9K10A-EU
CAB-9K12A-NA

Resgription

AC Power Cord - 260V, 10A - PRC

Power Cord, 250VAC 10A CEIl 23-16/VI! Plug, Italy

AC Power Cord, NEMA L6-20 - C13, 2M/6.,5ft

Cabinet Jumper Power Cord, 250 VAC 10A, C14-C13 Connectors
Power Cord, 200/240V 8A North America

AC Power Cord (Japan), C13, 3 Prong Plug, 2.3M

Power Cord, 250VAC 10A MP232 Plug, SWITZ

Power Cord, 250VAC 10A BS1363 Plug (13 A fuse), UK
AC Power Cord (Taiwan), C13, EL 302, 2.3M

10A Power cable for ndia

AC power cable - Japan left exit

Power Cord, 250VAC 10A CEE 7/7 Plug, EU

Power Cord, 125VAC 13A NEMA 6-15 Plug, North America

CAB-C13-C14-JMPR Recessed receptacle AC power cord 27in
CAB-8K10A-AU Power Cord, 250VAC 10A 3112 Plug, Australia
Warranty

The Cisco NCS 5500 Series has a 1-year limited hardware warranty. The warranty includes hardware replacement
with a 10-day turnaround from receipt of a Return Materials Authorization (RMA).

Service and Support

Cisco offers a wide range of services to help accelerate your success in deploying and optimizing the Cisco NCS
5500 Series. These innovative Cisco Services offerings are delivered through a unique combination of people,
processes, tools, and partners, and they are focused on helping you increase operating efficiency and improve
your data center network. Cisco Advanced Services uses an architecture-led approach to help you align your data
center infrastructure with your business goals and achieve long-term value. Cisco SMARTnet™ Service helps you
resolve mission-critical problems with direct access at any time to Cisco network experts and award-winning
resources. With this service, you can take advantage of the Cisco Smart Call Home service, which offers proactive
diagnostice and real-time alerts on your Cisco NCS 5500 Series. Spanning the entire network lifecycle, Cisco
Services offerings help increase investment protection, optimize network operations, support migration operations,
and strengthen your IT expertise.

Cisco Capital

Financing to Help You Achieve Your Objectives

Cisco Capital® financing can help you acquire the technology you need to achieve your objectives and stay
competitive. We can help you reduce Capital Expenditures (CapEx), accelerate your growth, and optimize your
investment dollars and ROI. Cisco Capital financing gives you flexibility in acquiring hardware, software, services,
and complementary third-party equipment. And you have just one predictable payment. Cisco Capital financing is
available in more than 100 countries. Learn mare.

For More Information

For more information aboutthg-Cisco NCS 5500 Series, visit Cisco Network Convergence System 5500 Series.




NCS 5500 Family Introduction

The Network Convergence System 5500 Series offers industry-leading density of routed 1/10/40/100G ports for
high-scale WAN aggregation. The NCS 5500 Series is designed to efficiently scale across Data Centers, Large
Enterprise, Web, Service Provider WAN and Aggregation Networks.

The Cisco NCS 5500 is a family of routing platforms including fixed and modular chassis. The platform offers high
port density, high performance forwarding, low jitter and the lowest power consumption per Gigabits/sec at a very
cost-effective price point. '

The NCS 5500 leverages the industry-leading 108 XR Operating System with a full suite of standard layer-2 and
layer-3 protocols, plus new features and functions such as:

*  Application Hosting

*  Programmability

= Enhanced Automation

* Machine to Machine interface (M2M)
“ Telemetry 2.2.10.8

* Flexible Package Delivery

This white paper focuses on the hardware architecture, characteristics and packet forwarding of NCS 5500 fixed
form factor platforms. There are currently four fixed form factor platforms available offering performance and scale.
Following is the naming convention for the fixed platform and the table summarizes the available models.

NCS 55xx:

xx: 01 -1 RU platform

Xx: 02 - 2 RU platform

SE : Platform with feature scale support

NCS 5501 48Bx 1/10Gbps SFP Ports

2222 6% 40/100Gbps QSFP Ports

NCS 5501-SE aox 1/10Gbps SFP Ports
4x 40/100Gbps QSFP Ports
NCS 5502 48x 40/100Gbps QSFP Ports
NC$ 5502-SE 48x 40/100Gbps QSFP Ports

Table 1- NCS 5500 Fixed Platforms
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NCS 5501/5501-SE Platform Architecture

The NCS 5501/5501-SE is a 1 RU fixed form factor routing platform that supports industry-leading performance
with 1/10/40/100G ports. The NCS 8501/5501-SE has SFP and|QSFP form-factor ports; the'SFP ports can be
used as 16 or 106 ports while the QSFP form-factor ports can/be used for either 406, 4x 106 ports in breakout
mode or 100G speeds, 2.2.2.2

NCS 5501/5501-SE has a System-on-a-Chip (SoC) single Forwarding ASIC that delivers up to 800Gbps of
throughput and up to 720 million packets per second (Mpps). This ASIC uses a 16MB on-chip packet buffer for
normal operation and a 4GB external deep buffer to handle up to 50ms of packet queuing in case of interface
congestion.

Figure 1- NCS 5501 Base Platform Figure 2- NCS 5501-SE Platform

The NCS 5501/5501-SE platform has Intel multi-core CPU with 32GB of RAM. There is a built-in 64GB of Flash
SSD storage which is part of the file system to provide additional on-board space for persistent storage. The high-
speed multi-core CPU and large memory base builds the foundation for a highly robust platform that runs Cisco’s
64-bit 10S XR Operating System. The 64-bit I0S XR enables better processing performance and faster access to
system memory. It also provides the ability to create containers to run third-party applications. These advantages
plus the new feature enhancements such as telemetry, programmability and flexible packaging in I0S XR, builds a
solid foundation for NCS 5500 platforms.

In the NCS 5501 Platform Family, there are two variants which are as follows.

NCS 5501 Base Model

The NCS 5501 base model is a 1 RU fixed form factor platform that supports 800Gbps of bandwidth and up to 720
million packets per second forwarding. It has 48x 1/10G SFP Ports and 6x 40/100G QSFP Ports. The NCS 5501
base model has an Intel 6-Core CPU operating at 1.9GHz with 32GB of RAM. This. "g!?) ased on an 800Gbps
System-on-a-Chip (So0) single ASIC, supporting on-chip tables of minimum 256K IPy4 or 64K IPVG routes (350K
IPv4 or 160K IPv6 with internet prefixes distribution) and 750k for IPv4 /32 and /24 routes shared with MPLS and
MAC. Globally, the system supports 1M+ prefixcs. 2.2.4.11




NCS 5501-SE Scale Model

The NCS 5501-SE is a 1 RU fixed form factor scale model that has 40x 1/10G SFP Ports and 4x 40/100G QSFP
Ports. It is based on Intel 8-Core CPU operating at 2GHz with 32GB of RAM. This model is based on System-on-a-
Chip (SoC) providing 800Gbps of bandwidth at 600 million packets per second forwarding. The difference between
NCS 5501 base model and NCS 5501-SE scale model is that NCS 5501-SE provides the extended feature scale
capability along with line rate performance on each port. The extended scale is achieved for FIB, ACL and QoS by
utilizing a 10MB external-TCAM. This external-TCAM is used in addition to the on-chip table. The off-chip/external-
TCAM provides up to 2M entries that can be shared between IPv4, IPv6 routes, ACL and QoS. Globally, the
system supports up to 2.75M prefixes.

NCS 5501-SE has the capability to support 1G and 10G ZR/DWDM® optics. ZR and DWDM support is only
available on ports from 16 till 39 which are highlighted with pink color on the chassis. NCS 5501-SE also supports
timing via the timing ports available at the front of the chassis.

NCS 5501 Bas . NCS 5501-SE

hassl,stHelghti 22.1.8

Chassis Dimenslons 21,70 x 17.40 x 1.72 inches
55.12 x 44,20 x 4,37 cm
Ports 48x 1/10Gbps SFP Ports 40x 1/10Gbps SFP Ports
6x 40/100Gbps QSFP Ports 4x 40/100Gbps QSFP Ports
24x 10G SFP Ports via Breakout 16x 10G SFP Ports via Breakout

Forwarding ASICs 2.2.1.1 800Gbps single Forwarding ASIC
Packet Forwarding Rate 2.2.1.2 720Mpps 600Mpps
Max Throughput 800Gbps
Resources 9 9 4 41  On-chip tables for a minimum of 256K FIB scale up to 2M IPv4 or 1M IPv6 routes

IPv4 or.64K IPv6 routes (350K IPv4 or (FIB scale up to 2.75M IPv4 routes if

160K [Pv6 with internet distribution) combined with on-chip tables)

Or-chip lables fon 750K IPva outes, MAC - On-vhip lables fur 750K 1Pv4 routes, MAC
and MPLS labels and labels




Buffers 16MB On-chip Buffers

4GB Off-chip Buffers
Latency 2 to 8 usec
Processor Intel 8-Core processor @ 1.9 GHz Intel 8-Core processor @ 2.0 GHz
System Memory 2213 32GB DRAM!
Flash Storage : 2.21.3  64GBFlashSSDStorage

Table 2- NCS 5501/5501-SE Platform Specifications

NCS 5502/5502-SE Platform Architecture

The NCS 5502/5502-SE is a 2 RU routing platform that supports industry-leading performance and density of
100G ports in fixed form factor. Both the NCS 5502 base model and NCS 5502-SE scale model have 48 QSFP
form-factor ports that can be configured as either 40G, 4x 10G in breakout mode or 100G ports.

Figure 5- NCS 5502 Platform

NCS 5502/5502-SE has eight Forwarding ASICs, each offering 600Gbps of bandwidth and up to 720Mpps of
throughput. The platform delivers up to 5,760 million packets per second (Mpps) and up to 4.8Tbps of line rate
~ forwarding. The eight Forwarding ASICs are connected to two Fabric ASICs called Switch Fabric Element (SFE).
" The Forwarding ASICs and Fabric Elements perform cell-based forwarding. The packets are segmented into
smaller sized cells (64 to 256 bytes) and distributed evenly to the two Fabric Elements. This mechanism provides
the required data path bandwidth and packet forwarding capacity to achieve a true non-blocking architecture, It
also permits the router to forward single flows with no bandwidth limitation.

The Forwarding ASIC on NCS 5502/5502-SE has a 16MB on-chip packet buffer for normal operation and a 4GB
external deep buffer to handle up to 50ms of packet queuing in case of interface congestion.

© 2016 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public
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Fan Trays and Power Supplies
Fan Trays:

NCS 5501/5501-SE platforms are based on redundant 1+1 while NCS 5502/5502-SE platforms are based on N+1
redundant hot-swappable fan trays. The fan trays provides front-to-back or back-to-front airflow choices to adapt to
any hot-aisle and cold-aisle configuration. The routers can be installed with ports facing the rear or with the ports
facing the front of the rack based on the desired airflow. The tabs of the fan tray can be either red or blue; these
colors indicate the front-to-back or back-to-front air flow.

Power Supplies:

The power supply modules of NCS 5500 fixed form-factor platforms deliver fault tolerance, high efficiency, load
sharing, and hot-swappable features to the platform. The fixed platforms have options for AC or DC power supply
providing 1+1 redundancy for NCS 5501/5501-SE and N+N redundancy for NCS5502/5502-SE platforms. The
power supplies provide internal component-level monitoring, temperature sensors, and intelligent remote-
management capabilities. Both the AC and DC power supplies are platinum-rated and offer 91% plus efficiency, so
less power is dissipated as heat and more power is available for the system to use than with typical power
supplies.

Management Ports:

On NCS 5501/5501-SE platforms, Qut-of-band management is available via two 10/100/1000Mbps Management
Ethernet interface; there is a serial RS-232 console port and a USB2,0 interface. In NCS 5501 the management,
console and USB ports are at the back of the chassis, while in NCS 5501-SE there ports are at the front,

The Out-of-band management on NCS 5502/5502-SE platforms is available via two 10/100/1000Mbps
Management Ethernet interface and a serial RS-232 console port at the front of the chassis. There is one USB2.0
interfaces that can be used for disaster recovery and also to transfer system images and logs. In NCS 5502/5502-
SE the management, console and USB ports are at the front of the chassis.
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NCS 5501-SE | 'NCS5502 | NCS5502.8F

Power Supply Units 2x 1100W AC ar DG 4% 2000W AC or DC
PSU Redundancy 2215 4+ 1/Redundancy N i N Redundancy
Input Voltage AC PSU 90 to 265V (min-max) 90 to 265V (min-max)
100 to 240V (nominal) 100 to 240V (nominal)
Input Voltage DC PSU -40 to -75V DC (min-max) -40 to -75V DC (min-max)
2.2.1.5 481080V DC (rominal) -48 to -60V DC (nominal)
Output Power AC PSU 1100 Watts 2000 Watts
Output Power DC PSU 1100 Watts - DC PSU for reverse airflow 2000 Watts

950 Watts - DC PSU for forward airflow

Typical Power Consumption 243 Watts 320 Watts 1450 Watts 1850 Watfts
PSU Efficiency Platinum Rated - 91% plus efficiency

Fan Trays 2 hot-swappable fan trays 3 hot-swappable fan trays

Fan Trays Redundancy 1+1 Redundancy N+1 Redundancy

Alr Flow Front-to-Back or Back-to-Front Airflow

Out of Band Management 2x 10/100/1000Mbps Management Ethernet

Console Port 2214 1xR$-232Serial port

USB Part 2.2.1.7 1XUSB 2.0 slots

Table 4- NCS 5500 Fixed Platform Fan & Power Supply Speclfications
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Conclusion

The Network Convergence System 5500 Series fixed form factor platforms are designed to provide highest
performance and scale in 1RU and 2RU configurations. The fixed platforms offer 1/10/40/100G ports speeds with
low-latency forwarding and lowest power consumption per Gigabit/sec.

The NCS 5500 fixed platforms support front-to-back and back-to-front airflows. The fixed platforms have options
for AC or DC power supply. Both the AC and DC power supplies are platinum-rated and offer 92% plus efficiency,
so less power is dissipated as heat and more power is available for the system to use than with typical power
supplies.

NCS 5500 fixed platforms have base and scale models giving network operators the flexibility to choose based on
port speed, scale and cost needs. The NCS 5501 and NCS5502 base models support more than a million routes
while the NCS 5501-SE and NCS 5502-SE scale models are available to cater to the requirements of multi-million
routes and large ACLs. In addition to that all the fixed platforms have on/off-ASICs buffers to provide deep queuing
in case of network congestion.

NCS 5500 platforms run on Cisco I0S XR operating system. 10S XR is 64-bit Linux kernel based highly modular
and fully distributed operating system that provides a virtualized environment to independently run system
administration and routing functions on separate virtual containers. The 10S XR software also offers features that
enable innovations such as automation, telemetry, application hosting and programmability.

Based on the hardware/software attributes and capabilities, NCS 5500 is an ideal platform to position in data
centers, large enterprise, Web and service provider's networks to achieve efficient performance and scale for
growth.
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Transceiver Module (TMG) Compatibility Matrix Results

Network Device Product Family

Network Device | Transciever Transceiver [Data |Form [Reach |Cable Type Medla (Connector |Transceiver [Case |DOM Min DOM
Product ID Product ID Business Rate |Factor Type Type Temp |[Capable |Software |Suppo
Unit - P P 7 pport
ni port
NCS-5 02 QSFP-100G-SR4- | TMG 100 QSFP2 |100m  |Ribbon Fiber MMF  |MPO-12 Optic Oto Y 108
. 2.2.6]s Gbps |8 (OM4) 70C XR 6.1.1
NCS-5501 QSFP-100G- ™G 100 QSFP2 |2km Duplex Fiber SMF LC Oplic Oto Y 108 s
CWDM4-S Gbps |8 70C XR B.1.1
NCS-5501 QSFP-100G- ™G 100 QSFP2 |500m  |Ribbon Fiber SMF  |MPO-12 Optic 0to Y 108 =
PSM4-S Gbps |8 70C XR 6.1.1
NCSHS QSFP-100G-LR4- | TMG 100 QSFP2 |10km  |Duplex Fiber SMF  |LC Oplic Oto Y los =5
2.2.2.6 8 Gbps |8 : i 70C XR 6.1.1
NCS-5501 QSFP-100G-SM- | TMG 100 QSFP2 |2km Duplex Fiber SMF  |LC Oplic 10t |Y 108 XR
SR Gbps |8 60C 3.1
NCS-5501 QSFP-100G- ™G 100 QSFP2 |40km Duplex Fiber SMF LC Optic Olo Y 108 XR 108 XR
ER4L-S Gbps |8 70C 6.3.2 6.3.2
NCS-5501 QSFP-100G- T™MG 100 QSFP2 |1m N/A (Incl ACC AOC  |N/A Cable Oto N 108 .
AOC1M Gbps |8 and DAC) 70C
NCS-5501 QSFP-100G- TMG 100 QSFP2 |2m N/A (Incl AOC AOC N/A Cable Oto N
AOC2M Gbps 8 and DAC) 70C
NCS-5501 QSFP-100G- T™MG 100 QSFP2 [3m N/A (Inci AOC AOC  |N/A Cable Oto N
AOC3M Gbps |8 and DAC) 70C
NCS-5501 QSFP-100G- T™G 100 QSFP2 |5m N/A (Incl AOC AQC N/A Cable Oto N
AOC5M Gbps |8 and DAC) 70C
NCS-5501 QSFP-100G- ™G 100 QSFP2 |7m N/A (Incl AOC AOC N/A Cable Oto N
AOC7M Gbps |8 and DAC) 70C
NCS-5501 QSFP-100G- ™G 100 QSFP2 [10m N/A (Incl AOC AOC  [N/A Cable Oto N
AOC10M Gbps |8 and DAC) 70C
NCS-5501 QSFP-100G- ™G 100 QSFP2 |15m N/A (Incl AOC AOC  |N/A Cable Oto N
AOC15M Gbps |8 and DAC) 70C
NCS-5501 QSFP-100G- ™G 100 QSFP2 |20m N/A (Incl AOC AQC N/A Cable Oto N
AOC20M Gbps |8 and DAC) 70C
NCS-5501 QSFP-100G- ™G 100 QSFP2 [25m N/A (Incl AOC AOC  |N/A Cable 0lo N
AOC25M Gbps |8 and DAC) 70C
NC&35 QSFP-100G- ™G 100 QSFP2 |30m N/A (Incl AOC AOC N/A Cabl Oto N
52-2-2-4 AQC30M Gbps 8 and DAC) § 70C
NCS-5601 SFP-10Q-SR T™MG 10 SFP+  1300m  |Duplex Fiber MMF  |LC Optic 0to Y
Gbps (OM3) 70C
NCS-5501 SFR-10G-SR ™G 10 SFP+  [400m Duplex Fibar MMF LC Optlc Oto Y
Gbps (OM4) 70C
CS-5501 SFP-10G-SR-8 T™MG 10 SFP+  |300m Duplex Fiber MMF LC Oplic Oto Y
Gbps (OM3) 70C
NCS-5501 SFP-10G-SR-8 ™G 10 SFP+ 400m Duplex Fiber MMF LC Optic Oto Y
Gbps (OMd) 70C
NCS-5501 SFP-10G-LR TMG é(:) SFP+ 10km Duplex Fiper SMF LC Optic Oto Y
DS 70C
NCS-5501 SFP-10G-LR-8 TMG 23%.3 SFP+ 10km Duplex Fiber SMF Lc Optic 9 lo Y
S 0oC
NCS-5501 SFP-10G-LR-X  |[TMG éob L SFP+  |10km  |Duplex Fiber SMF  |LC Optic E;5 to Y
! 5C
NCS-5501 SFP-10G-ER T™MG (13%115 SFP+ | 40km Duplex Fiber SMF LC Optic 9 tg Y
I 0
NCS-5501 SFP-10G-ER-S ™G 16%0 SFP+  |40km Duplex Flber SMF LC Optic Olo Y
s 70C
NCS-5501 SFP-10G-BX40D- | TMG 10 SFP+ 40km Single-strand SMF Lc Oplic 40to |Y
| Gbps 85C
NCS-5501 6SrP-10G-BX40U- | TM@ 10 SPP~+ 40km Singlu-strand SMF LC Optie «40 to Y
! Gbos 85C
NCS-5501 SFP-H10GB- TMG 10 SFP+ m N/A (Incl AQC DAC N/A Cable Oto N
CU1M 3hpr ani NDACY) 706
NCS-55M1 SFP-HINGA- TMG 10 SFR+ am N/A (Inal AOC DAC N/A Cablo Oto N
CU3M Gbpe and DAG) 70C
NCS-5501 SFP-H10GB- T™MG 10 SFP+ Sm N/A {Incl AQC DAC N/A Cable Oto N
CU5M LT e — and DAC) 70C
NCS-5601 SFR-H10GB- ™G ‘.S'FQF' N/A (Incl AOC DAC N/A Cabl Oto N
ACUTM ‘_;’E.E;n‘_;‘ % Gl sl DA} S 70C
NUS-b5U1 SHP-HAUGH- MG / 1.:%/ SEPe P \na (nclAoc  [DAC [N Cable o [N
ACU 5 | @bps &7 hand DAC) 70C 7
NCS-6501 SFP-H10GB- ™G uF A
ACU10M X L\ b 4’3 Ir}\%ﬁoc e [f E0E %g i ) R
NCS-5501 SFP-H10GB- ™G | & l\ 10 N/A (Incl AOC DAC  |N/A Cable Oto N ey
ACU10M 5 cbe \ Stand DAC) ~70c a8
NCS-5501 SFP-10G-AOC1M | TMG 5 No FR+ | 4gf _SSAVA (Incl AOC AOC  |N/A Cable / Oto N t.o
| Bypy & Jand DAC) 70C P,
%) ko
‘flddng wo u}j\@\
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Network Device [Transclever | Transceiver |Data |Form |Reach |Cable Type Medla |Connector |Transceiver (Case |DOM Min DOM
Product ID Product ID Business |Rate |Factor Type Type Temp |Capable |Softwgpg Support
Unit Support
NCS-5501 SFP-10G-AOC2M | TMG 10 SFP+ |2m N/A (incl AOC AQC N/A Cable Oto N 105 xR —
Gbps and DAC) 70C 6522
NC8-5501 SFP-10G-AOC3M | TMG 10 SFP+  |3m N/A (Incl AOC AOC N/A Cable Oto N 108 X —
Gbps and DAC) 70C 822
NCS5-5501 SFP-10G-AQCS5M | TMG 10 SFP+  |5m N/A {incl AOG AOC N/A Cable Olo N 108 X e
Gbps and DAC) 70C 6.2.2
NCS-5501 SFP-10G-AQC7M | TMG 10 SFP+  |[7m N/A (Incl AOC AOC N/A Cable Oto N 108 Xp -
Gbps and DAC) 70C 622
NCS-5501 SFP-10G- TMG 10 SFP+ 10m N/A {Incl AOC AOC N/A Cable 0lo N 108 Xr i
AOC10M Gbps and DAC) 70C 6:2.2
NCS-5501 CWDM-SFP10G- |TMG 10 SFP+ [40km | Duplex Fiber SMF LC Oplic Oto Y 108 XR 10S XR
XXXX Gbps 70C 6.2.2 6.2.2
NCS-5501 GLC-TE TMG 10/100/ |SFP 100m | Cat5e/6A Copper |RJ-45 Optic -5to N 108 XR e
1000 85C 6.1.1
Mbps
NCS-5501 QSFP-40G-SR4 | TMG 40 QSFP+ [100m Ribbon Fiber MMF MPO-12 Optic Oto \d 108 —
Gbps (OM3) 70C XR 6.3.1
Network Device Notes :
10G breakout mode XR 6.3.1
Transcaiver Notes :
DOM suppart Tor VO3 of later
NCS-5501 ‘QSFP-40G-SR4 T™MG ‘40 QSFP+ |150m  [Ribbon Fiber MMF JMPo-12 Optic Io to |Y 108 L.
Gbps (OM4) 70C XR 6.3.1
Network Davice Notes :
10G breakoul mode XR 6.3.1
Transcelver Notes :
DOM suppaort for VO3 or later 2 '2 s 2 u 5
NCS-5501 IQSFP-4OG-SR4 ™G 40 asFP+ [100m  |Ribbon Fiber MMF  [MPO-12 | Optic oto |y ||os =
Gbps (OM3) 70C XR 6.1.1
Transceiver Notes :
DOM support for VO3 or fatar
NCS-5501 jQSFF’-4OG-SR4 [TMG ’40 QSFP+ |150m | Ribbon Fiber MMF MPO-12 Optic Oto Y 108 —_
Gbps (OM4) 70C XR 6.1.1
Transcelver Notes :
DOM support for VO3 or latar
NCS-5501 ,QSFP-4DG-CSR4 |TMG 140 QSFP+ [300m | Ribbon Flber MMF MPO-12 Oplic 0to Y 108 —_
Gbps (OM3) 70C XR 6.3.1
Network Device Notes :
10G breakout mode XR 6,31
)
Transceiver Notes :
DOM suppart for VO2 or |ater
NCS-5501 QSFP-40G-CSR4 JTMG |40 IQSFP+ 400m Ribbon Fiber MMF MPO-12 Optic 0to Y 108 -
Gbps (OM4) 70C XR 6.3.1
Network Device Notes !
1063 breakout mode XR 6.3,1
Transceiver Notes :
DOM suppart for VO2 or latar
NCS-5501 'QSFP-40G-CSR4 'TMG 140 rQSFP+ 300m  |Ribbon Fiber MMF MPO-12 Optic Oto Y 108 —
Gbpe (OM3) 70C XR 6.1.1

Transceiver Notes |
DOM support for VO2 or iater
NC8-5501 QSFM-40G-CSR4 'TMG

Transcuiver Noles ;
DOM suppaort for V02 or later

NCS-55601 ’gSFP-dUG-SRd- ™G
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Network Device | Transciever Transceiver |Data [Form |Reach |Cable Type Medla |Connector |Transcelver |Case |DOM DOM
Product ID Product ID Buslness |Rate |Factor Type Type Temp |Capable |Softwarq |Support
Unit Suppory
Transceiver Notes :
DOM suppart for V02 or latar
NCS-5501 QSFP-40G-SR4- | TMG 40 QSFP+ |150m | Ribbon Fiber |MMF [MPO-12 |0plic Oto |Y [I)?RSG I_
S Gbps (OM4) 70C 21,1
Transceiver Notes :
DOM support for V02 or later
NCS-5501 QSFP-40G-SR-  |TMG 40 QSFP+ [100m | Duplex Fiber MMF  |LC Optic 10t [N l)?RSG R
BD Gbps (OM3) 70C 1.1
NCS-5501 QSFP-40G-SR- | TMG 10 QSFP+ [150m  |Duplex Fiber MMF  |LC Optic 0l |N ;?Rss =
BD Gbps (OM4) 70C 1.1
- SFP-4X10G-LR- | TMG 40 QSFP+ [10km | Duplex Fiber SMF  |MPO-12 Optic 0to Y 108 -
Nos-55@ 2.218 Gops B 70C XR6.1.1
NCS-5501 QSFP-40G-LR4-S | TMG 40 QSFP+ |10km | Duplex Fiber SMF LC Optic Oto Y ;?RS =
Gbps 70C 6.1.1
NCS-6601 QSFP-40G-LR4  [TMG 40 QSFP+ [10km  |Duplex Fiber SMF  [LC Optic 0to Y 108
Gbps 70C XR 6.1.1
NCS-5501 QSFP-40G-ER4 | TMG 40 QSFP+ |40km | Duplex Fiber SMF LC Oplic Olo Y 105
Gbps 70C XR 8.1.1
-5501 SP- SFP Duplex Fib SMF  [LC Oplic 10t0  |Y 108 ==
NCS-550 WSP-Q40GLR4L [TMG éobps Q + | 2km uplex Fiber p! R0 XR 6.1.1
NCS-5501 QSFP-4SFP10G- | TMG 40 QSFP+ |5m N/A (Inct AOC DAC  [N/A Cable Olo N I0s —
CUSM Gbps and DAC} 70C XR 6.2.25
1CS-5501 QSFP-4SFP10G- |TMG 40 QSFP+ [3m N/A (Incl AOC DAC  [N/A Cable Oto N 0s —
CU3M Gbps and DAC) 70C XR 6.2.25
NCS-5501 QSFP-4SFP10G- | TMG 40 QSFP+ [1m N/A (incl AOC DAC  |N/A Cable 0to N 108 e
CuUiM Gbps and DAC) 70C XR 8.2,25
NCS-5501 QSFP-4X10G-  |TMG 40 QSFP+ |7m N/A (Incl AOC DAC  |N/A Cable 0to N 108 -
ACTM Gbps and DAC) 70C XR 6.2.25
NCS-6501 QSFP-4X10G- | TMG 40 QSFP+ |10m N/A (Incl AOC DAC  [N/A Cable Oto N 108 —
AC10M Gbps and DAC) 70C XR 6.2.25
NCS-5501 QSFP-H40G- ™G 40 QSFP+ [5m N/A (Incl AOC DAC  [N/A Cable 0to N 108 —
CUsM Gbps and DAC) 70C XR 6.2.25
NCS-5501 QSFP-H40G- ™G 40 QSFP+ [3m N/A (Inc] AOC DAC  [N/A Cable 0o N 108 e
Cu3M Gbps and DAC) 70C XR 6.2.25
NCS-5501 QSFP-H40G- ™Q 40 QSFP+ [1m N/A (Incl AOC DAC  [N/A Cable 0to N 108 —
CU1M Gbps and DAC) 70C XR 6.2.25
NCS-5501 QSFP-H40G- T™MG 40 QSFP+ |7m N/A (Inol AOC DAC  [N/A Cable 0to N 108 -
ACUTM Gbps and DAC) 70C XR 6.2.25
NCS-5501 QSFP-H40G- ™G 40 QSFP+ [10m N/A (Incl AOC DAC  |N/A Cable 0to N 108 -
ACU10M Gbps and DAC) 70C XR 6.2.25
NCS-5501 QSFP-4X10G-  |TMG 40 QSFP+ [1m N/A {Incl AOC AOC  |N/A Cable 0la N 108 are
AOC1M Gbps and DAC) 70C XR 8.2.25
NCS-5501 QSFP-4X10G-  |TMG 40 QSFP+ |2m N/A (Incl AOC AOC  |NIA Cable 0to N 108 -
AOC2M Gbps and DAC) 70C XR 8.2,25
NCS-§501 QSFP-4X10G-  |TMG 40 QSFP+ |3m N/A (incl AOC AOC  |N/A Cable 0to N 108 .
AQC3M Gbps and DAC) 70C XR B.2.25
NCS-5501 QSFP-4X10G-  |TMG 40 QSFP+ [5m N/A (Incl AOC AOC  |N/A Cable 0to N 108 32
AOC5M Gbps and DAC) 70C XR 6.2.25
NCS-5501 QSFP-4X108-  |TMG 40 QSFP+ |7m N/A (Inct AOC AOC  |NA Cable 0to N 108 -
AOCTM Gbps and DAC) 70C XR 6.2.25
NCS-5501 QSFP-4X10G-  |TMG 40 QSFP+ |10m N/A (Incl AOC AOC  |N/A Cable 0to N 108 ==
AOC10M Gbps and DAC) 70C XR 6.2.25
28-5501 QSFP-H40G- ™G 40 QSFP+ [1m N/A (incl AOC AOC  |N/A Cable 0to N IOS XR  |—
AOCIM Gbps and DAC) 70C 6.3.2
NCS-5501 QSFP-H40G- ™G 40 QSFP+ |2m N/A (Incl AOC AOC  |N/A Cable 0to N IS XR  |—
AOC2M Gbps and DAC) 70C 6.3.2
NC§-5501 QSFP-H40G- ™G 40 QSFP+ |3m N/A {Incl ACC AOC  |N/A Cable Oto N I0S XR  |—
AOC3M Gbps and DAC) 70C 6.3.2
NCS-5501 QSFP-H40G- ™G 40 QSFP+ [5m N/A (Incl AOC AOC  |N/A Cable 0to N I0SXR  |—
AOC5M Ghps and DAC) 70C 6.3.2
NCS-5501 QSFP-H40G- ™G 40 QSFP+ [7m N/A (Incl AOC AOC  |N/A Cable 0to N 108 XR  |—
AQCTM Gbps and DAC) 70C
NCS-5601 QSFP-H40G- ™G 40 QSFP+ |10m N/A (Incl AOC AOC  |N/A Cable 0to N I0SXR | —
AOC10M Gbps and DAC) 70C 6.3.2
NCS-S!B'l? D 1 QSFP-H40G- TMG 40 QSFP+ |15m N/A (Ingl AOC AOC NIA Cable Oto N 108 XR —_
2.2.2 Biocism Ghbps and DAC) 700 63.2
NCS-6501 GLC-EX-SMD T™MG 1 Gbps |SFP 40km | Duplex Flber SMF Lc Optic -5 }9 Y |60282XR -
R5C 2.
NCS.5501 GLC:SX:MMD | TMG 1Gbps |SFP 1km Duplex Fibar MMF  |LC Oplic -5 nco Y I601S1XR —
R A,
NCS-5501 GLC-LH-SMD ™G 1Gbps |SFP 550m  |Duplex Fiber MMF  |LC Optic -5 g: Y |601S1XR —
85 1.
NCS-5501 GLELH-8MD ™G 1Gbps |SFP 10km | Duplex Fiber SMF  |LC Oplic ;!55 gx Y go1s1xR —
NCS8-5501 GLC-ZX-SMD ™G /r“ I Gbpg « R 70km | Duplex Fiber SMF  |LC Oplic 55 E? Y gosZXR —_
0 ) 8 2.
NCS-5501 CWDM-SFP- P Duplex Flber SMF  |LC Optic Oto Y 08 XA |—
XXXX 70C 6.2.2
NCS-5501 DWDM-SFP- Duplex Fiber SMF LC Optic 0to
JOOX 70C
NCS-5501 SFP-H10GB- N/A (Ind AOC DAC  |N/A Cably 0lu
cuzm and DAC) 70C
NCS-5501 DWDM-SFP10G- Duplex Fiber SMF  |LC Optic Oto
c-8 70C ]
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Cisco SFP Modules for Gigabit Ethernet
Applications

Cost-effective Small Form-factor Pluggable (SFP) transceivers for Gigabit Ethernet
applications

Product Overview

The industry-standard Cisco® Small Form-Factor Pluggable (SFP) Gigabit Interface Converter (Figure 1) links your
switches and routers to the network. The hot-swappable input/output device plugs into a Gigabit Ethernet port or
slot. Optical and copper models can be used on a wide variety of Cisco products and intermixed in combinations of
1000BASE-T, 1000BASE-SX, 1000BASE-LX/LH, 1000BASE-EX, 1000BASE-ZX, or 1000BASE-BX10-D/U on a
port-by-port basis.

Figure 1.  Cisco Optical Gigabit Ethernet SFP

Flgure 3.  Cisco 2-Channel 1000BASE-BX Optlcal SFP

Features and Benefits
¢ Hot swappabla to maximize uptime and simplify sarvicaability

« Flexibility of media and interface choice on a port-by-port basis, so you can “pay as you opulate"

e Robust design for enhanced reliability

* Supports digital optical monitoring (DOM) capability

© 2016 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public Information.
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1000BASE-T SFP for Copper Networks
The 1000BASE-T SFP operates on standard Category 5 unshielded twisted-pair copper cabling of link lengths up
to 100 m (328 ft). Cisco 1000BASE-T SFP modules support 10/100/1000 auto negotiation and Auto MDI/MDIX.

1000BASE-SX SFP for Multimode Fiber Only

The 1000BASE-SX SFP, compatible with the |IEEE 802.3z 1000BASE-SX standard, operates on legacy 50 pm
multimode fiber links up to 550 m and on 62.5 um Fiber Distributed Data Interface (FDDI)-grade multimode fibers
up to 220 m. It can support up to 1km over laser-optimized 50 um multimode fiber cable.

1000BASE-LX/LH SFP for Both Multimode and Single-Mode Fibers

The 1000BASE-LX/LH SFP, compatible with the IEEE 802.3z 1000BASE-LX standard, operates on standard
single-mode fiber-optic link spans of up to 10 km and up to 550 m on any muitimode fibers. When used over legacy
multimode fiber type, the transmitter should be coupled through a mode conditioning patch cable. For details on
this implementation, refer to hitp://www.cisco.com/en/US/prodicollateral/modules/ps5455/product bulletin ¢25-
530836, htmi.

1000BASE-EX SFP for Long-Reach Single-Mode Fibers

The 1000BASE-EX SFP operates on standard single-mode fiber-optic link spans of up to 40 km in length. A 5-dB
inline optical attenuator should be inserted between the fiber-optic cable and the receiving port on the SFP at each
end of the link for back-to-back connectivity.

1000BASE-ZX SFP for Long-Reach Single-Mode Fibers

The 1000BASE-ZX SFP operates on standard single-mode fiber-optic link spans of up to approximately 70 km in
length. The SFP provides an optical link budget of 21 dB, but the precise link span length depends on multiple
factors such as fiber quality, number of splices, and connectors.

When shorter distances of single-mode fiber (SMF) are used, it might be necessary to insert an inline optical
attenuator in the link to avoid overloading the receiver. A 10-dB inline optical attenuator should be inserted
between the fiber-optic cable plant and the receiving port on the SFP at each end of the link whenever the fiber-
optic cable span loss is less than 8 dB.

1000BASE-BX10-D and 1000BASE-BX10-U SFP for Single-Fiber Bidirectional Applications
The 1000BASE-BX-D and 1000BASE-BX-U SFPs, compatible with the IEEE 802.3ah 1000BASE-BX10-D and
1000BASE-BX10-U standards, operate on a single strand of standard SMF.

A 1000BASE-BX10-D device is always connected to a 1000BASE-BX10-U device with a single strand of standard
SMF with an operating transmission range up to 10 km.

The communication over a single strand of fiber is achieved by separating the transmission wavelength of the two
devices as depicted in Figure 2: 1000BASE-BX10-D transmits a 1490-nm channel and receives a 1310-nm signal,
whereas 1000BASE-BX10-U tranemits at a 1310-nm wavelength and receives a 1480-nm signal. As shown, the
presence of a wavelength-division multiplexing (WDM) splitter integrated into the SFP to split the 1310-nm and
1490-nm light paths.

Page 2 of 9
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® Cisco 1941 Series Router ® CRS Router Series
e Cisco 2600, 2800, 2900 Series Router ® CSS 11500 Series
® Cisco 3200, 3600, 3700 Series Router ® Cisco RF Gateway Series
® Cisco 4400 Series Router ® NAM 2200 Series Appliances
® Cisco 5700 Series Wireless LAN Controller ® Nexus 2000, 3000, 4000, 5000, 7000, 9000, 9300, 9500
® Cisco 6400 Universal Access Router (medular) Series
* Additional platforms may continually be added; please check the compatibility matrix for the latest information and for the Cisco

compatible operating system for each platform.

Product Specifications
Cabling and Connectors
Connectors include the following:
e Dual LC/PC connector (1000BASE-SX, 1000BASE-LX/LH, 1000BASE-EX and 1000BASE-ZX)
s Single LC/PC connector (1000BASE-BX-D and 1000BASE-BX-U)
e RJ-45 connector (1000BASE-T)
Note: Only connections with patch cords with PC or UPC connectors are supported. Patch cords with APC

connectors are not supported. All cables and cable assemblies used must be compliant with the standards
specified in the standards section.

Table 1 provides cabling specifications for the SFPs that you install in the Gigabit Ethernet port. Note that all SFP
ports have LC-type connectors, and the minimum cable distance for all SFPs listed (multimode and single-mode
fiber) is 6.5 feet (2 m).

Table 1. SFP Port Cabling Specifications

Product Wavelength (nm) Fiber Type [ Core Size (jimn) Modal Bandwidth | Operating Distance (m}

| (MHz" Km)~

1000BASE-SX 850 MMF 62.5 160 (FODl-grade) 220 (722 ft)
62,5 200 (OM1) ! 275 (802 ft)
50 400 (400/400) - 500 (1,640 ft)
50 . 500 (OM2) * 550 (1,804 ft)
50 2000 (OM3) 1000 (3281 ft)

1000BASE-LX/LH 1310 MMF* 62.5 500 i 550 (1,804 ft)
50 400 550 (1,804 ft)
50 500 550 (1,804 ft)

SMF - 10,000 (32,821 ft)
1000BASE-EX 1310 SMF " - 140,000 (131,234 ft)
1000BASE-ZX 1550 SMF : " Approximately 70 km

depending on link loss
1000BASE-BX-U 1310 SMF - - - 10,000 (32,821 ft)
 1000BASE-BX-D 1490 SMF < = 10,000 (32,821 ft)
GLC-BX40-D-) 1550 SMF - 40,000 (131,234 fty
GLC-BX40-DA-! 1490 SMF L - - 40,000 (131,234 ft)
. GLC-BX40-U-) 1210 SMF - £ 40,000 (131,234 )
GLC-BX80-D-I SMF i = : 80,000 (262,467 ft)

GLC-BX80-U-l SMF

SMF

%Se t &Cfsco Public Information.
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A mode-conditioning patch cord, as specified by the IEEE standard, is required regardless of the span length. Note how the
mode conditioning patch cord for 62.5-pm fibers has a different specification from the mode-conditioning patch cord for 50-pm
fibers.

“ITU-T G.652 SMF as specified by the IEEE 802.3z standard,
“ Specified at transmission wavelength.

Optical Specifications
Table 2 specifies the optical parameters for the SFPs. Both receiver power and channel insertion loss
specifications must be met for guaranteed operation.

Table 2. Main Optical Parameters

Product Transmit Power Receive Power Maximum Channel insertion loss in | Transmit and Receive
Range (dBm) Range (dBm) dB {by fiber type)* Wavelength Range (nm)
1000BASE-SX -3t0-9.5 Oto-17 2.4 (FDDI-grade) 770 to 860
2.6 (OM1)
3.4 (400/400)
3.6 (OM2)
5 (OM3)
1000BASE- -310-9.5 ~3to-20 2.4 (any MMF) 1270 to 1355
LX/LH 6 (G.652 SMF)
1000BASE-EX  +3to-1 +110-22 18 (G.652 SMF) 1290 to 1335
1000BASE-ZX +5100 -3to-23 21 (any SMF) 1500 to 1580
1000BASE- -3to-9 -3t0-19.5 5.5 (G.652 SMF) 1480 to 1500 (Transmit)
BX10-D 1260 to 1360 (Receive)
1000BASE- -3t0-9 -310-19.5 6 (G.652 SMF) 1260 to 1360 (Transmit)
BX10-U 1480 to 1500 (Receive)
GLC-BX40-D]  -5to+3 -2510 +3 19 (G.652 SMF) 1540 to 1560 (Transmit)
1260 to 1360 (Receive)
GLC-BX40-DA-l -510 +3 -25t0 +3 18 (G.652 SMF) 1480 to 1500 (Transmit)
1260 to 1360 (Receive)
GLC-BX40-U-l -5to +3 -25to +3 16 (G.652 SMF) 1260 to 1360 (Transmit)
1480 to 1600 (Receive)
GLC-BX80-D4  -2to+3 -27 to +3 23 (G.652 SMF) 1560 to 1680 (Transmit)
1470 to 1510 (Receive)
GLC-BX80-U+4  -2to +3 -27to +3 23 (G.852 SMF) 1480 to 1500 (Transmit)
1550 to 1620 (Receive)
GLC-GE-DR-LX -9.510-3 -2510 -3 6 (G.652 SMF) 1260 to 1360

" Maximum channel insertion loss is defined for maximum distance guaranteed as specified in Table 1 and by fiber type. When
links are deployed over shorter distances, additional channel insertion loss may be allowed.

Dimensions
Dimensions (H x W x D): 8.5 x 13.4 x 56.5 mm. Cisco SFPs typically weigh 75 grams or less.

Environmental Conditions and Power Requirements
Operating temperature range:
e Commercial temperature range (COM): 0 to 70°C (32 to 158°F)
= Extended temperature range (EXT): -5°C to 85°C (23 to 185°F)
o Industrial temperature range (IND): -40 to 85°C (-40 to 185°F)

WU 24




Cisco SFP modules typically consume up to 1W per SFP port, with the exception of the Compact SFP (GLC-2BX-

D) consuming up to 1.5W.

Table 3 lists temperature range and DOM support information for the SFPs,

Table 3. Temperature Range and DOM Support

Product Number | Temperature Range
GLC-ZX-SM CcoMm
GLC-BX-U COM
GLC-BX-D COM
GLC-2BX-D CoM
GLC-2BX-D- IND
GLC-T CcoMm
GLC-TE EXT
SFP-GE-T EXT
SFP-GE-Z EXT
GLC-SX-MMD EXT
GLC-LH-SMD EXT
GLC-EX-SMD EXT
GLC-ZX-SMD EXT
GLC-SX-MM-RGD IND
GLC-LX-SM-RGD IND

. GLC-ZX-SM-RGD IND
GLC-BX40-D- IND
GLC-BX40-DA-I IND
GLC-BX40-U-| IND
GLC-BX80-D- IND
GLC-BX80-U-! IND
GLC-GE-DR-LX EXT

Ordering Information

! nom
Yes
Yes
Yes
Yes
Yes
n/a
n/a
n/a
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

To place an order, refer to Table 4 and visit the Cisco Ordering Home Page

Table 4. Ordering Information

Produict Description

1000BASE-T standard

1000BASE-T standard

1000BASE-ZX extended distance

1000BASE-BX10-D downstream bldiractional single fiber; with DOM

2-channel 1000BASE-BX10-D downstream bidirectional single fiber; with DOM
2-channel 1000BASE-BX10-D downstream bldirectional single fiber; with DOM
1000BASE-BX10-U upstream bldIrectional single fiber; with DOM

1000BASE-T NEBS 3 ESD

2223
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[ Product Number
GLC-T
GLC-TE
GLC-ZX-SM
GLC-BX-D
GLC-2BX-D
GLC-2BX-D-l
GLC-BX-U
SFP-GE-T

GLC-8X-MMD




Product Description
1000BASE-EX long-wavelength; with DOM
1000BASE-2X extended distance; with'DOM
1000BASE-SX short wavelength; rugged
1000BASE-LX/LH long wavelength; rugged
1000BASE-ZX extended distance; rugged

* 1000BASE-BX40-D for 40km Single-Flber Bldirectional Applications; with DOM

1000BASE-BX40-D (Alternative) for 40km Single-Fiber Bldirectional Applications;
with DOM

1000BASE-BX40-U for 40km Single-Flber Bidirectional Applications; with DOM
1000BASE-BX80-D for 80km Single-Flber Bidirectional Applications; with DOM
1000BASE-BX80-U for 80km Single-Flber Bidiractional Applications; with DOM
100/1000BASE-LX long-wavelength; with DOM

2.2.2.3

Warranty

e Standard warranty: 1 year

Product Number

GLC-EX-SMD

| GFPGEZ GLC-ZX-SMD

GLC-SX-MM-RGD
GLC-LX-SM-RGD
GLC-ZX-SM-RGD
GLC-BX40-D-|
GLC-BX40-DA-

GLC-BX40-U-|
GLC-BX80-D-
GLC-BX80-U-I
GLC-GE-DR-LX

e Extended warranty (option): Available under a Cisco SMARTnet® Service support contract for the

Cisco switch or router chassis

Regulatory and Standards Compliance
Safety:

e Laser Class | 21CFR1040 LN#50 7/2001
e |aser Class | IEC 60825-1

2.2.2.3

e |EEE 802.3z
o |EEE 802.3ah

Standards:

e GR-20-CORE: Generic Requirements for Optical Fiber and Optical Fiber Cable

» GR-326-CORE: Generic Requirements for Single-Mode Optical Connectors and Jumper Assemblies

@ GR-1435-CORE: Generic Requirements for Multifiber Optical Connectors

Next Steps

Learn more about the Cisco SFP Ethernet Converter Modules by contacting your sales representative or visiting
htip/wwiw. cisco.com/clen/us/products/interfaces-modules/transceiver-modules/index. htmi.

Cisco Capital
Financing to Help You Achieve Your Objectives

Cisco Capital can help you acquire the technology you need to achieve your objectives and stay competitive. We
can help you reduce CapEx. Accelerate your growlh. Oplimize your investment dollars and ROI. Cisco Capital
financing gives you flexibility in acquiring hardware, software, services, and complementary third-party equipment.

And there’s just one predictable payment. Cisco Capital is available in more than 100 countries. Learn more.

o5
© 2018 Cisco and/or & Hiffates. Wi r

riccument is Cisco Public Information,
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Cisco 10GBASE SFP+ Modules

A broad range of industry-compliant SFP+ modutes for 10 Gigabit Ethernet
depioyments in diverse networking environments

Product overview

The Cisco® 10GBASE SFP+ modules (Figure 1) give you a wide variety of 10 Gigabit Ethernet connectivity options
for data center, enterprise wiring closet, and service provider transport applications.

Figure 1.  Cisco 10GBASE SFP+ modules

Features and benefits

Cisco SFP+ modules offer the following features and benefits.

* Industry’s smallest 10G form factor for greatest density per chassis

¢ Hot-swappable input/output device that plugs into an Ethernet SFP+ port of a Cisco switch (no need to
power down if installing or replacing)

= Supports "pay-as-you-populate” mode! for investment protection and ease of technology migration
« Digital optical monitoring capability for strong diagnostic capabilities

= Optical inferoperability with 10GBASE XENPAK, 10GBASE X2, and 10GBASE XFP interfaces on the
same link

» Cisco quality Identification (ID) feature enables a Cisco platform to identify whether the module is certified
and tested by Cisco

Cisco SFP-10G-SR-8 module (S-Class)

The Cisco 10GBASE-SR module supports a link length of 26 meters on standard Fiber Distributed Data Interface
(FDDI)-grade Multimode Fiber (MMF). Using 2000 MHz km MMF (OM3), up to 300-meter link lengths are possible.
Using 4700 MHz'km MM OM4), up to 400 meter link Jengths are possible. SFP-10G-SR-S does not support

S
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Cisco SFP-10G-SR module

The Cisco 10GBASE-SR Module supports a link length of 26m on standard Fiber Distributed Data Interface
(FDDI)-grade Multimode Fiber (MMF). Using 2000MHz km MMF (OMB3), up to 300m link lengths are possible.
Using 4700MHz km MMF (OM4), up to 400m link lengths are possible.

Cisco SFP-10G-SR-X module

The Cisco SFP-10G-SR-X is a multirate” 10GBASE-SR, 10GBASE-SW and OTU2/0TUZ2e module for extended
operating temperature range. It supports a link length of 26m on standard Fiber Distributed Data Interface (FDDI)-
grade Multimode Fiber (MMF). Using 2000MHz km MMF (OM3), up to 300m link lengths are possible. Using
4700MHz km MMF (OM4), up to 400m link lengths are possible.

’ Except for version 1, which supports only 10GBASE-SR.

Cisco SFP-10G-LRM moduie

The Cisco 10GBASE-LRM Module supports link lengths of 220m on standard Fiber Distributed Data Interface
(FDDI) grade Multimode Fiber (MMF). To make sure that specifications are met over FDDI-grade, OM1 and OM2
fibers, the transmitter should be coupled through a mode conditioning patch cord. No mode conditioning patch cord
is required for applications over OM3 or OM4. For additional information on mode conditioning patch cord
requirements please see: hilps:/ww.clsco.comien/US/prod/collateralimodules/ps5455/product bulletin ¢25-
530836.html.

The Cisco 10GBASE-LRM Module also supports link lengths of 300m on standard Single-Mode Fiber
(SMF, G.652).

Cisco SFP-10G-LR-8 module (S-Ciass)

The Cisco T0GBASE-LR module supports a link length of 10 kilometers on standard Single-Mode Fiber (SMF)
(G.652). SFP-10G-LR-S does not support FCoE.

Cisco SFP-10G-LR moduie

The Cisco 10GBASE-LR Module supports a link length of 10 kilometers on standard Single-Mode Fiber
(SMF, G.652).

Cisco SFP-10G-LR-X module

The Cisco SFP-10G-LR-X is a multirate 10GBASE-LR, 10GBASE-LW, and OTU2/0TU2e module for
extended operating temperature range. It supports a link length of 10 kilometers on standard Single-Mode Fiber
(SMF, G.652).

Cisco SFP-10G-ER-S module (S-Class)
The Cisco 10GBASE-ER module supports a link length of up to 40 kilometers on SMF (G.B52

Eoe

o

does not support FCoE.

Cisco SFP-10G-ER module

The Cisco 10GBASE-ER Module supports a link length of up to 40 kilometers on standard Single-Mode Fiber
(SMF, G.652).

= I
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Cisco SFP-10G-ZR-S module (S-Class)

The Cisco 10GBASE-ZR module supports link lengths of up to about 80 kilometers on standard SMF (G.652). This
interface is not specified as part of the 10 Gigabit Ethernet standards and is, instead, built according to Cisco
specifications. SFP-10G-ZR-S does not support FCoE.

Cisco SFP-10G-ZR module

The Cisco SFP-10G-ZR is a multirate 10GBASE-ZR, 10GBASE-ZW, and OTU2/0TU2e module. It supports link
lengths of up to about 80 kilometers on standard Single-Mode Fiber (SMF, G.652). This interface is not specified
as part of the 10 Gigabit Ethernet standard and is instead built according to Cisco specifications.

Cisco FET-10G module

The Cisco FET-10G Fabric Extender Transceiver supports link lengths up to 100m on laser-optimized OM3 or OM4
multimode fiber. It is supported on fabric links from a Nexus 2000 to a Cisco parent switch only. Note this product is
not orderable individually. For more information refer to Nexus 2000 datashest:
https:/iwww.cisco.com/en/US/prod/collateral/switches/ps9441/ps10110/data_sheet c78-507093.html.

Cisco SFP-10G-BXD-I and SFP-10G-BXU-! for 10Km (single-fiber bidirectional applications)
The Cisco SFP-10G-BXD-I and SFP-10G-BXU-I SFPs operate on a single strand of standard SMF.

A SFP-10G-BXD-I device is always connected to a SFP-10G-BXU-I device with a single strand of standard SMF
with an operating transmission range up to 10 km.

The communication over a single strand of fiber is achieved by separating the transmission wavelength of the two
devices, as depicted in Figure 2. SFP-10G-BXD-| transmits a 1330-nm channel and receives a 1270-nm signal,
whereas SFP-10G-BXU-I transmits at a 1270-nm wavelength and receives a 1330-nm signal. Note in Figure 2 the
presence of a Wavelength-Division Multiplexing (WDM) splitter integrated into the SFP to split the 1270-nm and
1330-nm light paths.

Figure 2.  Bidirectional transmission of a single strand of SMF

Single G.652 Fiber

=

1.33 Lasarﬂjt — fh“_ 1.27 Laser
e i
1.27 Receiver 1.33 Receiver

The SFP-10G-BXD-l and SFP-10G-BXU-I SFPs also support Digital Optical Monitoring (DOM) functions according
to the industry-standard SFF-8472 Multisource Agreement (MSA). This feature gives the end user the ability to
monitor real-time parameters of the SFP, such as optical output power, optical input power, temperature, laser bias
current, and transceiver supply voltage.
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Figure 4.  Cisco direct-attach active optical cables with SFP+ connectors

Platform support

Cisco SFP+ modules are supported on a wide range of Cisco switches and routers

® 7600 Series Router o Catalyst 4500 and 4500-X Series Switches
e ASR 801 s CRS Router
e ASR 903 e MDS 9000
® ASR 1000 Series Router o ME 4500
e ASR 9000 Series Router e ME 4900NCS 6000 Series Router
o ASR 9000v Series Router e Nexus 2000, 3000, and 4000 Series Switches
o Catalyst 2350 and 2360 Series Switches o Nexus 8000 and 9500 (modular) Series Switches
o Catalyst 2960-S, 2960-X, and 2960-XR Series Switches o RF Gateway Series
o Catalyst 3100 Blade Switches » SCE 8000
o Catalyst 3560, 3560-E, and 3560-X Series Switches o Shared Port Adapter (SPA)
4 o Catalyst 3750, 3750-E, and 3750-X Series Switches e Unified Computing System (UCS) Switches

o Catalyst 3850 Series Switches

’ Not all devices listed support every module. For details about which modules run in which devices and other compatibility
information, refer to the document “Cisco 10 Gigabit Ethernet Transceiver Modules Compatibility Matrix":
hitps/iwww.cisco.comen/US/docs/inierfaces sitransceiver modules/c ibility/mateix 974 .html.

Additional platforms may continually be added; please check the compatibility matrix for the latest information and for the Cisco
compatible operating system for each platform.
Connectors: Dual LC/PC connector (-SR, -LRM, -LR, -ER, -ZR and FET-10G).

Note: Only connections with patch cords with PC or UPC connectors are supported. Patch cords with APC
connectors are not supported. All cables and cable assemblies used must be compliant with the standards
specified in the standards section.

© 2018 Cisco and/or its affiliates. All rights Page 5 of 12



Product specifications

Table 1 provides cabling specifications for the Cisco SFP+ modules.

Table 1. SFP+ port cabling specifications

Cisco SFP+ Wavelength (nn} | Cahle Type Core Size Modal Bandwidth [ Cable Distance”
i (Microns) (MHz km) |
Clsco SFP-10G-SR-Sa 850 MMF 1 82.5 160 (FDDI) 26m
Cisco SFP-10G-SR 162.5 200 (OM1) 133m
Clsco SFP-10G-SR-X 50.0 400 - 66m
1 50.0 500 (OM2) 82m
. 50.0 ; 2000 (OM3) 1 300m
50.0 4700 (OM4) 400m
Clsco SFP-10G-LRM 1310 MMF ;625 ; 500 220m
SMF 50.0 1400 100m
50.0 500 220m
G.652 ‘- 300m
Cisco SFP-10G-LR-Sa 1310 SMF G.652 - 10km

Cisco SFP-10G-LR
Clisco SFP-10G-LR-X

Cisco SFP-10G-ER-§™" 1550 SMF G.652 - 40km”
Clisco SFP-10G-ER™
Cisco SFP-10G-ZR-8""™ 1550 SMF G.652 - 80km
Cisco SFP-10G-ZR™"
Clsco FET-10G 850 MMF §0.0 500 (OM2) 25m
50.0 2000 (OM3) 100m
50.0 4700 (OM4) 100m
Cisco SFP-10G-BXD-I 1330 SMF G.652 = 10km
' Clsco SFP-10G-BXU-I 1270 | SMF G.652 - 10km
Cisco SFP-10G-BX40D4™™ 1330 SMF | G.652 - 40km
" Cisco SFP-10G-BX40U4™™ 1270 | SMF G.652 - 40km
Clsco SFP-H10GB-CU1M - Twinax cable, passive, - - m
30AWG cable assembly
. Clsco SFP-H10GB-CU1-5M - Twinax cable, passive, - - 1.5m
30AWG cable assembly
Cisco SFP-H10GB-CU2M - Twinax cable, passive, - - 2m
' 30AWG cable assembly
Cisco SFP-H10GB-CU2-6M - Twinax cable, passive, - - - 2.5m
30AWG cable assembly
Clsco SFP-H10GB-CU3M - Twinax cable, passive, - - 3m
30AWG cable assembly
' Clygu SFP-H10GB-CLIAM - Twinax aahle, pasgive, - 4m
24AWG or 26AWG cable
assembly
Clsco SFP-H10GB-CUsM - Twinax cable, passive, - - 5m
24AWG or 26AWG cable : |
assembly
Clsco SFP-H10GB-ACU7M - Twinax cable, active, 30 - - Tm
AWG cable assembly
Cisco SFP-H10GB-ACUt0M - Twinax cable, active, 28 - - 10m
AWGQ cable assenibl " g i

Clsco SFP-10G-AOC1M - Active Optical Cable
. - assembly
Clsco SFP-10G-AOC2M/ "\ = = 1. "\  Active Optical Cable .
: assembly . o\

\
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Cisco SFP+ Wavelength (nin) | Cable Type Core Size Modal Bandwidth { Cable Distance’
{Microns) | (MHz kny) |

Cisco SFP-10G-AOC3M - Active Optical Cable - - 3m
assembly
- Cisco SFP-10G-AOCEM - Active Optical Cable i - ' 5m
assembly
Clsco SFP-10G-AOC7M - Active Optical Cable - - 7m
assembly
' Cisco SFP-10G-AQC10M - - Aclive Optical Cable - .- 10m
- assembly I :

" Minimum cabling distance for -SR, -LRM, -LR, -ER modules is 2m, according to the IEEE 802,3ae. 2.2.2.4
“ Links longer than 30km are considered engineered links as per IEEE 802.3ze.
" Specified at transmission wavelength,

. Requires 5 dB 1550nm fixed loss attenuator for < 20km. Attenuator is available as a spare. The part number is 15216 ATT
LC 5=.

" Requires 15dB attenuator if Link Distance < 5km.
Requires 10dB attenuator if Link Distance is between 5km and 25km.
Requires 5dB attenuator if Link Distance is between 25km and 45km.
™ Requires 15dB attenuator if Link Distance < 5km.
Requires 10dB attenuator if Link Distance is between 5km and 15km.
Requires 5dB attenuator if Link Distance is between 15km and 25km.
Attenuator is‘available as a spare. The part numbers:
e 5dB- 15216 ATT LC 5=
» 10dB - 15216 ATT LC 10=

e 15dB - 156216 ATT L.C 15=
- No FCoE support.

Table 2 lists the main optical characteristics for the Cisco SFP+ modules.

Table 2. Optical transmit and receive specifications

Product Transmit Power (dBm)’ Receive Power (dBimn) Transmit and

i - B ey Y =i Receive Wavelength
i Maximum  : Minimum Maximum | Minimum | (nm)
i |

Cisco SFP-10G-SR-S 10GBASE-SR 850nm  -1.2" 7.3 1.0 09 840 to 860
Clsco SFP-10G-SR MMF
Clsco SFP-10G-SR-X ‘ 10GBASE-SR, 12" 7.3 -1.0 9.9 840 to 860
- 10GBASE-SW and
: OTU2e 850nm MMF
Clsco SFP-10G-LRM " 10GBASE-LRM 0.5 6.5 0.5 -B.4 (in 1260 to 1355
, 1310nm MMF and . average) and -
SMF LR 4 (In OMA)
Cisco SFP-10G-LR-§ ‘ 10GBASE-LR 05 8.2 0.5 144 1260 to 1355
 Clsco SFP-10G-LR + 1310nm SMF

Clsco SFP-10G-LR-X

11GRASF.I R, n§ -R? n§ 144 1?60 tn 13RA
10GBASE-LW and
0TU2e 1310nm SMF

Cisao SFP-10G-ER-5 { UCHABR-ER 40 47 _1 t T T
Cisco SFP-10G-ER 1550nm SMF
Clsco SFP-10G-ZR-S 10GBASE-ZR 4.0 0 7 = TERTESE
Clsco SFP-10G-ZR 1550nm SMF

[

: Clsco FET-10G -1.3 -8 -1 -g8,8 840 to 860

-
\ / ,
i \ | 2
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Produgt Transmit Power (dBm)" | Receive Power (dBm)"  Transmit and

RITE T T e T T [ Resgive Wavelength
Maximum | Minimum Maximum Minimum (nm)

Cisco SFP-10G-BXD-| 10G-SFP Bidirectional - 0.5 i -8.2 ' 0.5 ~14.4 1320 to 1340 (Tx)
for 10km , 1260 10 1280 (Rx)
Cisco SFP-10G-BXU-i 10G-SFP Bidirectional 0.5 -8.2 0.5 -14.4 1260 to 1280 (Tx)
for 10km 1320 to 1340 (Rx)
Cisco SFP-10G-BX40D-1 10G-SFP Bidirectional 4.5 -2.7 -9 -21.2 1320 to 1340 (Tx)
for 40km 1260 to 1280 (Rx)
Cisco SFP-10G-BX40U-! 10G-SFP Bidirectional 4.5 2.7 -9 -21.2 1260 to 1280 (Tx)
for 40km 1320 to 1340 (Rx)

* Transmitter and receiver power is in average, unless specified.

** The launch power shall be the lesser of the class 1 safety limit or the maximum receive power. Class 1 laser requirements are
defined by |IEC 60825-1: 2001.

“** Both average and OMA specifications must be met simultaneously.
Table 3 details optical specifications for the Cisco SFP-10G-ZR modules.

Table 3. SFP-10G-ZR optical parameters

Parameter ‘ Symbol ‘ Minimum f Typical m Notes and Conditions

Transmitter L ) ' ! s T e T

Transmitter wavelength 1530 1565 nm

Side-mode suppression SMSR 30 dB

ratio

Transmitter extinction ratio 9 daB

Transmitter optical output Pout 0] 4.0 dBm Average power coupled into single-mode fiber
power

Recelver :

Receiver optical input 1260 1565 nm Recéiver Sensitivity specified over 1530-1565nm only,
wavelength with 3dB degradation permitted from 1260-1530nm
Receiver damage threshold +5 dBm

Receiver Overload -7 dBm

Recelver performance at 10GE LAN and 10GE WAN rates, non-FEC appllcau_pn T ] 30 . =

Receiver sensitivity -24 dBm At BER=1E-12 with PRBS31 and 10GE frame
Chromatic Dispersion 3 dB

Penalty@ 1600 ps/inm
Receiver pérformance at OTU2/0TU2e rates, FEC application

Receiver sensitivity =27 dBm At Pre-FEC BER=1E-5 for GFEC and Pre-FEC
RER=7E-4 for EFEC with PRRS31 and OTUZ frame

Chromatic Dispersion 3 dB
Penalty@ 1300 ps/nm

Note: Parameters are specified over temperature and at end of life unless otherwise noted. When shorter
distances of single-made fiher are used (<40km), an inline optical attenuator must be used to avoid overloading
and damaging the receiver.

© 2018 Cisco and/or s atfliates. All rights
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Table 4 describes the bail latch color code for each type of optical SFP+ module.

Table 4, SFP+ optical modules color code

Product Batil Latch Color
Clsco SFP-10G-SR-S Beige

Clsco SFP-10G-SR

Cisco SFP-10G-SR-X

Clsco SFP-10G-LRM Orange

Clsco SFP-10G-LR-S Blue

Clsco SFP-10G-LR

Clsco SFP-10G-LR-X

Clisco SFP-10G-ER-8 Red
Cisco SFP-10G-ER
Cisco SFP-10G-ZR-S Green
Clsco SFP-10G-ZR
Clsco FET-10G Brown
Cisco SFP-10G-BXD- Blue
Cisco SFP-10G-BXU-I
Clisco SFP-10G-BX40D- Red
Cisco SFP-10G-BX40U-|
Cisco SFP-H10GB-CU1M Beige
Cisco SFP-H10GB-CU1-5M Black
Cisco SFP-H10GB-CU2M Brown
' Clsco SFP-H10GB-CU2-5M Yellow
. Cisco SFP-H10GB-CU3M Orange
- Clsco SFP-H10GB-CU4M Green
Cisco SFP-H10GB-CUSM Gray
Cisco SFP-H10GB-ACUTM Blue
Cisco SFP-H10GB-ACU10M Red
Cisco SFP-10G-AQC1M Beige
Clsco SFP-10G-AOC2M Brown
Cisco SFP-10G-AQC3M Orange
Cisco SFP-10G-AOCSM Gray
Clsco SFP-10G-AOC7M Blue
Clsco SFP-10G-AOC10M Red

Table 5 provides the maximum power consumption and operating temperature range ratings per Cisco SFP+
module.

Table 5. SFP+ modules maximum power consumption

Product I Power Consumption (W) } Operating Temperature Range

: Cisco SFP-10G-SR-S 1 COM
Cisco SFP-10G-SR

Clsco SFP-10G-8R-X
i Clsco SFP-10G-LRM

' Claco SFP-10G-LR-S
Clsco SFP-10G-LR

© 2018 Cisco and/or its affiliates. All rights re Page 9 of 12



Product Power Consumption (W) Operating Temperature Range
- Cisco SFP-10G-LR-X 1 EXT
Cisco SFP-10G-ER-§ 1.5 coMm
Cisco SFP-10G-ER
Cisco SFP-10G-ZR-8 1.5 COM
Cisco SFP-10G-ZR
Cisco FET-10G 1 coMm
Clsco SFP-10G-BXD-l 1 IND
Cisco SFP-10G-BXU-I
Cisco SFP-10G-BX40D-) 1.2 IND
: Clsco SFP-10G-BX40U-|
Cisco SFP-H10GB-CU1M 1 COMm
Cisco SFP-H10GB-CU1-6M 1 COM
Cisco SFP-H10GB-CU2M 1 COM
Cisco SFP-H10GB-CU2-5M 1 coMm
Cisco SFP-H10GB-CU3M 9 COM
Cisco SFP-H10GB-CU4M 1 COM
Cisco SFP-H10GB-CU5M 1 COM
Cisco SFP-H10GB-ACU7M 1 COM
Cisco SFP-H10GB-ACU10M 1 COM
Cisco SFP-10G-AQOC1M 1 COM
Cisco SFP-10G-AQOC2M 1 COM
Cisco SFP-10G-AQOC3M 1 COM
Cisco SFP-10G-AQCEM 1 CoM
Cisco SFP-10G-AQC7M 1 COM
Clsco SFP-10G-AOC10M i CoM
Dimensions

Dimensions (H x W x D): 8.5 x 13.4 x 56.5mm. Cisco SFP+ connectors typically weigh 75 grams or less.
Environmental Conditions and Power Requirements
Operating temperature range:

« Commercial temperature range (COM): 0 to 70°C (32 to 158°F)

* Extended temperature range (EXT): -5 to 85°C (23 to 185°F)

¢ Industrial temperature range (IND): -40 to 85°C (-40 to 185°F)
» Storage temperature range: -40 to 85°C (-40 to 185°F)

Warranty
« Standard warranty: 1 year

» Fxtended warranty (optional): Cisco SFP+ modules can be covered in a Cisco SMARTnet® Service support
contract for the Cisco switch or router chassis

© 2018 Cisco and/or its affiliates. All rid
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Ordering information

Table 6 provides the ordering information for Cisco SFP+ modules and related cables.

Table 6. Ordering information

Description
Clsco 10GBASE-SR SFP+ Module for MMF S-Class
' Clsco 10GBASE-SR SFP+ Module for MMF

Cisco multirate 10GBASE-SR, 10GBASE-SW and OTU2e SFP+ Module for MMF,
extended temperature range

Clsco 10GBASE-LRM SFP+ Module for MMF and SMF
Cisco 10GBASE-LR SFP+ Module for SMF S-Class
Clsco 10GBASE-LR SFP+ Module for SMF

Cisco multirate 10GBASE-LR, 10GBASE-LW and OTU2e SFP+ Module for SMF,
extended temperature range

Clsco 10GBASE-ER SFP+ Module for SMF S-Class
Clsco 10GBASE-ER SFP+ Module for SMF
Clsco 10GBASE-ZR SFP+ Module for SMF S-Class
Cisco multirate 10GBASE-ZR, 10GBASE-ZW and OTU2e SFP+ Module for SMF
Clsco 10GBASE-BX10-D Bldirectlonal for 10km

. Clsco 10GBASE-BX10-U Bidirectlonal for 10km

- Clsco 10GBASE-BX40-D Bidirectional for 40km
Cisco 10GBASE-BX40-U Bidiractional for 40km
10GBASE-CU SFP+ Cable 1 Meter, passive
10GBASE-CU SFP+ Cable 1.5 Meter, passive

' 10GBASE-CU SFP+ Cable 2 Meter, Passive
10GBASE-CU SFP+ Cable 2.5 Meter, Passive

: 10GBASE-CU S$FP+ Cable 3 Meter, passive

- 10GBASE-CU SFP+ Cabla 4 Meter, passive
10GBASE-CU SFP+ Cable 5 Meter, passive

- 10GBASE-CU SFP+ Cable 7 Meter, active
10GBASE-CU SFP+ Cable 10 Meter, active
10GBASE-AOC SFP+ Cable 1 Meter
10GBASE-AOC SFP+ Cable 2 Meter
10GBASE-AOC SFP+ Cable 3 Meter
10GBASE-AOC SFP+ Cable 5 Meter

: 10GBASE-AOC SFP+ Cable 7 Meter
10GBASE-AOC SFP+ Cable 10 Meter

Regulatory and standards compliance
Standards:

| Product Number
SFP-10G-SR-S

! SFP-10G-SR
SFP-10G-SR-X

: SFP-10G-LRM
* 8FP-10G-LR-S
| SFP-10G-LR

. SFP-10G-LR-X

: SFP-10G-ER-S
SFP-10G-ER
' 8FP-10G-ZR-S
SFP-10G-ZR
" SFP-10G-BXD-I
SFP-10G-BXU-
SFP-10G-BX40D-}
SFP-10G-BX40U-1
SFP-H10GB-CU1M
SFP-H10GB-CU1-5M
SFP-H10GB-CU2M
SFP-H10GB-CU2-5M
SFP-H10GB-CU3M
SFP-H10GB-CU4M
SFP-H10GB-CU5M
: SFP-H10GB-ACU7M
SFP-H10GB-ACU10M
SFP-10G-ACC1M
SFP-10G-AOC2M
SFP-10G-AOC3M
SFP-10G-AOCEM
SFP-10G-AOC7M
SFP-10G-AOC10M

* GR-20-CORE: Generic Requirements for Optical Fiber and Optical Fiber Cable

» GR-326-CORE:




» ITU-T G.709: Interfaces for the Optical Transport Network
» ITU-T G.975: GFEC
¢ ITU-T G.975.1: EFEC
» SFP+MSA SFF-8431 (Optical Modules, Active Optical Cables, and Passive Twinax cables)
o SFP+ MSA SFF-8461 (Active Twinax cables)
Safety:

» Laser Class 1 21CFR-1040 LN#50 7/2001

¢ Laser Class 1 IEC60825-1

¢ Cable jacket of SFP+ copper modules is UL #E116441 Compliant
¢ Alllength SFP+ copper cables are ELV and RoHS Compliant

Cisco Capitai

Flexible payment solutions to help you achieve your objectives.

Cisco Capital makes it easier to get the right technology to achieve your objectives, enable business transformation
and help you stay competitive. We can help you reduce the total cost of ownership, conserve capital, and
accelerate growth. In more than 100 countries, our flexible payment solutions can help you acquire hardware,
software, services and complementary third-party equipment in easy, predictable payments. Learn more.

Next steps

Learn more about Cisco 10GBASE SFP+ fiber modules or 10GBase SFP+ copper modules (twinax cable) by
contacting your sales representative or visiting hitps:/www.cisco.com/en/US/products/ps6574/index.htmi.

For S-Class SFP+ 10 Gigabit Modules, refer to the link below: hitps:/iwww. cisco.com/c/en/usiproducis/interfaces-

modules/transceiver-modules/d atasheet-listing, himl.
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Data Sheet

Cisco 40GBASE QSFP Modules

Product overview

The Cisco® 40GBASE QSFP (Quad Small Form-Factor Pluggable) portfolio offers customers a wide variety of
high-density and low-power 40 Gigabit Ethernet connectivity options for data center, high-performance computing
OOnetworks, enterprise core and distribution layers, and service provider applications.

Features and benefits of Cisco QSFP modules

Hot-swappable input/output device that plugs into a 40 Gigabit Ethernet Cisco QSFP port
Interoperable with other IEEE-compliant 40GBASE interfaces where applicable

Certified and tested on Cisco QSFP 40G ports for superior performance, quality, and reliability
High-speed electrical interface compliant to the IEEE 802.3ba standard

QSFP Form factor, 2-wire 12C communication interface and other low-speed electrical interface compliant to
SFF 8436 and QSFP Multisource Agreement (MSA)

Table 1. Cisco QSFP40G portfolio

Product [ Type | Connector Type
QSFP-40G-SR4-S 40GBASE-SR4, 4 lanes, 850 nm MMF ] MPO-12
QSFP-40G-LR4-S 40GBASE-LR4, 1310 nm, SMF LC
QSFP-40G-SR-BD 40GBASE-SR-BIDi, duplex MMF LC
QSFP-40G-BD-RX 40GBASE-SR-BiDi, duplex MMF, Monitor LC
QSFP-40G-CSR-$ 40GBASE-SR-, duplex MMF LC
QSFP-40G-SR4 ' 40GBASE-SR4, 4 lanes, 850 nm MMF MPO-12
FET-40G Fabric Extender, 4 lanes, 850 nm MMF MPO-12
QSFP-40G-CSR4 40GBASE-CSR4, 4 lanes, 850 nm MMF MPQ-12
' WSP-Q40GLR4L 40GBASE-LR4-Lite, 1310 nm, SMF LC
QSFP 4X10G LR § 4¥10CRABE-LR " MPO-12
‘ QWSFP-40(3-LR4 , 40GRASE-LLR4, 1310 nm, SMF with OTU3 data-rete support |, LG
QSFP-10G-GRA 40GBASE ER4, 1310 nm, SMF with OTUS data rate support  LC

QSFP-4SFP10G-CU (0.5M,1M,2M, 3M,4M, 5M) QSFP to 4 SFP+ copper break-out cables -
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Product Type Connector Type
QSFP-H40G-CU (0.5M,1M,2M, 3M,4M, 5M) QSFP to QSFP copper direct-attach cables

QSFP-H40G-ACU (7M, 10M)

QSFP-4X10G-AOC (1M, 2M, 3M, §M, 7M, 10M) QSFP to four SFP+ active optical breakout cables

QSFP-H40G-AOC (1M, 2M, 3M, 5M, 7M, 10M, 16M, QSFP to QSFP active optical cables
20M, 26M, 30M)

CVR-QSFP-SFP10G QSFP 40G to SFP+ 10G adapter

Cisco QSFP-40G-SR4-S (S-Class)

The S-Class Cisco 40GBASE-SR4 QSFP module supports link lengths of 100 and 150 meters, respectively, on
laser-optimized OM3 and OM4 multimode fibers. QSFP-40G-SR4-S is aligned to IEEE 40GBASE-SR4 optical
specifications which support high-bandwidth 40G optical links over 12-fiber parallel fiber terminated with MPO/MTP
multifiber female connectors. Because IEEE 40GBASE-SR4 does not support 4x10G breakout connectivity to
10GBASE-SR, see QSFP-40G-SR4 or QSFP-40G-CSR4 for such applications. QSFP-40G-SR4-S does not
support FCoE,

Cisco QSFP-40G-LR4-S (S-Class)

The Cisco 40GBASE-LR4 QSFP module supports link lengths of up to 10 kilometer over a standard pair of G.652
single-mode fiber with duplex LC connectors. The QSFP-40G-LR4-S module supports 40GBASE Ethernet rate
only. The 40 Gigabit Ethernet signal is carried over four wavelengths. Multiplexing and demultiplexing of the four
wavelengths are managed in the device. QSFP-40G-LR4-S does not support FCoE.

Cisco QSFP 40G BiDi

The Cisco QSFP 40-Gbps BiDirectional (BiDi) transceiver (Figure 1) is a pluggable optical transceiver with a
duplex LC connector interface for short-reach data communication and interconnect applications using MultiMode
Fiber (MMF). The Cisco QSFP 40-Gbps BiDi transceiver offers customers a compelling solution that enables reuse
of their existing 10 gigabit duplex MMF infrastructure for migration to 40 Gigabit Ethernet connectivity.

The Cisco QSFP 40-Gbps BiDi transceiver supports link lengths of 100 and 150 meters on laser-optimized OM3
and OM4 multimode fibers, respectively.

The Cisco BiDi transceiver complies with the QSFP MSA specification, enabling customers to use it on all QSFP
40-Gbps platforms to achieve high-density 40 Gigabit Ethernet networks.

Each Cisco QSFP 40-Gbps BiDi transceiver consists of two 20-Gbps transmit and receive channels in the 832-918
nanometer wavelength range, enabling an aggregated 40-Gbps link over a two-strand multimode fiber connection.

Figure 1.  Cisco QSFP BiDi 40Gbps transceiver: Duplex MMF with LC connectors at both ends

| = 1

— < .

A2 A1 |
e |

QETP 40G GR 0D —"".r 4 ‘AZ QSFF’-dOG—SR-BD,]-

Duplex Multi-mode Fiber with LC
Connectors at both ends
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Cisco QSFP-40G-BD-RX

The Cisco QSFP 40-Gbps BiDi monitor is a pluggable optical module for use with link monitor hardware, such as
the Cisco Nexus® Data Broker. Like the QSFP BiDi transceiver, it has a duplex MMF LC connector interface. The
QSFP BiDi monitor is used only in the monitoring path of a link containing a passive optical tap splitter. The Cisco
QSFP monitor offers the same specifications as the QSFP BIDi Transceiver, except that it does not transmit any
signal, and thus eliminates the risk of interfering with the live BiDi link path.

Cisco QSFP-40G-CSR-S (S-Class)

The QSFP-40G-CSR-S is a pluggable optical transceiver with a duplex LC connector interface used for
connectivity using MultiMode Fiber (MMF). The Cisco 40GBASE-CSR Modules support link lengths of 300 meters
and 400 meters, respectively, on laser-optimized OM3 and OM4 multimode fibers. Customers benefit through the
reuse of their existing 10 gigabit duplex MMF infrastructure as they migrate to 40 Gigabit Ethernet, while
maintaining the same supported link distances as 10G Ethernet. Each QSFP-40G-CSR-S operates at four different
wavelengths. Each of the four wavelengths operates at 10G aver existing duplex multimode fiber using standard
LC connectors. The Cisco QSFP-40G-CSR-S transceiver supports FCoE.

Cisco QSFP-40G-SR4

The Cisco 40GBASE-SR4 QSFP Modules support link lengths of 100 meters and 150 meters, respectively, on
laser-optimized OM3 and OM4 multimode fibers. It primarily enables high-bandwidth 40G optical links over 12-fiber
parallel fiber terminated with MPO/MTP multifiber female connectors. It can also be used in a 4x10G breakout
mode for interoperability with 10GBASE-SR interfaces up to 100 and 150 meters on OM3 and OM4 fibers,
respectively. The worry-free 4x10G mode operation is enabled by the optimization of the transmit and receive
optical characteristics of the Cisco QSFP-40G-SR4 to prevent receiver overload or unnecessary triggering of alarm
thresholds on the 10GBASE-SR receiver, and at the same time is completely interoperable with all standard
40GBASE-SR4 interfaces.

The 4x10G connectivity is achieved using an external 12-fiber parallel to 2-fiber duplex breakout cable, which
connects the 40GBASE-SR4 module to four 10GBASE-SR optical interfaces. Cisco QSFP-40G-SR4 is optimized
to guarantee interoperability with any IEEE 40GBASE-SR4 and 10GBASE-SR (in 4x10G mode).

Cisco FET40G

Cisco FET-40G QSFP Modules are fabric-extender transceiver modules used to connect to fabric links (links
between the fabric extender switch and the parent switch). The interconnect works over parallel multimode fiber
across distances of up to 100 and 150 meters, respectively, on laser-optimized OM3 and OM4 multimode fiber
cables. This module can be used for native 40G optical links over 12-fiber ribbon cables with MPO/MTP connectors
or in 4x10G mode with parallel-to-duplex fiber breakout cables for connectivity to four FET-10G interfaces.

Cisco QSFP-40G-CSR4

Cisco 40GBASE-CSR4 QSFP Modules extend the reach of the IEEE 40GBASE-SR4 interface to 300 and 400
meters on laser-optimized OM3 and OM4 multimode parallel fiber, respectively. Each 10-gigabit lane of this
module is compliant to IEEE 10GBASE-SR specifications. This module can be used for native 40G optical links
over 12-fiber parallel cables with MPO/MTP female connectors or in a 4x10G breakout mode with parallel to duplex
fiber breakout cables for pectivity to four 1OGBASE SR interfaces. Cisco QSFP-40G-CSR4 is optlmlzed to




Cisco QSFP-40G-LR4

The Cisco 40GBASE-LR4 QSFP module supports link lengths of up to 10 kilometers over a standard pair of G.652
single-mode fiber with duplex LC connectors. The 40 Gigabit Ethernet signal is carried over four wavelengths.
Multiplexing and demultiplexing of the four wavelengths are managed within the device.

Cisco WSP-Q40GLR4L (QSFP-LR4-Lite)

The Cisco WSP-Q40GLR4L QSFP module supports link lengths of up to 2 kilometers over a standard pair of
G.652 Single-Mode Fiber (SMF) with duplex LC connectors. The 40 Gigabit Ethernet signal is carried over four
wavelengths. Multiplexing and demultiplexing of the four wavelengths are managed within the device. It is
interoperable with 40GBASE-LR4 for distances up to 2 kilometers. The operating temperature range is from +10 to
+60°C with an optical link budget of 4 decibels. This 4-decibel link budget offers the ability to support the loss from
patch panels in the link in a data center environment.

Cisco QSFP-4X10G-LR-S (S-Ciass)

The Cisco QSFP-4X10G-LR-S QSFP module supports link lengths of up to 10km on G.652 Single-Mode Fiber
(SMF). it enables high-bandwidth 40G optical links over 12-fiber paralle! fiber terminated with MPO/MTP multifiber
female connectors. It can also be used in a 4x10G mode for interoperability with 10GBASE-LR interfaces up to
10km.

The 4x10G connectivity is achieved using an external 12-fiber parallel to 2-fiber duplex breakout cable, which
connects the 4x10G LR module to four 10GBASE-LR optical interfaces. Cisco’'s QSFP-4X10G-LR-S is optimized to
guarantee interoperability over the full specification range of 10GBASE-LR in 4x10G mode. QSFP-4X10G-LR-S
does not support FCoE.

Cisco QSFP-40G-ER4

The Cisco 40GBASE-ER4 QSFP Module supports link lengths up to 40km over G.652 single-mode fiber with
duplex LC connectors. The 40GE or OTUS3 signal is carried over four wavelengths in the 1310nm range.
Multiplexing and demultiplexing of the four wavelengths are managed within the device.

Cisco QSFP to Four SFP+ copper breakout cables

Cisco QSFP to four SFP+ copper direct-attach breakout cables (Figure 2) are suitable for very short distances and
offer a very cost-effective way to connect within racks and across adjacent racks. These breakout cables connect
to a 40G QSFP port of a Cisco switch on one end and to four 10G SFP+ ports of a Cisco switch on the other end.
Cisco currently offers passive cables in lengths of 0.5, 1, 2, 3, 4 and 5 meters and active cables in lengths of 7 and
10 meters.

= L T
(€D
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Cisco QSFP to QSFP active optical cables

Cisco QSFP to QSFP copper direct-attach 40GBASE-CR4 cables (Figure 5) are suitable for very short distances
and offer a flexible way to connect within racks and across adjacent racks. Active optical cables are much thinner
and lighter than copper cables, which makes cabling easier. Active optical cables enable efficient system airflow
and have no EMI issues, which is critical in high-density racks. Cisco currently offers active optical cables in
lengths of 1, 2, 3, 5, 7, 10, 15, 20, 25 and 30 meters.

Flgure 5.  Cisco 40G QSFP active optics cables

Cisco QSFP-40G to SFP-10G Adapter Module

The Cisco QSFP to SFP or SFP+ Adapter (WSA) Module offers 10 Gigabit Ethernet and 1 Gigabit Ethernet
connectivity for QSFP 40G-only platforms. It allows smooth and cost-effective migration to 40 Gigabit Ethernet by
providing an option to use lower-speed SFP or Enhanced Small Form-Factor Pluggable (SFP+) modules in empty
QSFP ports or when the other end of the network is running at lower speeds.

The Cisco QSA Module (Figure 6 and Figure 7) converts a QSFP port to an SFP or SFP+ port. With this adapter,
customers have the flexibility to use any SFP+ or SFP module, or cable to connect to a lower-speed port on the
other end of the network. This flexibility allows a cost-effective transition to 40 Gigabit Ethernet by maximizing the
use of high-density 40 Gigabit Ethernet QSFP platforms. This adapter supports all SFP+ optics and cable reaches
and several 1 Gigabit Ethernet SFP modules (see Table 2 that follows).

Figure 6.  Cisco QSA module

Figure 7.  Cisco QSA Module with SFP or SFP+ Plugged In

Compatible Switch Models and SFP or SFP+ Modules

The list of switch models supporting the Cisco QSA Module is available in the 40 Gigabit Ethernet compatibility
matrix at

hitps:/iwww,




Table 2. Cisco SFP or SFP+ transceiver modules

Product Name i Product Description
SFP-10G-SR Cisco 10GBASE-SR SFP+ Module for Multimode Fiber
SFP-10G-LR Cisco 10GBASE-LR SFP+ Module for Single-Mode Fiber
SFP-10G-ER Cisco 10GBASE-ER SFP+ Module for Single-Mode Fiber (extended reach)
SFP-10G-ZR Cisco 10GBASE-ZR SFP+ Module for Single-Mode Fiber (up to 80 km reach)
: DWDM-SFP10G-xx.xx Cisco DWDM SFP+ Modules for Single-Mode Fiber
' FET-10G Cisco Fabric Extender Transceiver for Multimode Fiber
10G SFP+ Copper Cables SFP+ Copper Cables (1-m to 10-m lengths)
' 10G SFP+ Active Optical Cables SFP+ Active Optical Cables (1-m to 10-m lengths)
SFP-10G-SR-S Cisco 10GBASE-SR SFP+ Module for Muitimode Fiber, S-Class
SFP-10G-LR-S Cisco 10GBASE-LR SFP+ Madule for Single-Mode Fiber, S-Class
SFP-10G-ER-8 Cisco 10GBASE-ER SFP+ Medule for Single-Mode Fiber (extended reach), S-Class
SFP-10G-ZR-S Cisco 10GBASE-ZR SFP+ Module for Single-Mode Fiber (up to 80 km reach), S-Class
GLC-T Cisco 1000BASE-T Copper SFP
GLC-SX-MMD Cisco 1000BASE-SX SFP Module for Multimode Fiber

Technical specifications
Following are technical specifications for platform support, and connectors and cabling.
Platform support

Cisco QSFP modules are supported on Cisco switches and routers. For more details, refer to the document
“Cisco 40 Gigabit Ethernet Transceiver Modules Compatibility Matrix.”

Connectors and cabling
Refer to Table 3 for connector type information and cabling specifications for each QSFP product.

Note: Except for QSFP-4X10G-LR-S, only connections with patch cords with PC or Ultra-Physical Contact
(UPC) connectors are supported. QSFP-4X10G-LR-S requires patch cords with Angled Physical Contact (APC)
MPO connectors. All cables and cable assemblies used must be compliant with the standards specified in the
standards section of this data sheet,

Product specifications

Table 3 provides cabling specifications for the Cisco QSFP modules.

Table 3. QSFP Port cabling specifications

Cinco QSFP | Wavelength | Gable Type ' | Core Size Maclal Cable Puwey Pull Taty
{{oim) (Microns) | Bandwidth Distance’ | Consumption | Color
,‘ | (MHzkm)? | (W)
Clsco QSFP40G-SR4-S 850 MMF 50.0 2000 (OM3)  100m 1.5 Beige
50,0 4700 (OM4)  1Bom?
Cisco QSFP40G-LR4-S 1310 SMF G.652 - 10km 3.5 Blue
Clsco QSFP-40G-SR-BD 832-918 MMF 50.0 500 (OM2) 30m 3.5 Gray
50.0 2000 (OM3) 1001
50.0 4700 (OM4)  150m*
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Cisco QSFP

Cisco QSFP-40G-BD-RX

QSFP-40G-CSR-S

QSFP-40G-SR4

FET-40G

QSFP40G-CSR4

QSFP-40G-LR4
WSP-Q40GLR4L
QSFP-40G-ER4
QSFP-4X10G-LR-S
QSFP-4SFP10G-CU0-§
QSFP-4SFP10G-CU1M
QSFP-4SFP1 OG-¢U2M
QSFP-4SFP10G-CU3M
dSFP-4SFP10G-CU4M
QSFP-4SFP10G-CUGM
QSFP-4X10G-AC7M
QSFP-4X10G-A61 oM
QSFP-H40G-CU0-5M
QSFP-H40G-CU1M
QSFP-H40G-CU2M
QSFP-H40G-CU3M
QSFP-H40G-CU4M
QéFP-H40G-CU5M
QSFP-H40G-ACUTM
QSFP-H40G-ACU10M
QSFP-4X10G-AOC1M
QSFP-4X10G-AOC2M
QSFP-4X10G-AOC3M
QSFP-4X10G-AOC5M
QSFP-4X10G-AQCTM
QSFP-4X10G-AOC10M
QSFP-H40G-AOC1M
QSFP-H40G-AOC2M

| Wavelength
{(nn)

832-018

850

850

850

850

1310
1310
1310
1310

Cabte Type

MMF

MMF

MMF

MMF

SMF
SMF
SMF

' SMF

Direct-attach
copper cable
assembly

Active optical
cable
assembly

Core Size
(Microns)

50.0
50.0
50.0

50.0

50.0
50.0
50.0

50.0
50.0
50.0

50.0
§0.0
50.0

G.652
G.652
G.652
G.652

| Modal
| Bandwidth
| (MHZ'km)*

500 (OM2)
2000 (OM3)
4700 (OM4)

2000 (OM3)
4700 (OM4)

500 (OM2)
2000 (OM3)
4700 (OM4)
500 (OM2)
2000 (OM3)
4700 (OM4)
500 (OM2)
2000 (OM3)
4700 (OM4)

| Cable
I Distance”’

' 30m
' 100m

150m?

300m™
400m*

 30m
; 100m

150m™

30m
100m
150m?

. 82m
; 300m

400m
10km

| 2km
40km’™
" 10km

0.5m
m
2m
3m
4m
5m
7m
10m
0.5m
im
2m
3m
4m
5m
m
10m

Power
Consumption

3.5

3.5

1.8

1.5

3.5
3.5
3.5

‘35

1.5

Pull Tab
Colar

' Beige

(or Gray with
"Rx" mark)

Orange

Beige

Brown

Orange

Blue
Yellow
Red
Blue
Beige
Beige
Brbwn
Orange
Orange
Gray
Blue
Red
Beige
Beige
Brown
Orange
Orange
Gray
Blue
Red
Beige
Brown

Orange

. Gray

Blue
Red
Beige

Brown

Orange
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Cisco QSFP

CVR-QSFP-SFP10G

Core Size Modal Cable Power
Distance’'

Wavelength | Cable Type

- Adapter - - - =

Pull Tab

| {hm) (Microns) Bandwidth Consumption | Color

[ , (MHzkm)" | (W)
QSFP-H40G-AQOC5M - - - 5m Gray
QSFP-H40G-AOC7M - - " 7m Blue
QSFP-H40G-AOC10M - - - 1 10m Red
QSFP-H40G-AOC15M - - - 16m Black
QSFP-H40G-AQC20M - - . 20m Green
QSFP-H40G-AOC25M - - - 25m Green

 QSFP-H40G-AOC30M 3 - ; 30m Green

" Minimum cabling distance is 0.5 meters for -SR4 and -CSR4 modules, and 2 meters for -LR4 and -ER4 according to the IEEE
802.3 standard.

2 Considered an engineered link with maximum 1 decibel loss budget.
" Specified at transmission wavelength.

" Links longer than 30 km for the same link power budget are considered engineered links as per IEEE 802.3 Table 87~6.
Depending upon link architecture, attenuation may be required to guarantee operation,

** Depends upon fiber quality
* No FCoE support.

Note: All Cisco QSFP modules and cables exceed IEEE specifications, guaranteeing a link Bit-Error Rate (BER)
better than 1E-15 with some exceptions:

» QSFP-40G-SR-BD guarantees a link BER of 1E-12 when supporting 150m on OM4 fiber.
* QSFP-40G-CSR4 complies with IEEE specifications, guaranteeing a link BER better than 1E-12.
* QSFP-40G-ER4 complies with IEEE/OTU3 specifications, is guaranteed up to BER 1E-12.

Table 4. Loss budget comparison of Cisco QSFP BiDi with 40GBASE-SR4 specifications
Optical Modules | MMF Type Reach (Meters) | Total Loss Budget (dB) : BER
QSFP-40G-SR-BD OoM3 100m 1.9 1E-15
QSERSWEIBEERX oM4 150m 16 1E-12
QSFP-40G-SR4 OM3 100m 1.9 " 1E-15
OM4 150m 1.5 “1E-15

* QSFP-40G-SR-BD has 0.7 decibel incremental margin (in addition to 1.9 decibel total loss budget shown in Table 4), which can
be allocated to connector losses in the link for OM3 fiber for applications when a link BER of 1E-12 is sufficient. Cisco
recommiends that this margin be allocated to connector losses, Care should be taken to nat excead 120 meters in fiber link
distance with the OM3 fibor,

lable 5. Allowable connector loss for BiDi links

Distance (in} Altowabie Connector Loss (dB)

| om3

[ oma

. T — AT St |
| FCoE (BER 1e-15) | Ethernet (BER 1e-12) | FCoE (BER 1e-15)

44
4.2
4.0

*

ublle Information.
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Distance (in) Allowable Connector Loss (dB)

| om4

i;(-)-oE_([-iER 10-15) | Ethernet (BER 15-12)__?F(;(;E-(E;ER_vas) W | Ethernct (BER 16-12)
60 3.1 a8 ‘3.4 4.1
70 28 3.5 3.3 4.0
80 2.5 3.2 :31 3.8
l 90 2.0 2.7 2.8 3.5
100 1.5 2.2 26 3.3
110 - - 2.3 3.0
120 - - ‘1.8 26
130 - - 1.6 2.2
140 - - 1.0 17
180 - - 0.4 1.1
Commaents Assumed fiber loss at  Assumed fiber loss at Assumed fiber loss at Assumed fiber loss at 150m:
100m: 0.4dB - 100m: 0.4dB 150m: 0.5dB 0.5dB

Table 6. Allowable connector loss for BiDi links with passive optical tap

1
Distance (m) | Allowable Connector Loss (dB)

20 1.5 1.5
50 1.0 1.2
76 - 1.0
Comments Fiber loss @max distance: 0.4dB

Ethemet (BER 1e-12)
Passive Optical Tap Loss: 3.5dB

Table 7 shows the key optical characteristics for the Cisco QSFP modules.

Table 7. Optical characteristics

Product Transmit Power ((iBrn)"" Receive Power (dBm)"’ Transmit and
| e s 3= Sl e Receive
Maximum Minimam Maximum | Minimum i Wavelength (nm)
Cisco QSFP-40G-SR4-S : 40GBASE-SR4, 4 lanes, . 2.4, per lane ' =7.6, perlane : 2.4, perlane -9.5, perlane . B40 1o 860
850 nm MMF
Cisco QSFP40G-LR4-S | 40GBASE-LR4, 1310 nm, 23, perlane -7, perlane 2.3, perlane -13.7, perlane Four lanes: 1271,
SMF 1291, 1311, 1331
. Cisco QSFP440G-SR-BD . 40GBASE-SR-BID, +b, porlano -4, perlsne  +5, perlane -8, per lane 832 lwain
. Puplex MMF ‘
Clsco QSFP40G-BD-RX 40GBASE-SR-BIDi, N/A N/A +5, perlane ' -6, perlane 1832t0 918

. Duplex MMF, Monitor

. Cisco QSFP-40G-CSR-S  40GBASE-CSR, Duplex MMF  +3, perlane -7 perlane +3, perlane -9, perlane Four lanes: 850,

: 880, 910, 940
Clsco QSFP-40G-SR4 40GBASE-SR4, 4 lanes, -1, perlane® -7.6, perlane : 2.4, perlane -9.5, perlane ' 840 to 860
850 nm MMF
Clsco FET-40G Fabric Extender, 4 lanes, “<1, perlane®  -8.0, per lano i -1.0, perlono  -6.8, porlano . 840 to 860
. 860 nm MMF

Clsco QSFP40G-CSR4  40GBASE-CSR4, 4 lanes, 0, per lane 7.3, per lane 0, per lane -9.9, perlane 840 to 860
850 nm MMF

40GBASE-LR4-Lits, 2.3, perlane  -10, perlane ' 2.3, periane -13.7, perlane ' Fourlanes: 1271,

1310 nm, SMF 11291, 1311, 1331
k ! o
\—7/;3

N
3
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Product Transmit Power (dBm)® | Receive Power (dBim)*® | Transmit and
—~ <1 Receive

— -
| Minimum | Wavelength (nin)

_E Maximum | Minimum | Maximum

Cisco QSFP-40G-LR4 40GBASE-LR4 with OTU3 23, perlane -7 periane 2.3, perlane -13.7, perlane Fourlanes: 1271,
data rate support, 1310 nm, 1291, 1311, 1331
. SMF

Cisco QSFP-40G-ER4 40GBASE-ER4 with OTU3 4.5 perlane -2.7,perlane -4.5, perlane ' -21.2, perlane Four lanes: 1271,
data rate support, 1310 nm, 1291, 1311, 1331
SMF

Cisco QSFP4X10G-LR-S 4x10GBASE-LR, 1310 nm, 0.5, perlane -8.2, perlane ‘ 0.5, perlane -14.4, perlane 1260 to 1355
SMF

** Transmitter and receiver power is average, unless specified.
* Version -01 of QSFP-40G-SR4 allows for a maximum transmit power of +1 decibel per milliwatt per lane.

Table 8. Cable breakout location

Product Name Breakout Location (From 40G End)

Active Optical Cables
Clsco QSFP-4X10G-AQOC1M 0.33 meters
Cisco QSFP-4X10G-A0C2M 0.66 meters
Cisco QSFP-4X10G-AOC3M 1 meter
QSFP-4X10G-AOCEM 2 meters
Cisco QSFP-4X10G-AOC7M 4 meters
Cisco QSFP-4X10G-AOC10M 7 meters
‘CopperCables 4 . LA vl Tk 1P SRR ~ :
Cisco <_JSFP-4SFP10-CUO-5 L 0 meters’ _
: Clsco QSFP-4SFP10G-CUIM i 0.33 meters
Cisco QSFP-4SFP10G-CU2M 0.66 meters
. Clsco QSFP-4SFP10G-CU3M 1 meter
Cisco QSFP-4SFP10G-CU4M 1.5 meters
Clsco QSFP4SFP10G-CUSM 2 meters
Cisco QSFP-4X10G-AC7M 4 meters
Cisco QSFP-4X10G-AC10M 7 meters

" The breakout structure should not causing interference with adjacent port module or cable

Dimensions
Maximum outer dimensions for the QSFP connector module are (HxWx D) 13.5x 18.4 x 72.4 mm.

Cisco QSFP connector moduie typically weigh 100 grams or less.

Environmental conditions
Operating temperature range:
» Commercial temperature range: 0 to 70°C (32 to 158°F). Exceptions are
° QSFP BiDi (QSFP-40G-SR-BD): +10 to 70°C (50 to 158°F)
° QS8FP BiDi Monitor (QSFP-40G-BD-RX): +10 to 70°C (50 to 158°F)
= QSFP LR4 Lite (WSP-Q40GLR4L): +10 to 60°C (50 to 140°F)
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Warranty

» Standard warranty: 1 year

:éﬁ:ﬂm_

* Extended warranty (optional): Cisco QSFP modules can be covered in a Cisco SMARTnet® Service support

contract for the Cisco switch or router chassis

Ordering information

Table 8 provides the ordering information for Cisco SFP+ modules and related cables.

Table 9.

Ordering information

Description
QSFP Optics Modules
Cisco 40GBASE-SR4 QSFP Module for MMF

Cisco 40GBASE-LR4 QSFP Module for SMF

Cisco 40GBASE-SR Bi-Directional QSFP Module for Duplex MMF

Cisco 40GBASE-SR Bl-Directional QSFP Monitor Module for Duplex MMF
Cisco 40GBASE-CSR QSFP Module for Duplex MMF

Cisco 40GBASE-SR4 QSFP Module for MMF

Cisco Fabric Extender Transceiver

Clsco 40GBASE-CSR4 QSFP Module for MMF

Cisco 40GBASE-LR4 QSFP Module for SMF with OTU-3 data-rate support
Clsco 40GBASE-LR4L QSFP Module for SMF

Cisco 4x10GBASE-LR QSFP Modules for SMF

Clsco 40GBASE-ER4 Module for SMF with OTU-3 data-rate support

QSFP Direct-Attach Copper Modules

Cisco 40GBASE-CR4 QSFP to 4 10GBASE-CU SFP+ direct-attach breakout
cable, 0.5-meter, passive

Cisco 40GBASE-CR4 QSFP to 4 10GBASE-CU SFP+ diract-attach breakout
cable, 1-meter, passive

Cisco 40GBASE-CR4 QSFP to 4 10GBASE-CU SFP+ direct-attach breakout
cable, 2-meter, passive

Cisco 40GBASE-CR4 QSFP to 4 10GBASE-CU SFP+ direct-attach breakout
cable, 3-meter, passive

Cisco 40GBASE-CR4 QSFP to 4 10GBASE-CU SFP+ direct-attach breakout
cable, 4-meter, passive

Ciaco 40GBASF-CR4 QSFP to 4 10GBASE-CU SFP+ diraat.attanh hreakout
cable, 6-motor, passive

Cisco 40GBASE-CR4 QSFP to 4 10GBASE-CU SFP+ direct-attach breakout
cable, 7-meter, active

Cisco 40GBASE-CR4 QSFP to 4 10GBASE-CU SFP+ direct-attach breakout
cable, 10-meter, actlve

Cisco 40GBASE-CR4 QSFP direct-attach copper cable, 0.5-meter, passive
Cisco 40GBASE-CR4 QSFP direct-attach copper cable, 1-meter, passive
Cisco 40GBASE-CR4 QSFP direct-attach copper cable, 2-meter, passive
Cisco 40GBASE-CR4 QSFP direct-attach copper cable, 3-meter, passive
Cisco 40GBASE-CR4 QSFP disag
Clsco 40GBASE-CRY

attgch copper cable, 4-meter, passive

© 2019 Cisco and/or its affiliates. All nghte

Product Number

QSFP-4OG-éR4-S
QSFP-40G-LR4-S
QSFP-40G-SR-BD
QSFP-40G-BD-RX
QSFP-40G-CSR-S
QSFP-40G-SR4
FET-40G
QSFP-40G-CSR4
QSFP-40G-LR4
WEP-Q40GLRAL
QSFP-4X10G-LR-S
QSFP-40G-ER4

AT
QSFP-4SFP10G-CU1TM
QSFP-4SFP10G-CU2M
QSFP-4SFP10G-CU3M
QSFP-4SFP10G-CU4M
QASIP45FP10Q-CUGM
QSFP-4X10G-AC7M
QSFP-4X10G-AC10M

QSFP-H40G-CU0-5M
QSFP-H40G-CU1M
QSFP-H40G-CU2M
QSFP-H40G-CU3M
QSFP-H40G-CU4M
QSFP-H40G-CUSM S =i




Description
' Clsco 40GBASE-CR4 QSFP direct-attach copper cable, 7-meter, active
: Clsco 40GBASE-CR4 QSFP direct-attach copper cable, 10-meter, active
Clsco 40GBase-AOC QSFP to 4 SFP+ Active Optical breakout Cable, 1-meter
Clsco 40GBase-AOC QSFP to 4 SFP+ Active Optical breakout Cable, 2-meter
: Cisco 40GBase-AOC QSFP to 4 SFP+ Actlve Optical breakout Cable, 3-meter
Clsco 40GBase-AOC QSFP to 4 SFP+ Active Optical breakout Cable, 5-meter
. Cisco 40GBase-AOC QSFP to 4 SFP+ Actlve Optical breakout Cable, 7-meter
- Clsco 40GBase-AOC QSFP to 4 SFP+ Active Optical breakout Cable, 10-meter
' Clsco 40GBase-AOC QSFP direct-attach Active Optical Cable, 1-meter
Clsco 40GBase-AOC QSFP direct-attach Active Optical Cable, 2-meter
! Cisco 40GBase-AOC QSFP direct-attach Active Optical Cable, 3-meter
Clsco 40GBase-AOC QSFP direct-attach Active Optical Cable, 5-meter
Clsco 40GBase-AOC QSFP direct-attach Active Optical Cable, 7-meter
Cisco 40GBase-AOC QSFP diract-attach Active Optical Cable, 10-meter
Cisco 40GBase-AOC QSFP direct-attach Active Optical Cable, 16-meter
: Clsco 40GBage-AQC QSFP direct-attach Active Optical Cable, 20-mater
Cisco 40GBase-AOC QSFP direct-attach Active Optical Cable, 26-meter
Clsco 40GBase-AOC QSFP direct-attach Active Optical Cable, 30-meter
QSFP 40G to SFP+ 10G Adapter Module

Regulatory and standards compliance
Standards:

Product Number
QSFP-H40G-ACU7TM
QSFP-H40G-ACU10M
QSFP-4X10G-AOC1M
QSFP-4X10G-AOC2M
QSFP-4X10G-AOC3M
: QSFP-4X10G-AOC5M
QSFP-4X10G-AOC7M

: QSFP-4X10G-AOC10M

QSFP-H40G-AOC1M

 QSFP-H40G-AOC2M
QSFP-H40G-AOC3M
QSFP-H40G-AOC5M
QSFP-H40G-AOC7M

. QSFP-H40G-AOC10M
QSFP-H40G-AOC15M
QSFP-H40G-AOC20M
QSFP-H40G-AOC25M
QSFP-H40G-AOQC30M
CVR-QSFP-SFP10G

» GR-20-CORE: Generic Requirements for Optical Fiber and Optical Fiber Cable
» GR-326-CORE: Generic Requirements for Single-Mode Optical Connectors and Jumper Assemblies
» GR-1435-CORE: Generic Requirements for Multifiber Optical Connectors

« IEEE 802.3ba (-SR4, -LR4) 2.2.2 5
o |EEE 802.3ae (-CSR4)

 QSFP+ MSA SFF-8436

o SFP+MSA SFF-8431 and -8461

« RoHS 6

Safety:

o Cable jacket of QSFP copper modules is UL E116441 Compliant

e QSFP copper cables are ELV Compliant

Table 10. Laser class

. Clsco QSFP-400-9R4-3 1
i Cls;:o QSFP-40G-LR4-S 1
. Cisco QSFP-40G-SR-BD

Cisco QSFP-40G-BD-RX
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Product | Laser Class
Cisco QSFP40G-SR4 1M

Cisco FET-40G 1

Cisco QSFP-40G-CSR4 C1M

Cisco WSP-Q40GLR4L 1

Cisco QSFP-40G-LR4 1

Clsco QSFP-4X10G-LR-S 1

Cisco QSFP-40G-ER4 1

Cisco Capital

Flexible payment solutions to help you achieve your objectives

Cisco Capital makes it easier to get the right technology to achieve your objectives, enable business transformation
and help you stay competitive. We can help you reduce the total cost of ownership, conserve capital, and
accelerate growth. In more than 100 countries, our flexible payment solutions can help you acquire hardware,
software, services and complementary third-party equipment in easy, predictable payments. Learn more.

Additional information

For more information about Cisco 40GBASE QSFP optics and copper modules, contact your sales representative

or visit hitps:/Mwww.cisco.com/en/US/products/hw/modules/ps5455/prod _module seres_home.html.
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Cisco 100GBASE QSFP-100G Modules

Product Overview

The Cisco® 100GBASE Quad Small Form-Factor Pluggable (QSFP) portfolio offers customers a wide variety of
high-density and low-power 100 Gigabit Ethernet connectivity options for data center, high-performance computing
networks, enterprise core and distribution layers, and service provider applications. The QSFP-100G modules are
our new generation of 100G transceiver modules solution based on a QSFP form factor. (See Figure 1.)

Figure 1. QSFP-100G Optical Modules

QSFP-100G-LR4-S QSFP-100G-SR4-S QSFP-100G-CWDM4-S QSFP-100G-PSM4-S

Features and Benefits of Cisco QSFP Modules
* Hot-swappable input/output device that plugs into a 100G Gigabit Ethernet Cisco QSFP port
¢ Interoperable with other IEEE-compliant 100GBASE interfaces where applicable
» Certified and tested on Cisco QSFP-100G ports for superior performance, quality, and reliability
= High-speed electrical interface compliant to IEEE 802.3bm

Table 1 describes the Cisco QSFP-100G portfolio.

Table 1. Cisco QSFP-100G Portfolio

Product Description Connector Type

: QSFP-100G-8R4-8 2226 100GBASE SR4 QSFP Transcelver, MPO, 100m over OM4 MMF ~ MPO-12 (12 fibers)
QSFP-100G-LR4-S 100GBASE LR4 QSFP Transceiver, LC, 10km over SMF Lc
QSFP-100G-CWDM4-S 100GBASE CWDM4 QSFP Transceiver, LC, 2km over SMF LC
QSFP-100G-PSM4-S 100GBASE PSM4 QSFP Transceiver, MPO, 500m over SMF MPO-12 (12 fibers)
QSFP-100G-SM-SR ; g(():GBASE CWDM4 Lite QSFP Transceiver, 2km over SMF, 0- LC

* QSFP-100G-CU(1M, 2M, 3M) 100GBASE-CR4 Passive Copper Cable

- QSFP-4SFP25G-CU(1M, 3M) 100GBASE QSFP to 4xSFP25G Passive Copper Splitter Cables

QSFP-100G-AQC(1M, 2M, 3M, 5M, 7M, 10M, 16M,  100GBASE QSFP Active Optical Cables
' 20M, 250, 30M)
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Cisco QSFP-100G-SR4-S

The Cisco 100GBASE-SR4-S QSFP Module supports link lengths of up to 70m (100m) over OM3 (OM4)
Multimode Fiber with MPO connectors, It primarily enables high-bandwidth 100G optical links over 12-fiber parallel
fiber terminated with MPO multifiber connectors. QSFP-100G-SR4-S supports 100GBase Ethernet rate.

Cisco QSFP-100G-LR4-S

The Cisco 100GBASE-LR4-S QSFP Module supports link lengths of up to 10km over a standard pair of G.652
single-mode fiber with duplex ILC connectors. The 100 Gigabit Ethernet signal is carried over four wavelengths.
Multiplexing and demultiplexing of the four wavelengths are managed within the device. QSFP-100GE-LR4-S
supports 100GBase Ethernet rate.

Cisco QSFP-100G-CWDM4-S
The Cisco QSFP-100G-CWDM4-S Module supports link lengths of up to 2 km over a standard pair of G.652 single-

mode fiber (SMF) with duplex LC connectors. The 100 Gigabit Ethernet signal is carried over four wavelengths.
Multiplexing and demultiplexing of the four wavelengths are managed within the device.

Cisco QSFP-100G-PSM4-S

The Cisco QSFP-100G-PSM4-S Module supports link lengths of up to 500 meters over SMF with MPO connectors.
The 100 Gigabit Ethernet signal is carried over 12-fiber parallel fiber terminated with MPO muiltifiber connectors.

Cisco QSFP-100G-SM-SR

The Cisco QSFP-100G-SM-SR QSFP module supports link lengths of up to 2 kilometers over a standard pair of
G.652 single-mode fiber (SMF) with duplex LC connectors. The 100 Gigabit Ethernet signal is carried over four
wavelengths. Multiplexing and demultiplexing of the four wavelengths are managed within the device. The
operating temperature range is from +10 to +60°C with an optical link budget of 4.1 decibels. This 4.1-decibel link
budget offers the ability to support the loss from patch panels in the link in a data center environment.

Cisco QSFP-4SFP25G-CUxM

Cisco QSFP-100G to four SFP-25G copper direct-attach breakout cables (Figure 2) are suitable for very short links
and offer a cost-effective way to connect within racks and across adjacent racks. These breakout cables connect to
a 100G QSFP port of a Cisco switch on one end and to four 25G SFP ports of a Cisco switch/server on the other
end. Cisco currently offers passive cables in lengths of x=1 and 3 meters.

Figure 2. QSFP-4SFP25C-CU5M Cables

-1.- ——

A\
\
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Cisco QSFP-100G-CUxM

Cisco QSFP to QSFP copper direct-attach 100GBASE-CR4 cables (Figure 3) are suitable for very short links and
offer a cost-effective way to establish a 100-Gigabit link between QSFP-100G ports of Cisco switches within racks
and across adjacent racks. Cisco currently offers passive copper cables in lengths of x=1, 2 and 3 meters.

Flgure 3. QSFP-100G-CU1M Cables

Cisco QSFP-100G-AOCxM

Cisco QSFP-100G to QSFP-100G AOC cables (Figure 4) are suitable for short distances and offer a flexible way to
connect within racks and across racks. Active optical cables are much thinner and lighter than copper cables,
which makes cable management easier. AOCs enable efficient system airflow, which is critical in high-density
racks. Cisco currently offers active optical cables in lengths of x=1, 2, 3, 5, 7, 10, 15, 20, 25, and 30 meters.

Figure 4. QSFP-100G-AOC3M Cables

Technical Specifications

Platform Support
Cisco QSFP modules are supported on Cisco switches and routers. For more details, refer to the Cisco 100

Gigabit Ethernet Transceiver Modules Compatibility Matrix.

Connectors and Cabling
Refer to Table 2 for connector type information and cabling specifications for each QSFP product.

Table 2. QSFP Port Cabling Specifications

PultTab
Color

Cable i Power
Distance” Consumption
[ tw)

| Nominal gl Cable Type ! Core Size | Modal
Wavelength | | (Microns) Bandwidth
| (nm) | {MHz k)™

2000 (OM3)  70m 35 Beige
4700 (OM4)  100m

Cisco QSFR
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| {Microns) Bandwidth Distance' Consumptioh | Color

Wavelength ) A
| (MHz km) " (W)

[ ()

Cisco QSFP Nominal ‘l Cable Type Core Size Modai Cable Power Pull Tab
|
|

QSFP-100G-CWDM4-S 1271, 1201,  SMF G.652 = 2km 35 Green
1311, 1331
QSFP-100G-PSM4-S 1310 SMF G.652 . 500m 3.5 Orange
QSFP-100G-SM-SR 1271,1201,  SMF G652 ; 2Kk 35 Green
1311, 1331

QSFP-100G-CU1TM - Direct-attach - - im 1.5

QSFP-100G-CU3M . e L : am

QSFP4SFP25G-CUIM - B . 1m

QSFP4SFP26G-CU2M - : ’  2m

QSFP-4SFP26G-CUIM - ; . “3m

QSFP-100G-AOC1M - Active optical - - im 3.5
QSFP-100G-AOC2M 2 zzgfmuy - . 2m

 QSFP-100G-AOC3M ) " " am

QSFP-100G-AOCEM 2 ; ; 5m

QSFP-100G-AOCTM . : . m

QSFP-100G-AOC1OM - . ; 10m

QSFP-100G-AOC1SM - 5 . 15m

QSFP-100G-AOC20M - ; " 20m

QSFP-100G-AOC26M - - ] 26m

QSFP-100G-AOC30M - ; = 30m

Table 3 shows the key optical characteristics for the Cisco QSFP modules.

Table 3. Optical Characteristics

Product Descriptions Transmit Power (dBm)” Receive Power (dBm)" Transmit and Receive
Y 1T T o i Wavelength (nm)
Maximum Minimum Maximum | Minimum
QSFP-100G- 100GBASE SR4 QSFP Transceiver, +2.4, per -8.4, perlane +2.4, per -5.2, per lane 1 840 fo 860
SR4-S I MPO, 100m over OM4 MMF lane lane
QSFP-100G- | 100GBASE LR4 QSFP Transceiver, LC, - +4.5, per -4.3, perlane 4.5, perlane :-8.6, per lane ! Four lanes: 1295, 1300,
LR4-S : 10km over SMF “lane i . 1304, 1309
QSFP-100G-  100GBASE CWDM4 QSFP +2.5, per -6.5, perlane +2.5, per =10, perlane  Four lanes: 1271, 1201,
CWDM4-S " Transceiver, LC, 2km over SMF lane*s lane 1311, 1331
QSFP-100G- ° 100GBASE PSM4 QSFP Transceiver, +2.0, per -9.4, perlane +2, perlane '-12.66, per 1128510 1325
, PSM4-3 - MPO, 500m over SMF "lane _lane |
' QSFP-100G- 100GBASE CWDM4 Lite QSFP +2.5, per -6.9, perlane +2.5, per -9.6, per lane : Four lanes: 1271, 1201,
SM-SR Transceiver, 2km over SMF, 0-60C lane*t lane 1311, 1331

" Transmitter and receiver power is average, unless specified.

Dimensions
Maximum outer dimensions for the QSFP connector module are (HxWxD)13.5x 18.4 x 72,4 mm.

Cisco USFP connector modules typically weigh 100 grams or less.
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Environmental Conditions
Operating temperature range:

¢ Commercial temperature range: 0 to 70°C (32 to 158°F). Exceptions are

° QSFP-100-SM-SR: +10 to 60°C (50 to 140°F)
 Storage temperature range: -40 to 85°C (-40 to 185°F)

Warranty
o Standard warranty: 90 days

Ordering Information

Table 4 provides the ordering information for Cisco QSFP 100G modules and related cables,

Table 4. Ordering Information

Description
QSFP Optics Modules ) .
Clsco 100GBASE-SR4 QSFP Transcelver, MPO-12, 100m over OM4 MMF
Cisco 100GBASE-LR4 QSFP Transcelver, L.C, 10km over SMF
Cisco 100GBASE CWDM4 QSFP Transceiver, LC, 2km over SMF
Cisco 100GBASE PSM4 QSFP Transcelver, MPO-12, 500m over SMF
Clisco 100GBASE CWDM4 Lite QSFP Transcelver. 2km over SMF, 0-60C
QSFP Dirnthlach Copper Modules
Cisco 100GBASE-CR4 QSFP Passive Copper Cable, 1-meter
- Cisco 100GBASE-CR4 QSFP Passive Copper Cable, 3-meter
Cisco 100GBase QSFP to 4xSFP25G Passive Copper Splitter Cable, 1-meter
Cisco 100GBase QSFP to 4xSFP25G Passive Copper Splitter Cable, 2-meter
Cisco 100GBase QSFP to 4xSFP25G Passlve Copper Splitter Cable, 3-meter
Cisco 100GBase QSFP Active Optical Cable, 1-meter
Cisco 100GBase QSFP Active Optical Cable, 2-meter
Cisco 100GBase QSFP Active Optical Cable, 3-meter
Clsco 100GBase QSFP Active Optical Cable, 5-meter
Clsco 100GBase QSFP Actlve Optical Cable, 7-meter
Clsco 100GBase QSFP Actlve Optical Cable, 10-meter
' Clsco 100GBase QSFP Active Optical Cable, 16-meter
Cisco 100GBuse QSFP Actlve Optical Cable, 20-meter
Cisco 100GBase QSFP Actlve Optical Cable, 25-meter
Cisco 100GBase QSFP Active Optical Cable, 30-meter

Regulatory and Standards Compliance
Standards:

YN 56

Procluct Numher

QSFP-100G-SRA-S
QSFP-100G-LR4-S
QSFP-100G-CWDM4-S
QSFP-100G-PSM4-S

QS#P-1_06G-CU1M
QSFP-100G-CU3M
QSFP-4SFP25G-CU1TM
QSFP-45FP25G-CU2M
QSFP-4SFP25G-CU3M
QSFP-100G-AQOC1M
QSFP-100G-AOC2M
QSFP-100G-AOC3M
QSFP-100G-AOC5M
QSFP-100G-AOC7M
QSFP-100G-AOCC10M
QSFP-100G-AQC15M
QSFP-100G-AOC20M
QSFP-100G-AOC25M
QSFP-100G-AOC30M
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¢ |EEE 802.3ba Amendment of IEEE Std 802.3-2012
2.2.2.6 + IEEE 802.3bm Amendment of IEEE Std 802.3-2012 (D3.1, 1* August 2014)
» GR-20-CORE: Generic Requirements for Optical Fiber and Optical Fiber Cable
¢ GR-326-CORE: Generic Requirements for Single-Mode Optical Connectors and Jumper Assemblies

¢ GR-468-CORE: Generic Requirements for Optoelectronic Devices Used in Telecommunications Equipment
* GR-1435-CORE: Generic Requirements for Multifiber Optical Connectors
e RoHS 6

Safety:

» Cable jacket of QSFP copper modules is UL E116441 Compliant
¢ QSFP copper cables are ELV compliant

Figure 5.  Laser Class for the QSFP-100G Optical Modules

Product | Laser Class
Clsco QSFP-100G-SR4-S 1
Clsco QSFP-100G-LR4-S 1
Cisco QSFP-100G-CWDM4-S 1
Cisco QSFP-100G-PSM4-S 1
Cisco QSFP-100G-SM-SR 1

Cisco Capital

Financing to Help You Achieve Your Objectives

Cisco Capital® financing can help you acquire the technology you need to achieve your objectives and stay
competitive. We can help you reduce CapEx. Accelerate your growth. Optimize your investment dollars and ROI.
Cisco Capital financing gives you flexibility in acquiring hardware, software, services, and complementary third-
party equipment. And there's just one predictable payment. Cisco Capital is available in more than 100 countries.
Learn more.

Additional information

For more information about Cisco 100GBASE QSFP optics and copper modules, contact your sales representative

or visit http/iwww.cisco.com/en/US/products/hwimodules/ps5455/prod module series_home.himl.
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NCS5500 Scale (1D and MD)

NCS 5500 1D / MD Scale

NCS 5501 MD Scale (Tested in I0S-XR 6.3.2)

NCS 5501 version 6.3.2

Feature
L3 Routes

L3 Interfaces (v4/v6) - Max 743
Physical Interfaces 56
VLAN Physical interfaces 560
Bundle Interfaces 56
Vian Bundle Interfaces 127
Members/Bundle 56
Total bundle Member per System 56
w/QoS 700
L3 Adjacencies
ARP entires 1598
ND entries 1598
IPv4 Routes - non-TCAM(non /32 + /32) 1™
IPv6 Routes (Non TCAM) 64K
IPvé Routes(TCAM LC) 512K
IPv4/IPv6 VRFs/System 2.2.7.6 255
IPv4/IPv6 VRFs/LC 255
MPLS ECMP Paths 32
IP ECMP Paths 64
IP UCMP paths 64
L3 QoS
Max Class Maps 32
egress-Class Maps per Policy Map 8
Unique QoS Policy Maps per NPU 32
Number of interface with ingress QOS 112
Number of interface with egress QOS 112
Number of policers per NPU 3500
Queues per port/ interface 8
L2
L2 Main Interfaces 56
L2 Sub Interfaces (VLAN) 4K
L2 Bundle Main Interfaces 128
L2 Bundle Sub Interfaces 4K
Members/Bundle 64
Total bundle Member per System B 56
L2VPN 2.2.3.6
L2 Xconnect (Local Switch)
TADP PR 90 T

BGPAD PW N\
Fa— )
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NCS5500 Scale (1D and MD)

EVPN-VPWS (Single-Homing) 4K
EVPN-VPWS (Multi-Homing) 1K
VPLS
Number of BDs 250
VLPS ACs per BD 512
VPLS PWs (across all BDs) 2275 1K
MACs per BD 32K
MACs per LC 64K
MACSs per System 64K
QoS
egress-Class Maps per Policy Map 32
Unique QoS Policy Maps per NPU 96
Number of interface with ingress QOS wit 4 Class-map - Per NPU 2K
((# of phy

Number of interface with egress QOS - 8 Queues per Inteface

ports*breakout) +1K sub
interfaces))/system or

96/NPU
Number of Bundle interface with ingress QOS (4-Class map) 2K
Number of Bundle interface with egress QOS ig)z/syr:tae'; 'g: ;fggﬁ;ﬁ
Queues per port/ interface 8
MPLS
MPLS-TE
Number of TE Tunnels at Head End 4000
Number of TE Tunnels at Tail 4000
Number of TE Tunnels at midpoint 128K
MPLS-LDPv4
Number of Regular LDP sessions 100
LDP Labels Local for IGP v4 1000
LDP -Remote Labels Revd and Stored 2.2.7.1 16000
FRR <50ms
SSH sessions 99
Tunnels
Number of Policies for GRE Decap 1000
GRE encap tunnels 1000
ERSPAN - mirror destination profile per Ic 10

https://wwwin-github.cisco.com/pages/spnstme/ncs5500/sales- resources}ncs 5500’/md,s€a]’e!
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The BVI is a virtual interface within the router that acts like a normal routed interface. The BVI does not

support bridging itself, but acts as a gateway for the corresponding bridge-domain to a routed interface within
the router.

Aside from supporting a configurable MAC address, a BVI supports only Layer 3 attributes, and has the
following characteristics:

* Uses a MAC address taken from the local chassis MAC address pool, unless overridden at the BV1
interface.

* Is configured as an interface type using the interface bvi command and uses an IPv4 address that is in

the same subnet as the hosts on the segments of the bridged domain. The BVI also suppotts sccondary
addresscs.

* The BVI identifier is independent of the bridge-domain identifier. These identifiers do not need to correlate
like they do in Cisco [0S software.

» Is associated to a bridge group using the routed interface bvi command.

* BVl interfaces support a number range of 1 to 4294967295,

* Bridge-Group Virtual Interface, on page 1

* Supported Features on a BV, on page 2

* BVI Interface and Line Protocol States, on page 2
* Prerequisites for Configuring IRB, on page 3

* Restrictions for Configuring IRB, on page 3

¢ How to Configure IRB, on page 4

* Additional Information on IRB, on page 11

* Packet Flows Using IRB, on page 11

* Configuration Examples for IRB, on page 13

Bridge-Group Virtual Interface

The BVI is a virtual interface within the router that acts like a normal routed interface. The BVI does not
support bridgiug itself, but acts as 4 gateway for the corresponding bridge-domiain to 4 rouled interface within
the router.

&)
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' gu-pp;m;d Features on a BVI

* Uses a MAC address taken from the local chassis MAC address pool, unless overridden at the BV
interface,

« Is configured as an interface type using the interface bvi command and uses an IPv4 address that is in
the same subnet as the hosts on the segments of the bridged domain.

» The BVI identifier is independent of the bridge-domain identifier. These identifiers do not need to correlate
like they do in Cisco IOS software.

* Is associated to a bridge group using the routed interface bvi command.

* BVl interfaces support a number range of 1 to 4294967295,

Supported Features on a BVI

* These interface commands are supported on a BVI:
* arp purge-delay
* arp timeout
* bandwidth (The default is 10 Gbps and is used as the cost metric for routing protocols for the BVI)
* ipv4
* ipv6
* mac-address

« mtu (The default is 1500 bytes)

N

Note MTU is not supported on Release 6.3.x and Release 6.5 .x.

» shutdown

* The BV1 supports IP helper addressing and secondary IP addressing.
* BVI supports number range from 1 to 4294967295.

BVI Interface and Line Protocol States

Like typical interface states on the router, a BV1 has both an Interface and Line Protocol state.
* The BVI interface state is Up when the following occurs:
* The BVI interface is created.

* The bridge-domain that is configured with the routed interface bvi command has at least one
available active bridge port (Attachment circuit [AC] or pseudowire [PW]).

o — L85
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Prerequisites for Configuring IR81

<

Note A BVI will be moved to the Down state if all of the bridge ports (Ethernet flow
points [EFPs]) associated with the bridge domain for that BVI are down. However,
the BVI will remain up if at least one bridgeport is up, even if all EFPs are down,

» These characteristics determine when the the BVI line protocol state is up:
= The bridge-domain is in Up state.

* The BVI IP address is not in conflict with any other IP address on another active interface in the
router.

Prerequisites for Configuring IRB

You must be in a user group associated with a task group that includes the proper task IDs. The command
reference guides include the task IDs required for each command. If you suspect user group assignment is
preventing you from using a command, contact your AAA administrator for assistance.

Before configuring IRB, be sure that these tasks and conditions are met:

* Know the IP addressing and other Layer 3 information to be configured on the bridge virtual interface
(BVI).

+ Complete MAC address planning if you decide to override the common global MAC address for all
BVIs.

* Be sure that the BVI network address is being advertised by running static or dynamic routing on the
BVI interface.

Restrictions for Configuring IRB

Before configuring IRB, consider these restrictions:
* Only one BVI can be configured in any bridge domain.
* The same BVI can not be configured in multiple bridge domains.

* The following areas are not supported on the Layer2 bridging (with BVI):

* Access Control Lists (ACLs). However, Layer 2 ACLSs can be contigured on each Layer 2 port of
the bridge domain,

* Static mac entry configuration in Rridge.

* Mac ageing configuration at global config mode.
* MAC Learning Disable.

* Port-channel suh-interface as hridge member

* Physical sub-interface as bridge member.

Integrated Routing and Bridying [l
g




Integrated Routing and Bridging |

._Hato Configure IRB

* Vlan rewrite.

¢ QOS configuration on BVI interface is not supported.

* VRF on BVI interface is not supported.

~

Note From Release 6.3.x onwards, this restriction is resolved.

* L2 sub-interfaces are not supported.

How to Configure IRB 2245

This section includes the following configuration tasks:

Configuring the Bridge Group Virtual Interface

To configure a BVI, complete the following steps.

Configuration Guidelines
Consider the following guidelines when configuring the BVI:

* The BVI must be assigned an IPv4 or IPv6 address that is in the same subnet as the hosts in the bridged
segments.

* If the bridged network has multiple IP networks, then the BVI must be assigned secondary IP addresses
for each network.

SUMMARY STEPS

1. configure
interface bvi identifier

ipv4 address ipv4-address mask [secondary] ipv6 address ipv6-prefixiprefix-length [eni-64] [route-tag
route-tag value)

arp purge-delay seconds
arp timeout seconds
bandwidth rate

mtu bytes

end or commit

w N

wNo ;s

DETAILED STEPS

Step 1 configure

Example:

JBl _Intograted Routing and Bridging
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Step 2

Step 3

Step 4

Step 5

Step 6

Step?7

COnfigu;ation_G;idelines—.

RP/0/RPO/CPUO:router# configure

Enters the global configuration mode.

interface bvi identifier

Example:

RP/0/RPO/CPUO:router (config)# interface bvi 1

Specifies or creates a BVI, where idenrifier is a number from 1 to 65535.

ipv4 address ipv4-address mask [secondary] ipv6 address ipv6-prefixiprefix-length [eui-64] [route-tag route-tag value]

Example:

RP/0/RPO/CPUO: router (config-if) # ipv4 address 10.10.0.4 255.255.255.0

Specifies a primary or secondary [Pv4 address or an IPv6 address for an interface.

arp purge-delay seconds

Example:

RP/0/RPO/CPUO:router (config-if) #arp purge-delay 120

(Optional) Specifies the amount of time (in seconds) to delay purging of Address Resolution Protocol (ARP) table entries
when the interface goes down.

The range is 1 to 65535. By default purge delay is not configured.

arp timeout seconds

Example:

RP/0/RP0O/CPUO:router (config-if)# arp timeout 12200
(Optional) Specifies how long dynamic entries learned on the interface remain in the ARP cache.

The range is 30 to 2144448000 seconds. The default is 14,400 seconds (4 hours).

bandwidth raze

Example:

RP/0/RPO/CPUQ:router (config~if)# bandwidth 1000000

(Optional) Specifies the amount of bandwidth (in kilobits pet second) to be allocated on the interface. This number is
used as the cost metric in routing prolocols for the BVI.

The range is 0 (0 4294967295, The default is L0000000 (10 Gbps),

mtu bytes

Example:

RP/0/RPO/CPUO: router (config-if)# mtu 2000

(Optional) Specifies the maximum transmission unit (MTU) size for packets on the interface. The range is 64 to 65535.
The default is 1514.

e
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* implementing Layer-3 Multicast Routing, on page 1

* Protocol Independent Multicast, on page 2

* PIM BFD Overview. on page 3

* Reverse Path Forwarding , on page 5

* PIM Bootstrap Router, on page 6

* PIM-Source Specific Multicast, on page 7

* Multicast Source Discovery Protocol, on page 10

* PIM-Sparse Mode, on page 15

* Internet Group Management Protocol, on page 17

¢ Use Case: Video Streaming, on page 23

* Multicast Label Distribution Protocol (MLDP) for Core, on page 24
* Conliguration Example for MLDP on Core, on page 24

Implementing Layer-3 Multicast Routing

Multicast routing allows a host to send packets to a subset of all hosts as a group transmission rather than to
a single host, as in unicast transmission, or to all hosts, as in broadcast transmission. The subset of hosts is
known as group members and are identified by a single multicast group address that falls under the [P Class
D address range from 224.0.0.0 through 239.255.255.255.

The multicast environment consists of senders and receivers. Any host, regardless of whether it is a member
of a group, can send to a group. However, only the members of a group receive the message.

NCS 5500 series router supports the following protocols to implement multicast routing;

2.2.5.1 +IGMP—IGMRP is used between hosts on a network (for example, LAN) and the routers on that network
to track the multicast groups of which hosts are members.

2.2.5.3 «PIM SSM— Protocol Independent Multicast in Source-Specific Multicast (PIM-SSM) has the ability to
report interest in receiving packets from specific source addresses (or from all but the specific source
addresses), to an IP multicast address.

Prerequisites for Implementing Multicast Routing on NCS 5500 Series Router

* You must install and activate the multicast RPM package.
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Implementing IV

* Unicast routing must be operational.

Enabling Multicast

Configuration Example

Enables multicast routing and forwarding on all new and existing interfaces.

Router#config

Router (config) #multicast=-routing
Router(config-mcast)#address-family ipv4

Router (config-mcast~default-ipvd) #interface all enable
*/In the above command, you can also indicate a specific interface (For example, interface

TenGigE0/0/0/3)

for enabling multicast only on that interface/*
Router (config-mcast-default-ipv4) #commit

Running Configuration

Router#show running multicast routing
multicast-routing

address-family ipv4
interface all enable

Verification

Verify that the Interfaces are enabled for multicast.

Router#show mfib interface location 0/3/CPUO
Intarface : FINTO0/3/CPUOD (Enabled)
SW Mcast pkts in :

TTL Threshold :

Ref Count : 2

0

SW Mcast pkts out : 0

Interface : TenGigE0/3/0/0/0 (Enabled)
SW Mcast pkts in :

TTL Threshold :

Ref Count : 3

0

SW Mcast pkts out : O

Interface : TenGigE0/3/0/9/0 (Enabled)
SW Mcast pkts in :

TTL Threshold :

Ref Count : 13

0

SW Mcast pkts out : 0

Interface : Bundle-Etherl (Enablad)

SW Mcast pkts in
TTL Threshold :

Ref Count : 4

0

SW Mcast pkts out : 0

Interface : Bundle~-Etherl.l (Enabled)

SW Mcast pkts in
TTL Threshold :

0

SW Mcast pkts out : 0

Protocol Independent Multicast

Protocol Independent Multicast (PIM) is a multicast routing protocol used to create multicast distribution
Irees, which are used to forward multleast data packets.

Proper operation of multicast depends on knowing the unicast paths towards a source onmmy:
siive this reverse-path forwarding (RPF) information. As thy

on unicast routin

re
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Reverse Path Forwarding .

Router# show bfd client

Name Node Num sessions
LZVPN_ATOM 0/RPO/CPUO 0

MPLS-TR 0/RPO/CPUO 0
bgp-default 0/RPO/CPUO 0
bundlemgr_distrib 0/RPO/CPUO 14

isis-1 0/RPO/CPUO 0
object_tracking 0/RPO/CPU0 0

pimé 0/RPO/CPUO 0

pim 0/RPO/CPUO 0
service-layer 0/RPO/CPUO 0

=) Reverse Path Forwarding

Reverse-path forwarding (RPF) is an algorithm used for forwarding multicast datagrams. It functions as
follows:

* If a router receives a datagram on an interface it uses to send unicast packets to the source, the packet
has arrived on the RPF interface.

* If the packet arrives on the RPF interface, a router forwards the packet out the interfaces present in the
outgoing interface list of a multicast routing table entry.

+ If the packet does not arrive on the RPF interface, the packet is silently discarded to prevent loops.

PIM uses both source trees and RP-rooted shared trees to forward datagrams; the RPF check is performed
differently for each, as follows:

* If a PIM router has an (8,G) entry present in the multicast routing table (a source-tree state), the router
performs the RPF check against the IP address of the source for the multicast packet.

* If a PIM router has no explicit source-tree state, this is considered a shared-tree state. The router performs
the RPF check on the address of the RP, which is known when members join the group.

22.5.2 Sparse-mode PIM uses the RPF lookup function to determine where it needs to send joins and prunes. (8,G)
joins (which are source-tree states) are sent toward the source. (*.G) joins (which are shared-tree states) are
sent toward the RP.

Setting the Reverse Path Forwarding Statically

Configuration Example 2259
The following example configures the static RPF rule for [P address 10.0.0.1:
Routerfioonfigure

Router (config) #multicast-routing
Router (config-1f) istatic=cpf 10.0.0.1 32 TenGigk 0/0/0/1 192.168.0.2
Router (config-ipvd-acl) foommit

- Irn_lllumgpliglg Multlc_nst :
. /J,/ _
}
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Running Configuration

multicast-routing
address-family ipwv4
static-rpf 10.10.10.2 32 TenGigE0/0/0/1 192.168.0.2

Verification

Verify that RPF is chosen according to the static RPF configuration for 10.10.10.2

Router#show pim rpf
Table: IPv4-Unicast-default
* 10.10.10.2/32 [0/0]
via GigabitEthernet0/0/0/1 with rpf neighbor 192.168.0.2

PIM Bootstrap Router

The PIM bootstrap router (BSR) provides a fault-tolerant, automated RP discovery and distribution mechanism
that simplifies the Auto-RP process. This feature is enabled by default allowing routers to dynamically learn
the group-to-RP mappings.

PIM uses the BSR to discover and announce RP-set information for each group prefix to all the routers in a
PIM domain. This is the same function accomplished by Auto-RP, but the BSR is part of the PIM specification.
The BSR mechanism interoperates with Auto-RP on Cisco routers.

To avoid a single point of failure, you can configure several candidate BSRs in a PIM domain. A BSR is
elected among the candidate BSRs automatically.

Candidates use bootstrap messages to discover which BSR has the highest priority. The candidate with the
highest priority sends an announcement to all PIM routers in the PIM domain that it is the BSR.

Routers that are configured as candidate RPs unicast to the BSR the group range for which they are responsible.
The BSR includes this information in its bootstrap messages and disseminates it to all PIM routers in the
domain. Based on this information, all routers are able to map multicast groups to specific RPs. As long as a
router is receiving the bootstrap message, it has a current RP map.

Configuring PIM Bootstrap Router

mr

Configuration Example
Configures the router as a candidate BSR with a hash mask length of 30:

Routert#config

Router (confiy) #router pim

Router (config-pim-default-ipv4) #bsr candidate-bsr 1.1.1.1 hash-mask-len 30 priority 1
Router(config-pim-default-ipvd-if) #commit

Configures the router to advertise itself as a candidate rendezvous point to the BSR in its PIM domain. Access
list number 4 specifies the prefix associated with the candidate rendezvous point address 1.1.1.1 . This
rendezvous point is responsible for the groups with the prefix 239,

Router#config

Router (config) #router pim

Router (config-pim-default-ipv4) #bsr candidate-rp 1.1.1.1 group-list 4 priority 192 interval
60

Router (confi
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PIM-Source S;cifi_c_lﬁtEast_.

Router (config) #ipvd access-list 4
Router (config-ipvd-acl) #permit ipv4 any 239.0.0.0 0.255.255.255
Router (config-ipv4-acl) #commit

Running Configuration

Router#ghow run router pim
router pim
address-family ipv4
bsr candidate-bsr 1.1.,1.1 hash-mask-len 30 priority 1
bsr candidate-rp 1.1.1.1 group-list 4 priority 192 interval 60

Verification

Router#show pim rp mapping
PIM Group-to-RP Mappings
Group(s) 23%9.0.0.0/8
RP 1.1.1.1 (?), v2
Info source: 1.1.1.1 (?), elected via bsr, priority 192, holdtime 150
Uptime: 00:02:50, expires: 00:01:54

Router#show pim bsr candidate-rp

PIM BSR Candidate RP Info

Cand-RP mode scope priority uptime group-list
1.1.1.1 BD 16 192 00:04:06 q

Router#show pim bsr election

PIM BSR Election State

Cand/Elect-State Uptime  BS-Timer BSR C~BSR
Elected/Accept-Pref 00:03:49 00:00:25 1.1,1.1 [1, 30] L.1.1.1 [1, 30)]

PIM-Source Specific Multicast 2253

When PIM is used in SSM mode, multicast routing is easier to manage. This is because RPs (rendezvous
points) are not required and therefore, no shared trees (*,G) are built.

There is no specific [ETF document defining PIM-SSM. However, REC4607 defines the overall SSM behavior.

In the rest of this document, we use the term PIM-SSM to describe PIM behavior and configuration when
SSM is used.

PIM in Source-Specific Multicast operation uses information found on source addresses for a multicast group
provided by receivers and performs source filtering on traffic.

* By default, PIM-SSM operates in the 232.0.0.0/8 multicast group range for IPv4 and FF3x::/32 for [Pv6.
To configure these values, use the ssm range command.

A\

Note  PIM-SSM supports IPv6 from Cisco I0S XR Release 6.2.2

* If SSM is deployed in a network already configured for PIM-SM, only the last-hop routers must be
upgraded with Cisco [0S XR Software that supports the SSM feature.

* No MSDP SA messages within the SSM range are accepled, generated, or forwarded.

¢ SSM can be disabled using the ssm disablecommand.
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* The ssm allow-override command allows SSM ranges to be overridden by more specific ranges.

[n many multicast deployments where the source is known, protocol-independent multicast-source-specific
multicast (PIM-SSM) mapping is the obvious multicast routing protocol choice to use because of its simplicity.
Typical multicast deployments that benefit from PIM-SSM consist of entertainment-type solutions like the
ETTH space, or financial deployments that completely rely on static forwarding.

In SSM, delivery of data grams is based on (S,G) channels. Traffic for one ( 8,G) channel consists of datagrams
with an IP unicast source address S and the multicast group address G as the IP destination address. Systems
receive traffic by becoming members of the (S,G) channel. Signaling is not required, but receivers must
subscribe or unsubscribe to (S,G) channels to receive or not receive tratfic from specific sources. Channel
subscription signaling uses IGMP to include mode membership reports, which are supported only in Version
3 of IGMP (IGMPv3),

To run SSM with IGMPv3, SSM must be supported on the multicast router, the host where the application is
running, and the application itself. Cisco IOS XR Sofiware allows SSM configuration for an arbitrary subset
of the IP multicast address range 224.0.0.0 through 239.255.255.255.

When an SSM range is defined, existing I[P multicast receiver applications do not receive any traffic when
they try to use addresses in the SSM range, unless the application is modified to use explicit (S,G) channel
subscription,

Benefits of PIM-SSM over PIM-SM

PIM-88M is derived from PIM-SM. However, whereas PIM-SM allows for the data transmission of all sources
sending (o a particular group in response to PIM join messages, the SSM feature forwards traffic to receivers
only from those sources that the receivers have explicitly joined. Because PIM joins and prunes are sent
directly towards the source sending traffic, an RP and shared trees are unnecessary and are disallowed. SSM
is used to optimize bandwidth utilization and deny unwanted Internet broad cast traffic. The source is provided
by interested receivers through IGMPv3 membership reports.

Configuring PIM-SSM 2253
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Configuration Example
Configures SSM service for the IPv4 address range defined by access list 4.

Router#config

Router (config) #ipv4d access-list 4

Router (config-ipvd-acl) #permit ipv4 any 224.2.151.0 0.0.0.255
Router (config-ipvd-acl) #exit

Router (config) #multicast-routing
Router(config—mcast)#address—family ipv4
Router(config-mcast—default—ipv4)#ssm range 4

Router (config-mcast-default-ipv4) #commit

Router (config-mcast-default-ipv4) #end

Configures SSM service for the IPv6 address range defined by access list 6,

Routerfconfig

Rouler (config) #ipvé access-list &
Router (config-ipvé-acl) #permit ipv6 any ££30:0:0:2::/32
Router (config-ipvé-acl) #exit

Router (config) #multicast-routing
Router(config—mcasL)#address—tamily ipve
Router (config-mcast—gdafaylt-ipve) #ssm range 6

E'Eu ﬁ.’lg @,
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Router (config-mcast-default~ipv6) #commit
Router (config-mecast-default-ipv6) #end

Running Configuration

Router#show running multicast-routing
multicast-routing
address~-family ipv4d
ssm range 4

interface all enable
t

Router#show running multicast-routing
multicast-routing
address-family ipvé
ssm range 6

interface all enable
1}

Verification

Verify if the SSM range is configured according to the set parameters:

Router#show access-lists 4
ipv4 access-list 4
10 permit ipv4 any 224.2.151.0 0.0.0.255

*/Verify if the SSM is configured for 224.2.151.0/24/+*:
Router#show pim group-map

IP PIM Group Mapping Table
(* indicates group mappings being used)

Group Range Proto Client Groups RP address Info
224.0.1.39/32~* DM perm 1 0.0.0,0
224.0.1.40/32~* DM perm 1 0.0.0.0
224.0.0.0/24%* NO perm 0 0.0.0.0
224.2.151.0/24% 8sM config 0 0.0.0.0

Configuring PIM Parameters

To configure PIM-specific parameters, the router pim confi guration mode is used. The default configuration
prompt is for [Pv4 and will be seen as config-pim-default-ipvd. To ensure the clection of a router as PIM DR
on a LAN segment, use the dr-priority command. The router with the highest DR priority will win the election.
By default, at a preconfigured threshold, the last hop router can join the shortest path tree to receive multicast
trattic. To change this behavior, use the command spt-threshold infinity under the router pim configuration
mode. This will result in the last hop router permanently joining the shared tree. The frequency at which a
router sends PIM hello messages to its neighbors can be configured by the hello-interval command. By default,
PIM hello messages are sent once every 30 scconds. If the hello-interval is configured under router pim
configuration mode, all the interfaces with PIM enabled will inherit this value. To change the hello interval
on the interface, use the hello-interval command under interface configuration mode, as follows:

Configuration Example

Routerf#configure

Router (config) #router pim
Router(config-pim—default)#address-family ipv4
Router(config-pim-default-ipv4)#dr—priority 2
Router(config—pim-default-ipv4)#spt-threshold infinity
Rout wn-default-ipvd) #interface TenGigE(0/0/0/1
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PIM-Sparse Mode_.

Command or Action

Purpose

Step 4 cache-sa-state [list access-list-name] [rp-list Creates and caches source/group pairs from recejved
access-list-name| Source-Active (SA) messages and controls pairs through
access lists,
Example:
RP/0/RPO/CPUO: router (config-msdp) # cache-sa-state
100
Step 5 ttl-threshold #/-value (Optional) Limits which multicast data is sent in SA
messages to an MSDP peer.
Example: g P
* Only multicast packets with an IP header TTL greater
RP/0/RPO/CPUO:router (config-msdp)# ttl-threshold than or equal to the #/-value argument are sent to the
B MSDP peer specified by the IP address or name.

* Use this command if you want to use TTL to examine
your multicast data traffic. For example, you could
limit internal traffic to a TTL of 8. If you want other
groups to go to external locations, send those packets
with a TTL greater than 8.

* This example configures a TTL threshold of cight
hops.

Step 6 exit Exits the current configuration mode.
Example:
RP/0/RP0O/CPUD: router (config-msdp) # exit
Step 7 ipv4 access-list name [sequence-number| permit source | Defines an [Pv4 access list to be used by SA filtering.
Cessylidad * In this example, the access list 100 permits multicast
Example: group 239.1.1.1.
RP/0/RPO/CPUO: router (config)# ipv4 access-list 100 * The iDV4 acc.ess-liSt Comm?'nd L rtzqulr.ed l,t the
20 permit 239.1.1.1 0.0.0.0 keyword list is configured for SA filtering in Step 3.
on page 14.
Step 8 commit

PIM-Sparse Mode

2252

Typically, PIM in sparse mode (PIM-SM) operation is used in a multicast network when relatively few routers
are involved in each multicast. Routers do not forward multicast packets for a group, unless there is an explicit
request for traffic. Requests are accomplished using PIM join messages, which are sent hop by hop toward
the root node of the tree. The root node of a tree in PLM-SM is the rendezvous point (RP) in the case ot a
shared tree or the first-hop router that is directly connected to the multicast source in the case of a shortest




.' Pl_Nilgp;se Mode

"

___ Implementing Muiticast |

path tree (SPT). The RP keeps track of multicast groups, and the sources that send multicast packets are
registered with the RP by the first-hop router of the source.

As a PIM join travels up the tree, routers along the path set up the multicast forwarding state so that the
requested multicast traffic is forwarded back down the tree. When multicast traffic is no longer needed, a
router sends a PIM prune message up the tree toward the root node to prune (or remove) the unnecessary
traffic. As this PIM prune travels hop by hop up the tree, each router updates its forwarding state appropriately.
Ultimately, the forwarding state associated with a multicast group or source is removed. Additionally, if prunes
are not explicitly sent, the PIM state will timeout and be removed in the absence of any further join messages.

This image shows IGMP and PIM-SM operating in a multicast environment,

Figure 1: Shared Tree and Source Tree (Shortest Path Tree)

Source
i
: Router A Router B
S°'i':g r‘ilt:fl * Shared tree
path tree) : from RP
: Router C | RP |
h AN (.
1
Racever

In PIM-SM, the rendezvous point (RP) is used to bridge sources sending data to a particular group with
receivers sending joins for that group. In the initial set up of state, interested receivers receive data from
senders to the group across a single data distribution tree rooted at the RP. This type of distribution tree is
called a shared tree or rendezvous point tree (RPT) as illustrated in F igure 4: Shared Tree and Source Tree
(Shortest Path Tree), above. Data from senders is delivered to the RP for distribution to group members joined
to the shared tree.

Unless the command is configured, this initial state gives way as soon as traffic is received on the leaf routers
(designated router closest to the host receivers). When the leaf router receives traffic from the RP on the RPT,
the router initiates a switch to a data distribution tree rooted at the source sending traffic. This type of
distribution tree is called a shortest path tree or source tree. By default, the Cisco IOS XR Software switches
to a source tree when it receives the first data packet from a source.

The following process describes the move from shared tree to source tree in more detail:
L. Receiver joins a group; leaf Router C sends a join message toward RP.
2. RP puts link to Router C in its outgoing interface list.

3. Source sends data; Router A encapsulates data in Register and sends it to RP.

4. RP forwards data down the shared tree to Router C and sends a join message toward Source. At this point,
RP, once encapsulated and once natively.

data may arrive twjce.aiih
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When data arrives natively (unencapsulated) at RP, RP sends a register-stop message to Router A.
By default, receipt of the first data packet prompts Router C to send a join message toward Source.

When Router C receives data on (S,G), it sends a prune message for Source up the shared tree,

® N o

RP deletes the link to Router C from outgoing interface of (8,G). RP triggers a prune message toward
Source.

9. Join and prune messages are sent for sources and RPs. They are sent hop by hop and are processed by
cach PIM router along the path to the source or RP. Register and register-stop messages are not sent hop
by hop. They are exchanged using direct unicast communication between the designated router that is
directly connected to a source and the RP for the group.

Note

The spt-threshold infinity command lets you configure the router so that it never switches to the shortest
path tree (SPT).

Internet Group Management Protocol

<

Cisco IOS XR Software provides support for Internet Group Management Protocol (IGMP) over IPv4.

IGMP provides a means for hosts to indicate which multicast traffic they are interested in and for routers to
control and limit the flow of multicast traffic throughout the network. Routers build state by means of IGMP
messages; that is, router queries and host reports.

A set of routers and hosts that reccive multicast data streams from Lhe same source is called a multicast group.
Hosts use IGMP messages to join and leave multicast groups.

Note

IGMP messages use group addresses, which are Class D IP addresses. The high-order four bits of a Class D
address are 1110. Host group addresses can be in the range 224.0.0.0 to 239.255.255.255. The address is
guaranteed not to be assigned to any group. The address 224.0.0.1 is assigned to all systems on a subnet. The
address 224.0.0.2 is assigned to all routers on a subnet.

NCS 5500 supports IGMPv3 by default. No configuration is required. IGMP Version 3 permits joins and
leaves for certain source and group pairs instead of requesting traffic from all sources in the multicast group.

Restrictions

IGMP snooping under VPLS bridge domain is not supported.

Functioning of IGMP Routing

The following image "IGMP Singaling" , illustrates two sources, 10.0.0.1 and 10.0.1.1, that are multicasting
to group 239.1.1.1.

T'he receiver wants to receive trattic addressed to group 239.1.1.1 from source 10.0.0.1 but not trom source
10.0.1.1.
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B configuring IGMP Per Interface States Limit

The host must send an IGMPv3 message containing a list of sources and groups (S, G) that it wants to join
and a list of sources and groups (S, G) that it wants to leave. Router C can now use this information to prune
traffic from Source 10.0.1.1 so that only Source 10.0.0.1 traffic is being delivered to Router C.

‘;umﬁ-w.MJ

Source = 10.0.0.1 1
) _* Gioup =239.1.1.1 __‘}_'_G_lmup=239.1.1.1

HouterAé ; Router B
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Figure 2: IGMP Signaling
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Configuring IGMP Per Interface States Limit

The IGMP Per Interface States Limit sets a limit on crcating OII' for the IGMP interface. When the set limit
is reached, the group is not accounted against this interface but the group can exist in IGMP context for some
other interface.

* If a user has configured a maximum of 20 groups and has reached the maximum number of groups, then
no more groups can be created. If the user reduces the maximum number of groups to 10, the 20 joins
will remain and a message of reaching the maximum is displayed. No more joins can be added until the
number of groups has reached less than 10.

* If'a user already has configured a maximum of 30 joins and add a max of 20, the configuration occurs
displaying a message that the maximum has been reached. No state chan ge occurs and also no more joins
can occur until the threshold number of groups is brought down below the maximum number of groups.

Configuration Example

Configures all interfaces with 4000 maximum groups per interface except TenGigE interface 0/0/0/6, which
is set to 3000:

Routerficonfig

Router (config) #router igmp

Router (config-igmp) #maximum groupse-per-interface 4000
Router (config-igmp) tinterface TenCigE0/0/0/6

Router (config-igmp~default-if) #maximum groups-per-interface 3000
Router (config-igmp-default-if) fcommit

B !mplementiqgdity I_ign_]
ﬁ.' 0
8
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SSM Static Soqu_Mapping_.

Running Configuration

router igmp

interface TenGigE0/0/0/6
maximum groups-per-interface 3000
!

maximum groups-per-interface 4000
!

Verification

Router#show igmp summary

Robustness Value 2

No. of Group x Interfaces 37

Maximum number of Group x Interfaces 50000

Supported Interfaces H-]

Unsupported Interfaces: 0

Enabled Interfaces : 8

Disabled Interfaces il

MTE tuple count : 0

Interface Number Max #
Groups Groups

Loopback0 4 4000

TenGigE0/0/0/0 5 4000

TenGigE0/0/0/1 5 4000

TenGigE0/0/0/2 0 4000

TenGigE0/0/0/3 5 4000

TenGigE0/0/0/6 5 3000

TenGigE0/0/0/18 5 4000

TenGigE0/0/0/19 5 4000

TenGigE0/0/0/6.1 3 4000

SSM Static Source Mapping

Configure a source (1.1.1.1) as part of a set of sources that map SSM groups described by the specified
access-list (4).

Configuration Example

Router#configure

Router (config) #ipvd access-list 4

Router (config~ipv4-acl) #permit ipv4d any 229.1.1.0 0.0.0.255
Router (config-ipvd-acl) #exit

Router (config) # multicast-routing

Router (config-mcast) #address-family ipvd

Router (config-mcast-default-ipv4) #asm range 4

Router (config-mcast-default—ipv4) #exit

Router (config=mcast) #exit

Rouler(config) #router igmp

Router (config-igmp) #ssm map static 1.1.1.1 4

*/Ropoat the above step ac many Limeus au you have sourcc addrcooes to inelude in the oot
for SSM mapping/*

Router (config-igmp) #interface TenGigE0/0/0/3

Router (contig-igmp-detault-1t)#etatic~group 229.1.1.1
Router (config-igmp~default~if) #commit

Running Configuration

Router#show run multicast-routing

Implamenting Mu_lti'gasr e
o
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. Information About IGMP Snooping Configuration Profiles

ssm range 4
interface all enable
|

{
Router#show access-lists 4

ipv4 access~list 4

10 permit ipv4 any 229.1.1.0 0.0.0.255

Routerffshow run router igmp
router igmp

interface TenGigE0/0/0/3
static-group 229.1.1.1

]

ssm map static 1.1.1.1 4

Verification
Verify if the parameters are set according to the configured values:

Router#show mrib route 229.1.1.1 detail
IP Multicast Routing Information Base
Entry flags: L - Domain-Local Source, E - External Source to the Domain,
C - Directly-Connected Check, S - Signal, IA - Inherit Accept,
IF ~ Inherit From, D - Drop, ME - MDT Encap, EID - Encap ID,
MD - MDT Decap, MT - MDT Threshold Crossed, MH ~ MDT interface handle
CD - Conditional Decap, MPLS - MPLS Decap, EX - Extranet
MoFE - MoFRR Enabled, MoFS - MoFRR State, MOFP - MoFRR Primary
MOFB - MoFRR Backup, RPFID - RPF ID Set, X - VXLAN
Interface flags: F - Forward, A - Accept, IC - Internal Copy,
N§ - Negate Signal, DP - Don't Preserve, SP ~ Signal Present,
II - Internal Interest, ID - Internal Disinterest, LI ~ Local Interest,
LD - Local Disinterest, DI - Decapsulation Interface
EI - Encapsulation Interface, MI - MDT Interface, LVIF - MPLS Encap,
EX - Extranet, A2 - Secondary Accept, MT - MDT Threshold Crossed,
MA - Data MDT Assigned, LMI - mLDP MDT Interface, TMI - P2MP-TE MDT Interface
IRMI - IR MDT Interface
(1.1.1.1,229.1.1.1) RPF nbr: 1.1.1.1 Flags: RPF
Up: 00:01:11
Incoming Interface List
Loopback0 Flags: A, Up: 00:01:11
Outgoing Interface List
TenGigE0/0/0/3 Flags: F NS LI, Up: 00:01:11

-aformation About IGMP Snooping Configuration Profiles

[0 enable IGMP snooping on a bridge domain, you must attach a profile to the bridge domain. The minimum
configuration is an empty profile. An empty profile enables the default configuration options and settings for
[GMP snooping, as listed in the Default IGMP Snooping Configuration Settings.

You can attach IGMP snooping profiles to bridge domains or to ports under a bridge domain. The following
guidelines explain the relationships between profiles attached to ports and bridge domains:

* Any IGMP profile attached to a bridge domain, even an empty profile, enables IGMP snooping. To
disable IGMP snooping, detach the profile from the bridge domain.

* An empty profile configures IGMP snooping on the bridge domain and all ports under the bridge using
default configuration settings.

* A bridge domain can have only one IGMP snooping profile attached to it (at the bridge domain level) at
.can be attached to ports under the bridge, one profile per port.

any time. Prof

. implementing
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* Port profiles are not in effect if the bridge domain does not have a profile attached to it.
* IGMP snooping must be enabled on the bridge domain for any port-specific configurations to be in effect.

» [fa profile attached to a bridge domain contains port-specific configuration options, the values apply to
all of the ports under the bridge, including all mrouter and host ports, unless another port-specific profile
is attached to a port.

* When a profile is attached to a port, IGMP snooping reconfigures that port, disregarding any port
configurations that may exist in the bridge-level profile.

Creating Profiles

To create a profile, use the igmp snooping profile command in global configuration mode.

Attaching and Detaching Profiles

To attach a profile to a bridge domain, use the mldp snooping profile command in 12vpn bridge group bridge
domain configuration mode. To attach a profile to a port, use the mldp snooping profile command in the
interface configuration mode under the bridge domain. To detach a profile, use the no form of the command
in the appropriate configuration mode.

When you detach a profile from a bridge domain or a port, the profile still exists and is available for use at a
later time. Detaching a profile has the following results:

* If you detach a profile from a bridge domain, MLDP snooping is deactivated in the bridge domain.

* If you detach a profile from a port, MLDP snooping contiguration values for the port are instantiated
from the bridge domain profile.

Changing Profiles
You cannot make changes to an active profile. An active profile is one that is currently attached.

[f you need to change an active profile, you must detach it from all bridges or ports, change it, and reattach
it.

Another way to do this is to create a new profile incorporating the desired changes and attach it to the bridges
or ports, replacing the existing profile. This deactivates IGMP snooping and then reactivates it with parameters
from the new profile.

Configuring Access Control
Access control configuration is the configuration of access groups and weighted group limits.

2.2.5.1 Therole of access groups in IGMP v2/v3 message filteringis to permit or deny host membership requests for
multicast groups (*,G) and multicast source groups (S,G). This is required to provide black-and-white list
access to IPTV channel packages.

Weighted group limits restrict the number of IGMP v2/v3 groups, in which the maximum number of
concurrently allowed multicast channels can be configured on a per EFP- and per PW-basis.
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IGMP Snooping Access Groups

Although Layer-3 IGMP routing also uses the igmp access-group command in support of access groups, the
support is not the same in Layer-2 IGMP, because the Layer-3 IGMP routing access group feature does not
support source groups.

Access groups are specified using an extended IP access list referenced in an IGMP snooping profile that you
attach to a bridge domain or a port.

Note

A port-level access group overrides any bridge domain-level access group.

The access-group command instructs IGMP snooping to apply the specified access list filter to received
membership reports. By default, no access list is applied.

Changes made to the access-list referenced in the profile (or a replacement of the access-list referenced in the
igmp snooping profile) will immediately result in filtering the incoming igmp group reports and the existing
group states accordingly, without the need for a detach-reattach of the igmp snooping profile in the
bridge-domain, each time such a change is made.

IGMP Snooping Group Weighting

To limit the number of IGMP v2/v3 groups, in which the maximum number of concurrently allowed multicast
channels must be configurable on a per EFP-basis and per PW-basis, configure group weighting.

[GMP snooping limits the membership on a bridge port to a configured maximum, but extends the feature to
support IGMPv3 source groups and to allow different weights to be assigned to individual groups or source
groups. This enables the IPTV provider, for example, to associate standard and high- definition IPTV streams,
as appropriate, to specific subscribers.

This feature does not limit the actual multicast bandwidth that may be transmitted on a port. Rather, it [imits
the number of IGMP groups and source-groups, of which a port can be a member. It is the responsibility of
the IPTV operator to configure subscriber membership requests to the appropriate multicast flows.

The group pelicy command, which is under igmp-snooping-profile configuration mode, instructs IGMP
snooping to use the specified route policy to determine the weight contributed by a new <*,G> or <S,G>
membership request. The default behavior is for there to be no group weight configured.

The group limit command specifies the group limit of the port. No new group or source group is accepted if
its contributed weight would cause this limit to be exceeded. If a group limit is configured (without group
policy configuration), a <S8/*,G> group state will have a default weight of 1 attributed to it.

Note

By default, cach group or source-group contributes a weight of | towards the group limit. Ditterent weights
can be assigned to groups or source groups using the group policy command.

The group limit policy configuration is based on these conditions:

* Group weight values for <*,G> and <S,G> membership are configured in a Route Policy, that is included
in an igmp snooping profile attached to a RN ar port.

* Putllevel weight policy overrides any bridge domain level policy, if group-limil is sel und route-policy
is configured.

« If there is no
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Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Perform Clock Synchronization with NTP Server _.

Enters interface configuration mode for the management interface of the primary RP.

ipv4 address ipv4-address subnet-mask

Example:
RP/0/RPO/CPUO: router (config-if) #ipvd address 10.1.1.1/8

Assigns an IP address and a subnet mask to the interface.

ipv4 address ipv4 virual address subnet-mask

Example:
RP/0/RPO/CPU0:router (config-if) #ipv4 address 1.70.31.160 255.255.0.0

Assigns a virtual IP address and a subnet mask to the interface.

no shutdown

Example:
RP/O/RPO/CPUO:router(config—if)#no shutdown

Places the interface in an "up" state.

exit

Example:
RP/O/RPO/CPUO:router(config—lf)#exit

Exits the Management interface configuration mode.

router static address-family ipv4 unicast 0.0.0.0/0 default-gateway

Example:
RP/0/RPO/CPUO: router (confiqg) #router static address-family ipv4 unicast 0.0.0.0/0 12.25.0.1

Specifies the IP address of the default-gateway to configure a static route; this is to be used for communications with
devices on other networks.

commit
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What to do next

Connect to the management port to the ethernet network, With a terminal emulation program, establish a SSH

2.2.10.1 ortelnetconnection to the management interface portusing its IP address. Before establishing a telnet session,
use the telnet ipv4[ipv6 server max-servers command in the XR Config mode, to set number of allowable
telnet sessions to the router.

2.2.10.3

Perform Clock Synchronization with NTP Server

There are independent system clocks for the XR console and the System Admin console. To ensure that these
clocks do not deviate from true time, they need to be synchronized with the clock of a NTP server. In this
task you will configure a NTP server for the XR console. A fter the XR console clock is synchronized, the
System Admin console clock will automatically synchronize with the XR console clock.
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. Parﬁ?rn?Ch:TkSynchronization with NTP Server

Before you begin

Configure and connect to the management port.

SUMMARY STEPS

1. configure
2. ntp server server address 2.2.10.3

DETAILED STEPS

Step 1 configure
Step 2 ntp server server address

Example:
RP/0/RPO/CPUO: router (config) #ntp server 64.90.182.55

The XR console clock is configured to be synchronized with the specified sever.

- System Setup and Softwara Installation Guide for r Cisco NCS 5500 Serias Routers, 10S XR Release 6.3.x
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Verify Firmware Version_.

0/0 NC55-36X100G OPERATIONAL OPERATIONAL NSHOT
0/1 NC55-36X100G OPERATIONAL OPERATIONAL NSHUT
0/2 NC55-36X100G OPERATIONAL OPERATIONAL NSHUT
0/3 NC55-36X100G OPERATIONAL OPERATIONAL NSHUT
0/4 NC55~36X100G OPERATIONAL OPERATIONAL NSHUT
0/5 NC55-36X100G OPERATIONAL OPERATIONAL NSHUT
0/6 NC55-36X100G OPERATIONAL OPERATIONAL NSHUT
0/7 NC55-36X100G OPERATIONAL OPERATIONAL NSHUT
0/RPO NC55-RP OPERATIONAL OPERATIONAL NSHUT
0/RP1 NC55-RP OPERATIONAL OPERATIONAL NSHUT
0/FCO NC55-5508-FC OPERATIONAL OPERATIONAL NSHUT
0/FC1l NC55-5508-FC OPERATIONAL OPERATIONAL NSHUT
0/FC2 NC55-5508=-FC OPERATIONAL OPERATIONAL NSHUT
0/FC3 NC55-5508~FC OPERATIONAL OPERATIONAL NSHUT
0/FC4 NC55-5508-FC OPERATIONAL OPERATIONAL NSHUT
0/FCS NC55-5508-FC OPERATIONAL OPERATIONAL NSHUT
0/FTO NC55-5508-FAN OPERATIONAL N/A NSHUT
0/FT1 NC55-5508-FAN OPERATIONAL N/A NSHUT
0/FT2 NC55-5508~FAN OPERATIONAL N/A NSHUT
0/scCo0 NC55-8C OPERATIONAL OPERATIONAL NSHUT
0/scl NC55-sC OPERATIONAL OPERATIONAL NSHUT

From the result, verify that all the hardware modules installed on the chassis are listed. If a module is not listed, it indicates
either that module is malfunctioning, or it is not properly installed, Remove and reinstall the hardware module.

Verify Firmware Version

The firmware on various hardware components of the router must be compatible with the Cisco I0S XR
image installed. Incompatibility might cause the router to malfunction. Complete this task to verify the firmware
version.

SUMMARY STEPS

1. show hw-modulefpd 2.2.10.3

; DETAILED STEPS

show hw-module fpd

Example:
RP/0/RP0O/CPUQ:router# show hw-module fpd

FPD Versions

Location Card type HWver FPD device ATR Status Run Programd
0/0 NC55-36X100G 0.108 Bootloader CURRENT 1.15 1.15
0/0 NC55-36X100G 0.108 IOFPGA CURRENT 0,08 0.08
0/1 NC55-36X100G 0.203 Bootloader CURRENT 1.15 1.15
0/1 NC55-36X100G6 0.203 IOFPGA CURRENT 0.08 0.08
0/2 HC55-36X100G 0.203 Bootloader CURRENT 1.15 1.15
0.203 IOFPGA CURRENT 0.08 0.08
0.203 Bootloader CURRENT 1.15 1, 15

Setup and Software Installation Guide for Cisco NCS 5500 Series Routers, 10S XR Release 6.3.x sl
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. Verify Firmware Version

0/3 NC55-36X100G 0.203 IOFPGA CURRENT 0.08 0.08
0/4 NC55-36X100G 0.203 Bootloader CURRENT 1.15 1,15
0/4 NC55-36X100G 0.203 IOFPGA CURRENT 0.08 0.08
0/5 NC55-36X100G 0.203 Bootloader CURRENT 1.15 1.15
0/5 NC55-36X100G 0.203 IOFPGA CURRENT 0.08 0.08
0/6 NC55-36X1006G 0.203 Bootloader CURRENT 1.15 1.15
0/6 NC55-36X1006G 0.203 IOFPGA CURRENT 0.08 0.08
0/7 NC55-36xX100G 0.203 Bootloader CURRENT 1.15 1.15
0/1 NC55-36X100G 0.203 IOFPGA CURRENT 0.08 0.08
0/RPO NC55-RP 1.1 Bootloader CURRENT 9,19 9.19
0/RPO NC55-RP 1.1 IOFPGA CURRENT 0.06 0.06
0/RP1 NC55-RP 1.1 Bootloader CURRENT 9.19 9.19
0/RP1 NC55~RP 1.1 IOFPGA CURRENT 0.06 0.06
0/FCO NC55-5508~-FC 0.109 Bootloader CURRENT 1.64 1.64
0/FCO NC55-5508~FC 0.109 IOFPGA CURRENT 0.11 0.11
0/FC1 NC55-5508=-FC 0.109 Bootloader CURRENT 1.64 1.64
0/FCl NC55-5508-FC 0.109 IOFPGA CURRENT 0.11 0.11
0/FC2 NC55-5508-FC 0.109 Bootloader CURRENT 1.64 1.64
0/FC2 NC55=-5508~FC 0.109 IOFPGA CURRENT 0.11 0,11
0/FC3 NC55-5508-FC 0.109 Bootloader CURRENT 1.64 1.64
0/FC3 NC55-5508-FC 0.109 IOFPGA CURRENT 0.11 0.11
0/FC4 NC55-5508~-FC 0.109 Bootloader CURRENT 1.64 1.64
0/FC4 NC55-5508-FC 0.109 IOFPGA CURRENT 0.11 0.11
0/FC5 NC55-5508-FC 0.109 Bootloader CURRENT 1.64 1.64
0/FC5 NC55-5508-FC 0.109 IOFPGA CURRENT 0.11 0.11
0/8C0 NC55-8C 1.4 Bootloader CURRENT 1.64 1.64
0/sco NC535-SC 1.4 IOFPGA CURRENT 0.06 0.06
0/scl NC55-5C 1.4 Bootloader CURRENT 1.64 1.64
0/sci NC55~-sC 1.4 IOFPGA CURRENT 0.06 0.06

Displays the list of hardware modules detected on the router.

Note This command can be run from both XR LXC and System Admin LXC modes.

In the above output, some of the significant fields are:
* FPD Device- Name of the hardware component such as FPD, CFP, and so on.
* ATR-Attribute of the hardware component, Some of the attributes are:
» B~ Backup Image
* S-Secure Image

* P-Protected Image

* Status- Upgrade status of the firmware. The different states are:

* CURRENT-The firmware version is the latest version.
* READY-The firmware of the FPD is ready for an upgrade.
* NOT READY-The firmware of the FPD is not ready for an upgrade.

* NEED UPGD-A newer firmware version is available in the installed image. It is recommended that an upgrade
be performed.

* REOAD REQ-The upgrade has been completed, and the [SO image requires a reload.
* UPGD DONE-The firmware upgrade is successfuil.
* UPGD FAIL- The firmware upgrade has failed.

——
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CHAPTER

Perform System Upgrade and Install Feature
Packages

Xl

The system upgrade and package installation processes are executed using install commands on the router.
The processes involve adding and activating the iso images (.iso), feature packages (.rpm), and sofiware
maintenance upgrade files (.s#u) on the router. These files are accessed from a network server and then
activated on the router. If the installed package or SMU causes any issue on the router, it can be uninstalled.

The topics covered in this chapter are:

* Upgrading the System. on page 33

* Upgrading Features, on page 34

* Workflow for [nstall Process, on page 35
* Install Packages, on page 35

* Install Prepared Packages, on page 40

* Uninstall Packages, on page 43

Upgrading the System

Upgrading the system is the process of installing a new version of the Cisco [0S XR operating system on the
router. The router comes pre-installed with the Cisco [0S XR image. However, you can install the new version
in order to keep router features up to date. The system upgrade operation is performed from the XR LXC.
However, during system upgrade, the operating systems that run both on the XR LXC and the System Admin
LXC get upgraded,

Note

If'an interface on a router does not have a configuration and is brought up by performing no-shut operation,
then upon router reload, the interface state changes to admin-shutdown automatically.

System upgrade is done by installing a base package—Cisco I0S XR Unicast Routing Core Bundle. The file
name for this bundlc is 11cs5500-mini-x.iso . Install this ISO image using install commands. For nore
information about the install process, see Workflow for Install Process, on page 35.
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. Install Packages

Figure 2: Installing Packages Workflow
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Before you begin

* Configure and connect to the management port. The installable file is accessed through the management
port. For details about configuring the management port, see Confi gure the Management Port, on page
10.

* Copy the package to be installed either on the router's hard disk or on a network server to which the
router has access.

SUMMARY STEPS
1. Execute one ofthese; 2.2.10.3

* install add saurce <tfip.rransfer protocol>/package. pathl filenamel fllencime? ...
* install add source <fip or sfip transfer protocol’ >//user@server:/package_pathl filenamel filename2

show install request
show install repository
show install inactive
Execute one of these:

LA

i 85 \\77‘57/ //,,".
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F System Setup and Software Installation Guide for Cisca NCS 5500 Series Routers, 10S XR Relesse 6.3.x




Ethernet Interface Commands

All commands applicable for the Cisco NCS 5500 Series Router are also supported on the Cisco NCS 540
Series Router that is introduced from Cisco I0S XR Release 6.3.2. References to earlier releases in Command
History tables apply to only the Cisco NCS 5500 Series Router.

Note

» Starting with Cisco IOS XR Release 6.6.25, all commands applicable for the Cisco NCS 5500 Series
Router are also supported on the Cisco NCS 560 Series Routers.

* Starting with Cisco TOS XR Release 6.3.2, all commands applicable for the Cisco NCS 5500 Series
Router are also supported on the Cisco NCS 540 Series Router.

* References to releases before Cisco IOS XR Release 6.3.2 apply to only the Cisco NCS 5500 Series
Router.

* Cisco [0S XR Software Release 7.0.1 specific updates are not applicable for the following variants of
Cisco NCS 540 Series Routers:

* N540-28Z4C-SYS-A

* N540-28Z4C-SYS-D

* N540X-16Z24G8Q2C-A

* N540X-16Z4G8Q2C-D

* N540-12Z20G-SYS-A

* N540-12Z20G-8YS-D

* N540X-12Z16G-SYS-A
* N540X-12Z16G-SYS-D

This module provides command line interface (CLT) comimands for configuring Elierael interfuces o the
Cisco NCS 5500 Series Router. 2.2.10.1




Ethernet Interface Commands |

For detailed information about Ethernet interfaces concepts, configuration tasks, and examples, refer to the
Interface and Hardware Component Configuration Guide for Cisco NCS 5500 Series Routers

» carrier-delay, on page 3

» interface (Ethernet), on page 3

* interface range, on page 7

* loopback (Ethernet), on page 9

» |ldp, on page 10

* negotiation auto, on page 11

« priority flow control, on page 12

» speed (Network Interface), on page 13
* show controllers (Ethernet), on page 15
* show lldp entry, on page 23

.__ Ethemot_lrlt_a_!face Commands
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CISCO Data Sheet

Cisco 10GBASE SFP+ Modules

A broad range of industry-comphant SFP+ modules for 10 Gigabit Ethernet
deployments in diverse networking environments

2.1
Product overview 2.3.1 2.3.3

The Cisco® 10GBASE SFP+ modules (Figure 1) give you a wide variety of 10 Gigabit Ethernet connectivity options
for data center, enterprise wiring closet, and service provider transport applications.

Figure 1.  Cisco 10GBASE SFP+ modules

-~

Features and benefits

Cisco SFP+ modules offer the following features and benefits.

422 * Industry’s smallest 10G form factor for greatest density per chassis
2.3.6 Hot-swappable input/output device that plugs into an Ethernet SFP+ port of a Cisco switch (no need to
power down if installing or replacing)

» Supports "pay-as-you-populate” model for investment protection and ease of technology migration

415

« Digital optical monitoring capability for strong diagnostic capabilities
¢ Optical interoperability with 10GBASE XENPAK, 10GBASE X2, and 10GBASE XFP interfaces on the
same link

« Cisco quality Identification (ID) feature enables a Cisco platform to identify whether the module is certified
and tested by Cisco

Cisco SFP-10G-SR-S module (S-Class)

The Cisco 10GBASE-SR module supports a link length of 26 meters on standard Fib o DIg) buted s tk]lnterface
(FDDI)-grade Multimode Fiber (MMF). Using 2000 MHz km MMF (OM3), up to 300-meter link lengths are possible.
Using 4700 MHz'km M OM4), up to 400 meter link lengths are possible. SFP-10G-SR-S does not support
FCoE.

Page 1 of 12
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Cisco SFP-10G-SR module

The Cisco T0GBASE-SR Module supports a link length of 26m on standard Fiber Distributed Data Interface
(FDDI)-grade Multimode Fiber (MMF). Using 2000MHz km MMF (OM83), up to 300m link lengths are possible.
Using 4700MHz km MMF (OM4), up to 400m link lengths are possible.

Cisco SFP-10G-SR-X module

The Cisco SFP-10G-SR-X is a multirate” 10GBASE-SR, 10GBASE-SW and OTU2/0TU2e module for extended
operating temperature range. It supports a link length of 26m on standard Fiber Distributed Data Interface (FDDI)-
grade Multimode Fiber (MMF). Using 2000MHz km MMF (OM3), up to 300m link lengths are possible. Using
4700MHz km MMF (OM4), up to 400m link lengths are possible.

" Except for version 1, which supports only 10GBASE-SR.

Cisco SFP-10G-LRM module

The Cisco 10GBASE-LRM Module supports link lengths of 220m on standard Fiber Distributed Data Interface
(FDDI) grade Multimode Fiber (MMF). To make sure that specifications are met over FDDI-grade, OM1 and OM2
fibers, the transmitter should be coupled through a mode conditioning patch cord. No mode conditioning patch cord
is required for applications over OM3 or OM4. For additional information on mode conditioning patch cord
requirements please see: hilps://www.cisco.com/en/US/prod/collateral/modules/ps5455/oraduct bulletin c26-
530836.htm!.

The Cisco 10GBASE-LRM Module also supports link lengths of 300m on standard Single-Mode Fiber
(SMF, G.652).

Cisco SFP-10G-LR-S module (S-Class)

The Cisco 10GBASE-LR module supports a link length of 10 kilometers on standard Single-Mode Fiber (SMF)
(G.652). SFP-10G-LR-S does not support FCoE.

Cisco SFP-10G-LR module 4.1.1

The Cisco 10GBASE-LR Module supports a link length of 10 kilometers on standard Single-Mode Fiber
(8MF, G.652). 2.3.4

Cisco SFP-10G-LR-X module

The Cisco SFP-10G-LR-X is a multirate 10GRASE-LR, 10GBASE-LW, and OTU2/0TUZ2e module for
extended operating temperature range. It supports a link length of 10 kilometers on standard Single-Mode Fiber
(SMF, G.652),

Cisco SFP-10G-ER-S module (S-Class)

The Cisco 10GBASE-ER module supports a link length of up to 40 kilometers on SMF (G.652). SFP-10G-ER-S
does not support FCoE.

Cisco SFP-10G-ER moduie

The Cisco 10GBASE-ER Module supports a link length of up to 40 kilometers on standard Singode Fiber
(SMF, G.652).

(. Page 2 of 12
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Cisco SFP-10G-ZR-S module (S-Class)

The Cisco 10GBASE-ZR module supports link lengths of up to about 80 kilometers on standard SMF (G.852). This
interface is not specified as part of the 10 Gigabit Ethernet standards and is, instead, built according to Cisco
specifications. SFP-10G-ZR-S does not support FCoE.

Cisco SFP-10G-ZR module

The Cisco SFP-10G-ZR is a multirate 10GBASE-ZR, 10GBASE-ZW, and OTU2/0TU2e module. It supports link
lengths of up to about 80 kilometers on standard Single-Mode Fiber (SMF, G.652). This interface is not specified
as part of the 10 Gigabit Ethernet standard and is instead built according to Cisco specifications.

Cisco FET-10G module

The Cisco FET-10G Fabric Extender Transceiver supports link lengths up to 100m on laser-optimized OM3 or OM4
multimode fiber. It is supported on fabric links from a Nexus 2000 to a Cisco parent switch only. Note this product is
not orderable individually. For more information refer to Nexus 2000 datasheet:

hitps:/iwww. cisco.com/en/US/prod/coliateral/switches/ps9441/ps10110/data_sheei c78-507093. html.

Cisco SFP-10G-BXD-I and SFP-10G-BXU-I for 10Km (single-fiber bidirectional applications)
The Cisco SFP-10G-BXD-| and SFP-10G-BXU-I SFPs operate on a single strand of standard SMF.

A SFP-10G-BXD-I device is always connected to a SFP-10G-BXU-I device with a single strand of standard SMF
with an operating transmission range up to 10 km.

The communication over a single strand of fiber is achieved by separating the transmission wavelength of the two
devices, as depicted in Figure 2. SFP-10G-BXD-! transmits a 1330-nm channel and receives a 1270-nm signal,
whereas SFP-10G-BXU-I transmits at a 1270-nm wavelength and receives a 1330-nm signal. Note in Figure 2 the
presence of a Wavelength-Division Multiplexing (WDM) splitter integrated into the SFP to split the 1270-nm and
1330-nm light paths.

Figure 2.  Bidirectional transmission of a single strand of SMF

Single G.652 Fiber

1.33 Lasarf_]F %1 m” 1.27 Laser

1.27 Receivar 1.33 Receiver

The SFP-10G-BXD-| and SFP-10G-BXU-I SFPs also support Digital Optical Monitoring (DOM) functions according
to the industry-standard SFF-8472 Muitisource Agreement (MSA). This feature gives the end user the ability to
monitor real-time parameters of the SFP, such as optical output power, optical input power, temperature, laser bias
current, and transceiver supply voltage.
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Cisco SFP-10G-BX40D-I and SFP-10G-BX40U-I (for 40Km single-fiber bidirectional
applications)

The Cisco SFP-10G-BX40D-1 and SFP-10G-BX40U-I SFPs operate on a single strand of standard SMF.

A SFP-10G-BX40D-| device is always connected to a SFP-10G-BX40U-I device with a single strand of standard
SMF with an operating transmission range up to 40 km.

The communication over a single strand of fiber is achieved by separating the transmission wavelength of the two
devices. SFP-10G-BX40D-I transmits a 1330-nm channel and receives a 1270-nm signal. The SFP-10G-BX40U-|
transmits at a 1270-nm wavelength and receives a 1330-nm signal.

The SFP-10G-BX40D-1 and SFP-10G-BX40U-l SFPs support Digital Optical Monitoring (DOM) functions according
to the industry-standard SFF-8472 Multisource Agreement (MSA). This feature gives the end user the ability to
monitor real-time parameters of the SFP, such as optical output power, optical input power, temperature, laser bias
current, and transceiver supply voltage.

Cisco SFP+ Twinax copper cables

Cisco SFP+ Copper Twinax (Figure 3) direct-attach cables are suitable for very short distances and offer a cost-
effective way to connect within racks and across adjacent racks. Cisco offers passive Twinax cables in lengths of
1, 1.5, 2, 2.5, 3, 4 and 5 meters, and active Twinax cables in lengths of 7 and 10 meters.

Figure 3.  Cisco direct-attach twinax copper cable assembly with SFP+ connectors

Cisco SFP+ Active optical cables

Cisco SFP+ Active Optical Cables (Figure 4) are diract-attach fiber assembliss with SIP+ connectors. They are
suitable for very short distances and offer a cost-effective way to connect within racks and across adjacent racks.
Cieco offers Active Qpti ables in lengths of 1, 2, 3, 5, 7, and 10 meters.
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Figure 4.  Cisco direct-attach active optical cables with SFP+ connectors

Platform support

Cisco SFP+ modules are supported on a wide range of Cisco switches and routers”

® 7600 Series Router o Catalyst 4500 and 4500-X Series Switches

e ASR 901 e CRS Router

e ASR 903 o MDS 9000

® ASR 1000 Series Router e ME 4500

e ASR 8000 Series Router o ME 4900NCS 6000 Series Router

® ASR 9000v Series Router e Nexus 2000, 3000, and 4000 Series Switches
o Catalyst 2350 and 2360 Series Switches o Nexus 9000 and 9500 (modular) Series Switches
o Catalyst 2960-S, 2960-X, and 2960-XR Series Switches o RF Gateway Series

o Catalyst 3100 Blade Switches e SCE 8000

o Catalyst 3560, 3560-E, and 3560-X Series Switches o Shared Port Adapter (SPA)

o Catalyst 3750, 3750-E, and 3750-X Series Switches o Unified Computing System (UCS) Switches

s Catalyst 3850 Series Switches

" Not all devices listed support every module. For delails about which modules run in which devices and other compatibility
information, refer to the document "Cisco 10 Gigabit Ethernet Transceiver Modules Compatibility Matrix":
05 WWW o.comfen fdocsfinterfaces a ansceiver modules/compatibiliby/matrix/OL 6974

Additional platforms may continually be added; please check the compatibility matrix for the latest informati
2.2 compatible operaling system for each platform.
234

Connectors: Dual LC/PC connector (-SR, -LRM, -LR, -ER, -ZR and FET-10G).

on and for the Cisco

4.2.1

Note: Only connections with patch cords with PC or UPC connectors are supported. Patch cords with APC
connectors are not supported. All cables and cable assemblies used must be compliant with the standards
specified in the standards section.

Public Information. |
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Product specifications

Table 1 provides cabling specifications for the Cisco SFP+ modules.

Table 1. SFP+ port cabling specifications

Cisco SFP+ Wavelength {nm) | Cable Type Core Size Modal Bandwidth | Cable Distance’
(Microns) {MHz km) :
Cisco SFP-10G-SR-Sa 850 MMF 625 160 (FDDI) 26m
Clsco SFP-10G-SR 62.5 200 (OM1) 33m
Cisco SFP-10G-SR-X 50.0 400 66m
50.0 500 (OM2) 82m
50.0 2000 (OM3) 300m
50.0 4700 (OM4) . 400m
Cisco SFP-10G-LRM 1310 MMF 62.5 500 220m
SMF 50.0 400 ©100m
2.5 50.0 500 t220m 434
1 G.652 - : 300m
Cisco SFP-10G-LR-Sa 1310 235 SMF G.652 . 10km 235

Cisco SFP-10G-LR
Cisco SFP-10G-LR-X

Clsco SFP-10G-ER-§""™ 1550 SMF G.652 - | 40km”
Cisco SFP-10G-ER™
Cisco SFP-10G-ZR-S™"* 1550 SMF G.652 -  80km
Cisco SFP-10G-zZR™
Cisco FET-10G 850 MMF 50.0 : 500 (OM2) ' 25m
50.0 - 2000 (OM3) 100m
1 50.0 + 4700 (OM4) 100m
Clsco SFP-10G-BXD-| 1330 SMF G.652 - 10km
Clsco SFP-10G-BXU-I 1270 SMF 1 G652 - 10km
Clsco SFP-10G-BX40D-""™ 1330 SMF - G.652 - 40km
Cisco SFP-10G-BX40U-I"™ 1270 - SMF G.652 - 40km
Clsco SFP-H10GB-CU1M - Twinax cable, passive, - - 1m
30AWG cable assembly
Clsco SFP-H10GB-CU1-5M - Twinax cable, passive, - - 1.5m
30AWG cable assembly
Cisco SFP-H10GB-CU2M - Twinax cable, passive, - - 2m
30AWG cable assembly
Cisco SFP-H10GB-CU2-5M - Twinax cable, passive, - - | 2.5m
30AWG cable assembly
Clsco SFP-H10GB-CU3M - Twinax cable, passive, - - 3m
30AWG cable assembly
Cisco SFP-H10GB-CU4Mm - Twinax cable, passive, - - 4m
24AWG or 26AWG cable
assembly
Cisco SFP-H10GB-CUsM - : Twinax cable, passive, .- - 5m
. 24AWG or 26AWG cable
‘ assembly
' Cisco SFP-H10GR-ACUTM - Twinax oable, active, 30 m
AWG cable assembly
Clsco SFP-H10GB-ACU10M - Twinax cable, active, 28 - - 10m
AWG cable assembly
: Clsco SFP-10G-AQC1M - Active Optical Cable
asspmbly
, Active Optical Cable
assembly

Cisco Public Information. e
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| {Microns) (MHz km) |

Cisca SFP+ [ Wavelength (nm} | cable Type Core Size ‘ Modal Bandwidth | cable Distance’

Cisco SFP-10G-AOC3M - Active Optical Cable - - 3m
assembly

Cisco SFP-10G-AQOC5M - Active Optical Cable " - 5m
assembly

Cisco SFP-10G-AOC7M - Active Optical Cable - - 7m
assembly

Clsco SFP-10G-AOC10M . Active Opticel Cable - - 2.1 10m
assembly

' Minimum cabling distance for -SR, -LRM, -LR, -ER modules is 2m, according to the IEEE 802.3ae.
“ Links longer than 30km are consldered engineered links as per |IEEE 802.3ae. 4.1.2
Specified at transmission wavelength. '

" Requires 5 dB 1550nm fixed loss attenuator for < 20km. Attenuator is available as a spare. The part number is 15216 ATT
LC 5=.

" Requires 15dB attenuator if Link Distance < 5km.
Requires 10dB attenuator if Link Distance is between 5km and 25km.,
Requires 5dB attenuator if Link Distance is between 25km and 45km.
"™ Requires 15dB attenuator if Link Distance < 5km.
Requires 10dB attenuator if Link Distance is between 5km and 15km.
Requires 5dB attenuator if Link Distance is between 15km and 25km.
Attenuator is available as a spare. The part numbers:
e 5dB- 15216 ATT LC 5=
e 10dB - 15216 ATT LC 10=

e 15dB - 15216 ATT LC 15=
“ - No FCoE support.

Table 2 lists the main optical characteristics for the Cisco SFP+ modules.

Table 2. Optical transmit and receive specifications

Produgt

Transmit and

t — | Receive Wavelzngth
Minimum | Maximum Minimuim | {tim)

Transmit Power (dBm)" [ Recaive Power (dBm)"

Maximum W

Cisco SFP-10G-SR-S 10GBASE-SR 850nm  ~1.2" 7.3 -1.0 99 840 to 860
Clsco SFP-10G-SR MMF
Clsco SFP-10G-SR-X 10GBASE-SR, -1.2" 7.3 -1.0 0.8 840 to 860
10GBASE-SW and
* OTU2e 850nm MMF
. Cisco SFP-10G-LRM - 10GBASE-LRM 0.5 6.5 0.5 8.4 (in 1260 to 1355
1310nm MMF and . average) and -
SMF 4.3.1 4.3.2 6.4(nOMA) 4.3.3
 Clsco SFP-10G-LR-S 10GBASE-LR 06 82 0 i 44 1260101356
Cisco:8FP-10G:LR 1310nm SMF
Cisco SFP-10G-LR-X 10GBASE-LR, 0.5 8.2 0.5 -14.4 1260 to0 1355

‘ 10GBASE-LW and
OTU2e 1310nm SMF

Claco SFP-10G-ER-S ' 10GBASE-ER 4.0 47 -1 -16.8 1530 10 1565
Clsco SFP-10G-ER 1550nm SMF
Cisco SFP-10G-ZR-S 10GBASE-ZR 40 0 7 24 1530 to 1565

Cisco SFP-10G-2ZR
Clsco FET-10G

840 to 860

L)
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Product |' Receive Power (dBm)’ | Transmit and

= Receive Wavelength
Wlmmum (nm)
Cisco SFP-10G-BXD- 10G-SFP Bidirectional - 0.5 -8.2 0.5 -14.4 1320 to 1340 (Tx)
for 10km 1260 to 1280 (Rx)
Cisco SFP-10G-BXU- 10G-SFP Bidirectional 0.5 -B.2 0.5 -14.4 1260 to 1280 (Tx)
for 10km 1320 to 1340 (Rx)
Cisco SFP-10G-BX40D- 10G-SFP Bidirectional 4.5 =27 -9 -21.2 1320 to 1340 (Tx)
for 40km 1260 to 1280 (Rx)
Clsco SFP-10G-BX40U- 10G-SFP Bidirectional 4.5 27 -9 -21.2 1260 to 1280 (Tx)
for 40km 1320 to 1340 (Rx)

* Transmitter and receiver power is in average, unless specified.

** The launch power shall be the lesser of the class 1 safety limit or the maximum receive power. Class 1 laser requirements are
defined by IEC 60825-1: 2001.

*** Both average and OMA specifications must be met simultaneously.
Table 3 details optical specifications for the Cisco SFP-10G-ZR modules.

Table 3. SFP-10G-ZR optical parameters

Typical | Maximum

Parameter | Symbhol | Minimum

Units | Notes and Conditions

T T T [ T T S vt

Transmitter wavelength 1530 1565 nm
Slde-mode suppression SMSR 30 dB
ratio

Transmitter extinction ratio ] dB
Transmitter optical output Pout 1] 4.0 dBm Average power coupled into single-mode fiber
power

Recaiver +iL i
Receiver optical input 1260 1565 nm Receiver Sensitivity specified over 1530-1565nm only,
wavelength with 3dB degradation permitted from 1260-1530nm
Receiver damage threshold +5 dBm

: Recelver Qverload -7 dBm

Recelvar performance at 10GE LAN and 10GE WAN rates, non-FEC application ettt
Receiver sensitivity -24 dBm At BER=1E-12 with PRBS31 and 10GE frame
Chromatic Dispersion 3 dB

Penalty@ 1600 ps/nm

‘Rocelver performarica at QTUﬂOTUhmM. FEC application P ol e L B Ry T

Recelver sensitivity -27 dBm At Pre-FEC BER=1E-5 for GFEC and Pre-FEC

BER=7E-4 for EFEC with PRBS31 and OTU2 frame

Chromatic Dispersion 3 a8

Penalty@ 1300 ps/nm

Note: Parameters are specified over temperature and at end of life unless otherwise noted. When shorter
distances of single-mode fiber are used (<40km), an inline optical attenuator must be used to avoid overloading
and damaging the receiver.

soo Public Information.

U7 8




Table 4 describes the bail latch color code for each type of optical SFP+ module.

Table 4. SFP+ optical modules color code

Product Bail Latch Color
Cisco SFP-10G-SR-S Beige

Clsco SFP-10G-SR

Clsco SFP-10G-SR-X

Cisco SFP-10G-LRM Orange

Clsco SFP-10G-LR-S Blue
Clsco SFP-10G-LR
, Cisco SFP-10G-LR-X

Cisco SFP-10G-ER-S Red
Cisco SFP-10G-ER
' Clsco SFP-10G-ZR-S Green
Cisco SFP-10G-ZR
Cisco FET-10G Brown
Cisco SFP-10G-BXD-l Blue
Cisco SFP-10G-BXU-|
Clsco SFP-10G-BX40D-| Red
Clsco SFP-10G-BX40U-1
Clsco SFP-H10GB-CU1M Beige
Clsco SFP-H10GB-CU1-56M Black
Cisco SFP-H10GB-CU2M Brown
Clsco SFP-H10GB-CU2-56M Yellow
Clsco SFP-H10GB-CU3M QOrange
Cisco SFP-H10GB-CU4M Green
Cisco SFP-H10GB-CUSM Gray
Cisco SFP-H10GB-ACU7M Blue
Clsco SFP-H10GB-ACU10M Red
Cisco SFP-10G-AOC1M Beige
' Cisco SFP-10G-AOC2M Brown
Clsco SFP-10G-AOC3M Orange
' Clsco SFP-10G-AOCEM Gray
- Clsco SFP-10G-AOC7M Blue
Clsco SFP-10G-AQC10M Red

Table 5 provides the maximum power consumption and operating temperature range ratings per Cisco SFP+
module.

Table 5. SFP+ modules maximum power consumption

I Pawer Consumption (W) Operating Temperature Range

Clsco SFP-10G-SR-S 1 COM
Cisco SFP-10G-SR

Claco SFP-10G-SR-X 1 EXT

Product
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Product ] Power Consumption (W) Operating Temperature Range
Cisco SFP-10G-LR-X 1 EXT
Cisco SFP-10G-ER-S 1.5 COoM
Cisco SFP-10G-ER
Cisco SFP-10G-ZR-S 1.5 COM
Cisco SFP-10G-ZR
Cisco FET-10G 1 COM
Cisco SFP-10G-BXD-l 1 IND
Clsco SFP-10G-BXU-I
Clsco SFP-10G-BX40D-| 1.2 IND
Clsco SFP-10G-BX40U-|
Cisco SFP-H10GB-CU1M 1 COM
Cisco SFP-H10GB-CU1-6M 1 COM
Cisco SFP-H10GB-CU2M 1 COM
Clsco SFP-H10GB-CU2-5M 1 COM
Cisco SFP-H10GB-CU3M 1 COom
Cisco SFP-H10GB-CU4M 1 COM
Clsco SFP-H10GB-CUSM 1 coMm
Clisco SFP-H10GB-ACU7M 1 com
Cisco SFP-H10GB-ACU10M 1 coM
Cisco SFP-10G-AOC1M 1 COM
Clsco SFP-10G-AOC2M 1 COM
Cisco SFP-10G-AOC3M 1 COM
Cisco SFP-10G-AQC5M 1 COM
Cisco SFP-10G-AOC7M 1 com
Cisco SFP-10G-AQC10M 1 COM
Dimensions

Dimensions (H x W x D): 8.5 x 13.4 x 56.5mm. Cisco SFP+ connectors typically weigh 75 grams or less.
Environmental Conditions and Power Requirements

Operating temperature range: 4.2.4
2.3.9
e Commercial temperature range (COM): 0 to 70°C (32 to 158°F)

» Extended temperature range (EXT): -5 to 85°C (23 to 185°F)
* Industrial temperature range (IND): -40 to 85°C (-40 to 185°F)
» Storage temperature range: -40 to 85°C (-40 to 185°F) 4.2.3

Warranty
e Standard warranty: 1 year

= Extended warranty (optional): Cisco SFP+ modules can he covered in a Cisco SMARTnet® Service support
contract for the Cisco switch or router chassis

=
¥ =2 45?-'{'.‘ Yy
4 \‘"l- iy,

4
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Ordering information

Table 6 provides the ordering information for Cisco SFP+ modules and related cables.

Table 6. Ordering information

Description
Cisco 10GBASE-SR SFP+ Module for MMF S-Class
Clsco 10GBASE-SR SFP+ Module for MMF

Cisco multirate 10GBASE-SR, 10GBASE-SW and OTU2e SFP+ Module for MMF,
extended temperature range

Clsco 10GBASE-LRM SFP+ Module for MMF and SMF
Cisco 10GBASE-LR SFP+ Module for SMF S-Class
Clsco 10GBASE-LR SFP+ Module for SMF

Cisco multirate 10GBASE-LR, 10GBASE-LW and OTU2e SFP+ Module for SMF,
extended temperature range

Cisco 10GBASE-ER SFP+ Module for SMF S-Class
Clsco 10GBASE-ER SFP+ Module for SMF

Clsco 10GBASE-ZR SFP+ Module for SMF S-Class
Cisco multirate 10GBASE-ZR, 10GBASE-ZW and OTU2e SFP+ Module for SMF
Cisco 10GBASE-BX10-D BldIrectional for 10km
Clsco 10GBASE-BX10-U Bidirectional for 10km
Clsco 10GBASE-BX40-D Bldirectional for 40km
Cisco 10GBASE-BX40-U Bidiractional for 40km
10GBASE-CU SFP+ Cable 1 Meter, passive
10GBASE-CU SFP+ Cable 1.5 Meter, passive
10GBASE-CU SFP+ Cable 2 Meter, Passlve
10GBASE-CU SFP+ Cable 2.5 Meter, Passlve
10GBASE-CU SFP+ Cable 3 Meter, passive
10GBASE-CU SFP+ Cable 4 Meter, passive
10GBASE-CU SFP+ Cable 5 Meter, passive
10GBASE-CU SFP+ Cable 7 Meter, active
10GBASE-CU SFP+ Cable 10 Meter, active
10GBASE-AOC SFP+ Cable 1 Mater
10GBASE-AOC SFP+ Cable 2 Meter
10GBASE-AQG SFP+ Cable 3 Meter
10GBASE-AOC SFP+ Cable 5 Meter
10GBASE-AOC SFP+ Cable 7 Meter
10GBASE-AOC SFP+ Cable 10 Meter

Regulatory and standards compliance

Standards: 237

{ Product Number

: SFP-10G-SR-S

 SFP-10G-SR
SFP-10G-SR-X

SFP-10G-LRM
SFP-10G-LR-S
SFP-10G-LR

SFP-10G-LR-X

| SFP-10G-ER-S
SFP-10G-ER

| SFP-10G-ZR-S
SFP-10G-ZR

 8FP-10G-BXD-I
SFP-10G-BXU-|

, 8FP-10G-BX40D-!
SFP-10G-BX40U-I
SFP-H10GB-CU1M
SFP-H10GB-CU1-5M

. SFP-H10GB-CU2M

. SFP-H10GB-CU2-5M

' SFP-H10GB-CU3M

' SFP-H10GB-CU4M
SFP-H10GB-CUSM

| SFP-H10GB-ACU7M
SFP-H10GB-ACU10M

- SFP-10G-AOC1M
SFP-10G-AOC2M

| 8FP-10G-AOCIM
SFP-10G-AOC5M
SFP-10G-AOC7M
SFP-10G-AOC10M

» GR-20-CORE: Generic Requirements for Optical Fiber and Optical Fiber Cable

» GR-326-CORE: Generic Requirements for Single-Mode Optical Connectors and Jumper Assemblies

o GR-1435-COR ieri&Reguirements for Multifiber Optical Connectors




¢ ITU-T G.709: Interfaces for the Optical Transport Network
ITU-T G.975: GFEC
ITU-T G.975.1: EFE

U-T G.975.1: EFEC 239

4.1.4
417 ° SFP+ MSA SFF-8431 (Optical Modules, Active Optical Cables, and Passive Twinax cables)
e SFP+ MSA SFF-8461 (Active Twinax cables)
Safety:
2.3.8
o Laser Class 1 21CFR-1040 LN#50 7/2001
s Laser Class 1 IEC60825-1
o Cable jacket of SFP+ copper modules is UL #E116441 Compliant
* Ali length SFP+ copper cables are ELV and RoHS Compliant 4.1.6
Cisco Capital

Flexible payment solutions to help you achieve your objectives.

Cisco Capital makes it easier to get the right technology to achieve your objectives, enable business transformation
and help you stay competitive. We can help you reduce the total cost of ownership, conserve capital, and
accelerate growth. In more than 100 countries, our flexible payment solutions can help you acquire hardware,
software, services and complementary third-party equipment in easy, predictable payments. Learn more.

Next steps

Learn more about Cisco 10GBASE SFP+ fiber modules or 10GBase SFP+ copper modules (twinax cable) by
contacting your sales representative or visiting hitps:/www. cisco.com/en/US/products/psB574/index. htm.

For S-Class SFP+ 10 Gigabit Modules, refer to the link below: hitps:/iwww.cisco.com/clen/us/producis/interfaces-
rnedules/transceiver-modules/datasheeat-listing. html.
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Cisco SFP and SFP+ Transceiver Module
Installation Notes

Revised: September 13, 2012

Product Numbers:

SFP-10G-SR=
SFP-GE-Z=
SFP-0C3-LR2=
SFP-0C3-LR1=
SFP-GE-S=
GLC-ZX-SM=
GLC-LH-SM=
GLC-FE-100BX-U=
SFP-H10GB-CU1IM=
SFP-0C12-MM=
GLC-LX-SM-RGD=
SFP-H10GB-ACU7M=
GLC-2BX-D=
SFP-H10GB-CU1-5M=
SFP-10G-A0C2M=
SFP-10G-A0C10M=

SFP-10G-LR=
SFP-0C3-MM=
SFP-GE-L=
SFP-0C48-SR=
GLC-SX-MM=
SFP-0C12-IR1=
GLC-BX-D=
GLC-FE-100EX=
SFP-H10GB-CU3M=
DWDM-SFP-xxxx=
GLC-GE-100FX=
SFP-H10GB-ACU10M=
SFP-10G-ZR=
SFP-H10GB-CU2M=
SFP-10G-A0C3M=
DWDM-SFP10G-xx.xx=

SFP-10G-LRM=
SFP-0C3-SR=
SFP-0C12-SR=
SFP-0C48-IR1=
SFP-0C3-IR1=
GLC-T=

GLC-BX-U=
GLC-FE-100LX=
SFP-H10GB-CU5M=
SFP-0C12-LR1=
GLC-FE-100LX-RGD=
GLC-SX-MMD=
SFP-10G-SR-X=
SFP-H10GB-CU2-5M=
SFP-10G-A0C5M=
GLC-ZX-SMD=

SFP-0C48-LR2=
SFP-0C12-LR2=
GLC-SX-MM-RGD=
GLC-ZX-SM-RGD=
GLC-FE-100FX=
GLC-FE-100FX-RGD=
GLC-FE-100BX-D=
GLC-FE-100ZX=
SFP-10G-ER=
CWDM-SFP-xxxx=
GLC-EX-SMD=
GLC-LH-SMD=
SFP-10G-LR-X=
SFP-10G-A0C1=
SFP-10G-AOCTM=

This installation note provides the installation instructions for the Cisco small form-factor pluggable
(SFP) and SFP+ transceiver modules. These transceiver modules are hot-swappable input/output (1/0)
devices that plug into L00BASE, 1000BASE and 10GBASE ports (for SFP+), which connect the module

port with the fiber-optic or copper

Americas Headquarters:

Cisco Systems, Inc., 170 West Tasman Drive, San Jose, CA 95134-1706 USA
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Overview

The SFP transceiver modules are hot-pluggable [/O devices that plug into module sockets. The
transceiver connects the electrical circuitry of the module with the optical or copper network.

You can use any combination of SFP transceiver modules that your Cisco device supports. The only
restrictions are that each port must match the wavelength specifications on the other end of the cable and
that the cable must not exceed the stipulated cable length for reliable communications.

Use only Cisco SFP transceiver modules on your Cisco device. Each SFP transceiver module supports
the Cisco Quality Identification (ID) feature which allows a Cisco switch or router to identify and
validate that the transceiver module is certified and tested by Cisco.

An optical SFP transceiver module is shown in Figure 1.

Figure 1 SFP Transceiver Module (Fiber-Optic LC Connector)

o k
Dust plug—>»
Receive optical bore

Transmit optical bore
Bail clasp

130927

Note SFP transceiver modules that operate with single-strand SMF, have only one optical bore; the other bore
is blocked off.

- Gisco SHP and SHP+ Transceiver Module Installation Notes

WU 15
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A copper SFP transceiver module in shown in Figure 2.

Figure 2 1000BASE-T SFP Transceiver Module (RJ-45 Connector)

87922

An SFP+ transceiver module is shown in Figure 3.

Figure 3 SFP+ Transceiver Module (Fiber-Optic LC Connector)

331875

2.3 1 |Dust plug 3 |Transmit bore
2 |Bai1 clasp with clasp tab 4 'Receive bore
The product numbers and brief description of the SFP and SFP+ transceiver modules are listed in
Table 1.
Table 1 Product Numbers and Descriptions

SFP Transceiver Module  |Transceiver Description
Product Number

10-Gigabit Ethernet

SFP-10G-SR Cisco 10GBASE-SR SFP+ transceiver module for MMF, 850-nm wavelength

SFP-10G-SR-X Cisco I0GBASE-SR SFP+ transceiver module for MMF, 850-nm wavelength, extended
temperature range

SFP-10G-LR Cisco 10GBASE-LR SFP+ transceiver module for SMF, 1310-nm wavelength

SFP-10G-LR-X Cisco multirate 10GBASE-LR/10GBASE-LW/OTU2e SFP+ transceiver module for SMF,
1310-nm wavelength, extended temperature range

SFP-10G-LRM Cisco 10GBASE-LRM SFP+ transceiver module for MMF and SMF, 1310-nm wavelength

SFP-10G-ER Cisco 10GBASE-ER SFP+ transceiver module for SMF, 1550-nm wavelength

SFP-10G-ZR (?ESWE~ZR SFP+ transceiver module for SMF, 1550-g

[ 78-15160-07
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The SFP+ and SFP transceiver module cabling and optical transmit and receive specifications are listed
in Table 2 through Table 9.

Table 2 SFP+ Optical Transceiver Module Cabling Specifications
SFP+ Transceiver Wavolongth  |Fiber Type  [Core Size |Modal Bandwidth |Cable Distance (ft/m)
Module Model (nm) (pm)! (MHz/km)?
SFP-10G-SR 850 MMF 62.5 160 (FDDI) 85/26
SFP-10G-SR-X 62.5 200 (OM1) 108/33

| 50.0 400 (400/400) 216/66

| 50.0 500 (OM2) 269/82

! 50.0 2000 (OM3) 984/300

| 50.0 4700 (OM4) 1312/400
SFP-10G-LR _l 1310 SMF G.652 |— 6.2 miles (10 km)
SFP-10G-LR-X |
SFP-10G-LRM 1131 0 MMF 62.5 500 722/220

I 50.0 400 328/100

; 50.0 500 722/220

| SMF G.652 —— 984/300
SFP-10G-ER 1550 SMF G.652 | |24.86 miles (40 km)®
SFP-10G-ZR |1550 ISMF G.652 - 49.72 miles (80 km)

. G.652, listed under core size for single mode fiber (SMF), refers to a ITU-T standard of commonly deployed non-dispersion-shifted single mode
fiber with a core size of approximately 8 to 10 microns (um).

2. Acspecified wavelength.

3. For distances up to 30 km, no special link design rules need to be considered. Link distances beyond 30 km require that you verify the cable
characteristics, especially the cable’s loss value.

Table 3 SFP+ Transceiver Module Optical Transmit and Receive Specifications
SFP+ Transceiver Transceiver Type "Transmit Receive Power {dBm)  |Transmit and Receive
Module Model Power (dBm) | Wavelength (nm)
SFP-10G-SR [I0GBASE-SR, 850-nm |-1.3 (Max) -1.0 (Max) 840 to 860
SFP-10G-SR-X |IMMF —-7.3 (Min) -9.9 (Min)
“sFP-10G-LR [10GBASE-LR, 0.5 (Max) [0.5 (Max) 1260 to 1355
SFP-10G-LR-X 1310-nm SMF (—8.2 (Min) —-14.4 (Min)
SFP-10G-LRM 10GBASE-LRM, 0.5 (Max) 0.5 Max) 1260 to 1355
1310-nm MMF and (=6.5 (Min) —8.4 (Min average)
SMF ~6.4 (Min in OMA)
SFP-10G-ER! 10GBASE-ER, 14.0 (Max) -1.0 (Max) 1530 to 1565
1550-nm SMF (-4.7 (Min) —-15.8 (Min)
SFP-10G-ZR? 10GBASE-ZR, 4.0 (Max) 1=7.0 (Max) 1530 to 1565
1550-nm SMF [0 (Min)? [—24.0 (Min)

I Requires a 5-dB, [55(-nm, tixed Inss attenvator for distances less than 20 km.

2. Requires a 5- or 10-dB fixed loss attenuator for distances less than 40 km, Please keep receive power below —7 dBm.

3. Receiver sensitivity for 10G Ethernet links with no FEC. With FEC
to 27 dBm. Also a 3 dB dispersion penalty should be taken into a

-capable receiver ports and for OTU2/OTU2e links, receiver sensitivity is improved
ccount for both FEC and non-FEC cases.
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Information

Digital Optical Monitoring or DOM is an industry wide standard, intended
to define a digital interface to access real-time operating parameters

such as:

Optical Tx power
Optcal Rx power
Laser bias current
Temparature

Transceiver supply voltage

Which means, we are now by using DOM capable of performing
transceiver monitoring and troubleshooting operations.

DOM Support on Cisco Transeivers

Not all transceivers support DOM, a list of capable transceivers is
available at;

DOM compability Matrix

How to use DOM

WU 19




Router{config)#transceiver type all
Router(config-xcvr-type)#monitoring

Router(config-xcvr-type)#tend

Once enabled, DOM can be accessed via CLI using "show interface
transceiver command"

#show interfaces transceiver
++ : high alarm, + : high warning, - : low warning, -- : low alarm.
N/A: not applicable, Tx: transmit, Rx: recelve.

mA: mllllamparas, dBm: decibels (milliwatts).
Optical  Optical

Temperature Voltage Current Tx Powar Rx Power
Port (Celslus) (Voits) (mA) (dBm) {dBm)

Gitz 608 506 28.8 13 9.6
441 442 443 444 445

Off all the five values two mostly used and rellevant values are TX and RX
power, temperature is also used sometimes. The operating range of
these three values is unique across all modules and is available in the
data sheet.

There is an extension available for this command, which is also very
helpful and is used to check threshold values of the above paramaeters
like temperature , Tx, Rx. The command is , show interface gig x/y
transceiver detail

shint gi 1/3 transceiver detail

WU 20




Transceiver monitoring is disabled for all interfaces.

ITU Channel not available (Wavelength not available),

Transceiver is externally calibrated.

mA: milliamperes, dBm: decibels {milliwatts), NA or N/A: not applicable.
++ 1 high alarm, + : high warning, - : low warning, -- : low alarm.

A2D readouts (if they differ), are reported in parentheses.

The threshold values are calibrated.

High Alarm High Warn Low Warn Low Alarm
Temperature Threshold Threshold Threshold Threshold

Port (Celsius) (Celsius) (Celsius) (Celsius) (Celsius)

Gi1/3 34.2 110.0 93.0 -30.0 -40.0

High Alarm High Warn Low Warn Low Alarm

Voltage Threshold Threshold Threshold Threshold
Port  (Volits) (Volts)  (Volts) (Volts) (Volts)
Gi1/3 3.31 3.90 3.70 2.90 2.70

425 ‘Q?y -
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(of LY of o] Data Sheet

Cisco 1T0GBASE SFP+ Modules

A broad range of industry-compliant SFP+ moduies for 10 Gigabit Ethernet
deployments in diverse networking environments

Product overview 241 2.1 243

The Cisco® 10GBASE SFP+ modules (Figure 1) give you a wide variety of 10 Gigabit Ethernet connectivity options
for data center, enterprise wiring closet, and service provider transport applications.

Figure 1.  Cisco 10GBASE SFP+ modules

Features and benefits

Cisco SFP+ modules offer the following features and benefits.

* Industry’s smallest 10G form factor for greatest density per chassis

422 2.4.6 + Hot-swappable input/output device that plugs into an Ethernet SFP+ port of a Cisco switch (no need to
power down if installing or replacing)

» Supports "pay-as-you-populate” model for investment protection and ease of technology migration
» Digital optical monitoring capability for strong diagnostic capabilities

4.1.5 * Optical interoperabllity with 10GBASE XENPAK, 10GBASE X2, and 10GBASE XFP interfaces on the
same link

e Cisco quality |dentification (ID) feature enables a Cisco platform to identify whether the module is certified
and tested by Cisco

Cisco SFP-10G-SR-S module (S-Class)

The Cisco 10GBASE-SR module supports a link length of 26 meters on standard Fiber Distributed Data Interface
(FDDI)-grade Multimode Fiber (MMF). Using 2000 MHz km MMF (OM3), up to 300-meter link lengths are possible.
Using 4700 Ml Iz km MMF (OM4), up Lo 400 mieler link lenglhs are pussible. SFP-10G-SR-8 does not support
FCoE. ' :

© 2018 Cisco and/or its affiliates. Al rig f.-;'; {4 hi Public Information.
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Cisco SFP-10G-SR module

The Cisco T0GBASE-SR Module supports a link length of 26m on standard Fiber Distributed Data Interface
(FDDI)-grade Multimode Fiber (MMF). Using 2000MHz km MMF (OM3), up to 300m link lengths are possible.
Using 4700MHz km MMF (OM4), up to 400m link lengths are possible.

Cisco SFP-10G-SR-X module

The Cisco SFP-10G-SR-X is a multirate’ 10GBASE-SR, 10GBASE-SW and OTU2/OTU2e module for extended
operating temperature range. It supports a link length of 26m on standard Fiber Distributed Data Interface (FDDI)-
grade Multimode Fiber (MMF). Using 2000MHz km MMF (OM3), up to 300m link lengths are possible. Using
4700MHz km MMF (OM4), up to 400m link lengths are possible.

" Except for version 1, which supports only 10GBASE-SR.

Cisco SFP-10G-LRM module

The Cisco 10GBASE-LRM Module supports link lengths of 220m on standard Fiber Distributed Data Interface
(FDDI) grade Multimode Fiber (MMF). To make sure that specifications are met over FDDI-grade, OM1 and OM2
fibers, the transmitter should be coupled through a mode conditioning patch cord. No mode conditioning patch cord
is required for applications over OM3 or OM4. For additional information on mode conditioning patch cord
requirements please see: hitps:/iwww.cisco.com/en/US/prodicollateralimodules/ns5455/product bulletin ¢25-
530836.html.

The Cisco 10GBASE-LRM Module also supports link lengths of 300m on standard Single-Mode Fiber

(SMF, G.652).

Cisco SFP-10G-LR-S module (S-Class)

The Cisco 10GBASE-LR module supports a link length of 10 kilometers on standard Single-Mode Fiber (SMF)
(G.652). SFP-10G-LR-S does not support FCoE.

Cisco SFP-10G-LR moduie
The Cisco T0GBASE-LR Module supports a link length of 10 kilometers on standard Single-Mode Fiber

(SMF, G.652).

Cisco SFP-10G-LR-X module

The Cisco SFP-10G-LR-X is a multirate 10GBASE-LR, T0GBASE-LW, and OTU2/0TU2e module for
extended operating temperature range. It supports a link length of 10 kilometers on standard Single-Mode Fiber
(SMF, G.652).

Cisco SFP-10G-ER-S module (S-Class)

The Cisco 10GBASE-ER module supports a link length of up to 40 kilometers on SMF (G.652). SFP-10G-ER-S
does not support FCoE.

Cisco SFP-10G-ER module 4.1.1
25 The Cisco 10GBASE-ER Module supports a link length of up to 40 kilometers on standard Single-Mode Fiber

(SMF, G.652). 2.4.4
iz
formatior.
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Cisco SFP-10G-ZR-S module (S-Class)

The Cisco 10GBASE-ZR module supports link lengths of up to about 80 kilometers on standard SMF (G.652). This
interface is not specified as part of the 10 Gigabit Ethernet standards and is, instead, built according to Cisco
specifications. SFP-10G-ZR-S does not support FCoE.

Cisco SFP-10G-ZR module

The Cisco SFP-10G-ZR is a multirate 10GBASE-ZR, 10GBASE-ZW, and OTU2/0TU2e module. It supports link
lengths of up to about 80 kilometers on standard Single-Mode Fiber (SMF, G.652). This interface is not specified
as part of the 10 Gigabit Ethernet standard and is instead built according to Cisco specifications.

Cisco FET-10G module

The Cisco FET-10G Fabric Extender Transceiver supports link lengths up to 100m on laser-optimized OMS3 or OM4
multimode fiber. It is supported on fabric links from a Nexus 2000 to a Cisco parent switch only. Note this product is
not orderable individually. For more information refer to Nexus 2000 datasheet:

httgg_:m.n.:wwAcrsco.comfenfuSfprod!colIateraliswncheypsgm'I309101jO.fdata sheet ¢78-507093.himl.

Cisco SFP-10G-BXD-I and SFP-10G-BXU-I for 10Km (single-fiber bidirectional applications)
The Cisco SFP-10G-BXD-l and SFP-10G-BXU-1 SFPs operate on a single strand of standard SMF.

A SFP-10G-BXD-I device is always connected to a SFP-10G-BXU-I device with a single strand of standard SMF
with an operating transmission range up to 10 km.

The communication over a single strand of fiber is achieved by separating the transmission wavelength of the two
devices, as depicted in Figure 2. SFP-10G-BXD-I transmits a 1330-nm channel and receives a 1270-nm signal,
whereas SFP-10G-BXU-I transmits at a 1270-nm wavelength and receives a 1330-nm signal. Note in Figure 2 the
presence of a Wavelength-Division Multiplexing (WDM) splitter integrated into the SFP to split the 1270-nm and
1330-nm light paths.

Figure 2,  Bidirectional transmission of a single strand of SMF

1.33 Laser

T

'%ﬂ_ 1.27 Laser

3]
i rl - T.'—l

1.27 Receiver 1.33 Receiver

The SFP-10G-BXD-l and SFP-10G-BXU-! SFPs also support Digital Optical Monitoring (DOM) functions according
to the industry-standard SFF-8472 Multisource Agreement (MSA). This feature gives the end user the ability to
monitor real-time parameters of the SFP, such as optical output power, optical input power, temperature, laser bias
current, and transceiver supply voltage.




Cisco SFP-10G-BX40D-i and SFP-10G~BX40U-l (for 40Km single-fiber bidirectional
applications)

The Cisco SFP-10G-BX40D-l and SFP-10G-BX40U-1 SFPs operate on a single strand of standard SMF.

A SFP-10G-BX40D-| device is always connected to a SFP-10G-BX40U-| device with a single strand of standard
SMF with an operating transmission range up to 40 km.

The communication over a single strand of fiber is achieved by separating the transmission wavelength of the two
devices. SFP-10G-BX40D-| transmits a 1330-nm channel and receives a 1270-nm signal. The SFP-10G-BX40U-I
transmits at a 1270-nm wavelength and receives a 1330-nm signal.

The SFP-10G-BX40D-l and SFP-10G-BX40U-l SFPs support Digital Optical Monitoring (DOM) functions according
to the industry-standard SFF-8472 Multisource Agreement (MSA). This feature gives the end user the ability to
monitor real-time parameters of the SFP, such as optical output power, optical input power, temperature, laser bias
current, and transceiver supply voltage.

Cisco SFP+ Twinax copper cables

Cisco SFP+ Copper Twinax (Figure 3) direct-attach cables are suitable for very short distances and offer a cost-
effective way to connect within racks and across adjacent racks. Cisco offers passive Twinax cables in lengths of
1,1.5,2, 2.5, 3, 4 and 5 meters, and active Twinax cables in lengths of 7 and 10 meters.

Figure 3.  Cisco direct-attach twinax copper cable assembly with SFP+ connectors

Cisco SFP+ Active optical cables

Cisco SFP+ Active Optical Cables (Figure 4) are direct-attach fiber assemblies with SFP+ connectors. They are
suitable for very shorl dislances and offer a cost-effective way to connect within racks and across adjacent racks.
Cisco offers Active Qptical Cablas in langths of 1,2, 3, 5, 7, and 10 meters.
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Figure 4.  Cisco direct-attach active optical cables with SFP+ connectors

Platform support

Cisco SFP+ modules are supported on a wide range of Cisco switches and routers ™

e 7600 Series Router o Catalyst 4500 and 4500-X Series Switches

¢ ASR 901 e CRS Router

e ASR 903 o MDS 9000

o ASR 1000 Series Router s ME 4500

» ASR 9000 Series Router o ME 4900NCS 6000 Series Router

» ASR 9000v Series Router e Nexus 2000, 3000, and 4000 Series Switches
o Catalyst 2350 and 2360 Series Switches o Nexus 9000 and 9500 (modular) Series Switches
= Catalyst 2960-S, 2960-X, and 2960-XR Series Switches o RF Gateway Series

o Catalyst 3100 Blade Switches e SCE 8000

e Catalyst 3560, 3560-E, and 3560-X Series Switches o Shared Port Adapter (SPA)

e Catalyst 3750, 3750-E, and 3750-X Series Switches o Unified Computing System (UCS) Switches

o Catalyst 3850 Series Switches

" Not all devices listed support every module. For details about which modules run in which devices and other compatibility
information, refer to the document "Cisco 10 Gigabil Etherne! Transceiver Modules Compatibility Matrix":
hitps:/iwww.cisco.comien/US/docslinterfaces modules/transceiver modules/compatibility/matrix/OL 6974 .html.

29 Additional platforms may continually be added: please check the comipatibility matrix for the latest information and for the Cisco
: compatible operating system for each platform. 244
Connectors: Dual LC/PC connector (-SR, -LRM, -LR, -ER, -ZR and FET-10G).

4.2.1 Note: Only connections with patch cords with PC or UPC connectors are supported. Patch cords with APC
connectors are not supported. All cables and cable assemblies used must be compliant with the standards
specified in the standaids seclion.

© 2018 Cisco and/or its affiliates. All rights :: blic Information,
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Product specifications

Table 1 provides cabling specifications for the Cisco SFP+ modules.

Table 1. SFP+ port cabling specifications

Cisco SFP+ Wavelength (nm) | Cable Type | Core Size Modal Bandwidth | Cable Distance”
| [ (Microns) | (MHz km)
Clsco SFP-10G-SR-Sa 850 MMF 62.5 160 (FDDI) 26m
Clsco SFP-10G-SR 62.5 200 (OM1) 33m
Clsco SFP-10G-SR-X 50.0 400 66m
50.0 500 (OM2) 82m
50.0 2000 (OM3) 300m
50.0 4700 (OM4) 400m
Clsco SFP-10G-LRM 1310 MMF 62.5 500 220m
SMF 50.0 400 100m
50.0 500 220m
G.652 - 300m
Cisco SFP-10G-LR-Sa 1310 SMF G.652 - 10km 4 3.4

Clsco SFP-10G-LR
Cisco SFP-10G-LR-X

Cisco SFP-10G-ER-S"™ 1850 9 4 5 SMF G.652 - r40km” 2 4 5

Clsco SFP-10G-ER™

Cisco SFP-10G-ZR-§™" 1550 SMF G.652 - 80km

Cisco SFP-10G-ZR™™"

Clsco FET-10G 850 MMF 50.0 . 500 (OM2) 1 26m

50.0 2000 (OM3) - 100m
50.0 4700 (OM4) £100m

Cisco SFP-10G-BXD-I 1330 SMF (.652 - 10km

Cisco SFP-10G-BXU- 1270 SMF G.652 - 10km

Clsco SFP-10G-BX40D-™"™ 1330 SMF G.652 - " 40km

Clsco SFP-10G-BX40U-I"" 1270 SMF G.652 - " 40km

Cisco SFP-H10GB-CU1M - Twinax cable, passive, - - tm
30AWG cable assembly

Clsco SFP-H10GB-CU1-5M - Twinax cable, passive, - - 1.5m
30AWG cable assembly

Clsco SFP-H10GB-CU2M - Twinax cable, passive, - - 2m
30AWG cable assembly

Cisco SFP-H10GB-CU2-5M - Twinax cable, passive, - - 1 2.5m
30AWG cable assembly

Cisco SFP-H10GB-CU3M - Twinax cable, passive, - - 3m
30AWG cable assembly

Cisco SFP-H10GB-CU4M - Twinax cable, passive, - - 4m
24AWG or 26AWG cable
assembly

Clsco SFP-H10GB-CU5M - Twinax cable, passive, - - Sm
24AWG or 26AWG cable
assembly

Cisco SFP-H10GB-ACUTM - Twinax cable, active, 30 - - m
AWG cable assembly

Cleco 8FP-H10GB-ACU1OM . Twinax ceble, active, 28

AWG cable assembly

Active Optical Cable
assembly

Active Optical Cable
assembly

Clsco SFP-10G-AOC1M

=

c
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2.1

Cisco SFP+

| Core Size

Modal Bandwidth Cable Distance”

! {(Microns) {MHz km)

Active Optical Cable -

Cisco SFP-10G-AOC3M -

- 3m
assembly

Cisco SFP-10G-AOCSM - Active Optical Cable - - 5m
assembly

Cisco SFP-10G-AOC7M - Active Optical Cable - - 7m
assembly

Clsco SFP-10G-AOC10M - Active Optical Cable - - 10m

assembly

" Minimum cabling distance for -SR, -LRM, -LR, -ER modules is 2m, according to the IEEE 802.3ae.
” Links longer than 30km are considered engineered links as per IEEE 802.3ae. 412

" Specified at transmission wavelength.
h Ifgqsuires 5 dB 1550nm fixed loss attenuator for < 20km. Attenuator is available as a spare. The part numberis 15216 ATT

™ Requires 15dB attenuator if Link Distance < 5km.
Requires 10dB attenuator if Link Distance is between 5km and 25km.
Requires 5dB attenuator if Link Distance is between 25km and 45km.
" Requires 15dB attenuator if Link Distance < 5km.
Requires 10dB attenuator if Link Distance is between 5km and 15km.
Requires 5dB attenuator if Link Distance is between 15km and 25km.

Attenuator is available as a spare. The part numbers:
e 5dB- 15216 ATT LC 5=

e 10dB - 15216 ATT LC 10=
o 15dB- 15216 ATT LC 15=
- No FCoE support.

Table 2 lists the main optical characteristics for the Cisco SFP+ modules.

Table 2,

Optical transmit and receive specifications

Transmit Power {(dBm)’ Receive Power {dBm)’
Maximum ‘EMinimum

- A
| Maximum i Minimum

Product

Transmit and
Receive Wavelength
(nm)

Cisco SFP-10G-SR-S 10GBASE-SR 850nm

-1.2" 7.3 -1.0 -9.9 840 to 860
Clsco SFP-10G-SR MMF
Clsco SFP-10G-SR-X 10GBASE-SR, -1.2" 7.3 -1.0 -9.0 840 to 850
; 10GBASE-SW and
OTU2e 850nm MMF
Clsco SFP-10G-LRM 10GBASE-LRM 0.5 8.5 0.5 -84 (in 1260 to 1355
1310mn MMP and average) and -
SMF 6.4 (in OMA)
Clsco SFP-10G-LR-S 10GBASE-LR 0.5 8.2 0.5 -14.4 1260 to 1355
Cisco SFP-10G-LR 1310nm SMF
Clsco SFP-10G-LR-X 10GBASE-LR, 0.5 8.2 0.5 -14.4 1260 to 1355
10GBASE-LW and
OTU2e 1310nm SMF
Cisco SFP-10G-ER-S 10GBASE-ER 40 4.7 -4 -16:8 1630 to 1665
Cisco SFP-10G-ER 1850nm SMF
8 E 4.3.1 4.3.2 4.3.3
Clsco SFP-10G-ZR-S ASE-ZR 4.0 0 7 -24 1530 to 1565

Cisco SFP-10G-ZR
Cisco FET-10G




Product Transmit Power (dBm)” | Receive Power (dBm) [ Transmit and

[ =Tt T - o ey Receive Wavelength
Maximum —[Minimum Maximum ] Minimum {nm)
Cisco SFP-10G-BXD-I 10G-SFP Bidirectional 0.5 -8.2 0.5 -14.4 1320 to 1340 (Tx)
for 10km 1260 to 1280 (Rx)
Cisco SFP-10G-BXU-I 10G-SFP Bidirectional 0.5 -8.2 0.5 -14.4 1260 to 1280 (Tx)
for 10km ! 1320 to 1340 (Rx)
Cisco SFP-10G-BX40D-| 10G-SFP Bidirectional 4.5 =27 -9 -21.2 1320 to 1340 (Tx)
for 40km 1260 10 1280 (Rx)
Cisco SFP-10G-BX40U-I 10G-SFP Bidirectional 4.5 2.7 -9 -21.2 1260 to 1280 (Tx)
for 40km 1320 10 1340 (Rx)

* Transmitter and receiver power is in average, unless specified,

** The launch power shall be the lesser of the class 1 safety limit or the maximum receive power. Class 1 laser requirements are
defined by IEC 60825-1: 2001.

*** Both average and OMA specifications must be met simultaneously.
Table 3 details optical specifications for the Cisco SFP-10G-ZR modules.

Table 3. SFP-10G-ZR optical parameters

Parameter

Symbol | Minimum | Typical | Maximum | Units Notes and Conditions

Transmitter ; ' ".

Transmitter wavelength 1530 1565 nm

Side-mode suppression SMSR 30 dB

ratio

Transmitter extinction ratio g daB

Transmitter optical output Pout 0 4.0 dBm Average power coupled Into single-mode fiber
power

Recelver Y

Receiver optical input 1260 1565 nm Receiver Sensitivity specified over 1530-1565nm only,
wavelength with 3dB degradation permitted from 1260-1530nm
Receiver damage threshold +5 dBm

Receiver Overload -7 dBm

Recelver performance at 10GE LAN and 10GE WAN rates, non-FEC application -

Receiver sensitivity . -24 dBm At BER=1E-12 with PRBS31 and 10GE frame
Chromatic Dispersion S dB

Penalty@ 1600 ps/nm
Receiver performance at OTU2/0OTU2e rates, FEC application

Receiver sensitivity =27 dBm At Pre-FEC BER=1E-5 for GFEC and Pre-FEC
BER=7E-4 for EFEC with PRBS31 and OTU2 frame

Chromatic Dispersion 3 dB
Penalty@ 1300 ps/nm

Note: Parameters are specified over temperature and at end of life unless otherwise noted. When shorter
distances of single-mode fiber are used (<40km), an inline optical attenuator must be used to avoid overloading
and damaging the receiver.




Table 4 describes the bail latch color code for each type of optical SFP+ module.

Table 4. SFP+ optical modules color code

Product 3 | Bail Latch Color

Cligco SFP-10G-SR-S Beige
Clsco SFP-10G-SR
Cisco SFP-10G-SR-X

Claco SFP-10G-LRM Orange

Cisco SFP-10G-LR-S Blue
Cisco SFP-10G-LR
Cisco SFP-10G-LR-X

Clsco SFP-10G-ER-S Red
Cisco SFP-10G-ER

Clsco SFP-10G-ZR-S Green
Clsco SFP-10G-ZR

Cisco FET-10G Brown
Cisco SFP-10G-BXD-I Blue
Clsco SFP-10G-BXU-I

Clsco SFP-10G-BX40D-! Red
Cisco SFP-10G-BX40U-|

Cisco SFP-H10GB-CU1M Beige
Clsco SFP-H10GB-CU1-5M Black
Clisco SFP-H10GB-CU2M Brown
Clsco SFP-H10GB-CU2-5M Yellow
Cisco SFP-H10GB-CU3M Orange
Cisco SFP-H10GB-CU4M Green
Cisco SFP-H10GB-CUsM Gray
Cisco SFP-H10GB-ACUTM Blue
Cisco SFP-H10GB-ACU10M Red
Cisco SFP-10G-AOC1M Beige
Clsco SFP-10G-AOC2ZM Brown
Cisco SFP-10G-AOC3M Orange
Cisco SFP-10G-AOCEM Gray
Cisco SFP-10G-AOC7M Blue
Clsco SFP-10G-AOC10M Red

Table 5 provides the maximum power consumption and operating temperature range ratings per Cisco SFP+
module.

Table 5. SFP+ modules maximum power consumption

Product Power Consumption (W) Operating Temperature Range

Claco STP-10G-SR-8 1 COM
Cisco SFP-10G-SR
Clsco SFP-10G-SR-X 1

Clsco SFP-
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Product I Power Consumption (W) Operating Temperature Range
Cisco SFP-10G-LR-X 1 EXT
Cisco SFP-10G-ER-S 1.5 COM
Clsco SFP-10G-ER
Cisco SFP-10G-ZR-S 1.6 426 COM
Cisco SFP-10G-ZR
Clsco FET-10G 1 com
Clsco SFP-10G-BXD-1 1 IND
Cisco SFP-10G-BXU-I
Cisco SFP-10G-BX40D-) 1.2 IND
Cisco SFP-10G-BX40U-|
Cisco SFP-H10GB-CU1M 1 COM
Cisco SFP-H10GB-CU1-5M 1 COM
Cisco SFP-H10GB-CU2M il COoM
Cigco SFP-H10GB-CU2-5M 1 COM
Cisco SFP-H10GB-CU3M 1 COM
Cisco SFP-H10GB-CU4M 1 COM
Cisco SFP-H10GB-CUSM 1 COM
Cisco SFP-H10GB-ACUTM 1 COM
Cisco SFP-H10GB-ACU10M 1 COM
Cisco SFP-10G-AOC1M | COM
Cisco SFP-10G-AOC2M 1 COM
Cisco SFP-10G-AQC3M 1 COM
Cisco SFP-10G-AOCEM 1 COM
Cisco SFP-10G-AOC7M 1 COM
Cisco SFP-10G-AOC10M 1 COM
Dimensions

Dimensions (H x W x D): 8.5 x 13.4 x 56.5mm. Cisco SFP+ connectors typically weigh 75 grams or less.
Environmental Conditions and Power Requirements

Operating temperature range:
4.2.4 2.4.9
e Commercial temperature range (COM): 0 to 70°C (32 to 158°F)

» Extended lemperature range (EXT): -b to 85°C (23 to 185°F)
* Industrial temperature range (IND): -40 to 85°C (-40 to 185°F)
4.2.3 * Storage temperature range: -40 to 85°C (-40 to 185°F)

Warranty
e Standard warranty: 1 year

» Extended warranty (optional): Cisco SFP+ modules can be covered in a Cisco SMARTnet® Service support
contract for the Cisco switch or router chassls /
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Ordering information

Table 6 provides the ordering information for Cisco SFP+ modules and related cables.

Table 6. Ordering information

Description
Clisco 10GBASE-SR SFP+ Module for MMF S-Class
Clsco 10GBASE-SR SFP+ Module for MMF

Cisco multirate 10GBASE-SR, 10GBASE-SW and OTU2e SFP+ Module for MMF,
extended temperature range

Clsco 10GBASE-LRM SFP+ Module for MMF and SMF
Cisco 10GBASE-LR SFP+ Module for SMF S-Class
Clsco 10GBASE-LR SFP+ Module for SMF

Cisco multirate 10GBASE-LR, 10GBASE-LW and OTU2e SFP+ Module for SMF,
extended temperature range

Clsco 10GBASE-ER SFP+ Module for SMF S-Class
Cisco 10GBASE-ER SFP+ Module for SMF

Clsco 10GBASE-ZR SFP+ Module for SMF $-Class
Cisco multirate 10GBASE-ZR, 10GBASE-ZW and OTU2e SFP+ Module for SMF
Cisco 10GBASE-BX10-D Bidirectional for 10km
Cisco 10GBASE-BX10-U Bidlrectlonal for 10km
Clsco 10GBASE-BX40-D Bldirectional for 40km
Cisco 10GBASE-BX40-U Bidlrectional for 40km
10GBASE-CU SFP+ Cable 1 Meter, passive
10GBASE-CU SFP+ Cable 1.5 Meter, passive
10GBASE-CU SFP+ Cable 2 Meter, Passive
10GBASE-CU SFP+ Cable 2.5 Meter, Passive
10GBASE-CU SFP+ Cable 3 Meter, passive
10GBASE-CU SFP+ Cable 4 Meter, passive
10GBASE-CU SFP+ Cable 5 Metar, passive
10GBASE-CU SFP+ Cable 7 Meter, actlve
10GBASE-CU SFP+ Cable 10 Meter, actlve
10GBASE-AOC SFP+ Cable 1 Meter
10GBASE-AOC SFP+ Cablo 2 Meter
10GBASE-AQC SFP+ Cable 3 Meter
10GBASE-AOC SFP+ Cable 5 Meter
10GBASE-AOC SFP+ Cable Y Meter
10GBASE-AOC SFP+ Cable 10 Meter

Reyulalory and standards compliance

Standards: 247

Product Number

SFP-10G-SR-S

- SFP-10G-SR

SFP-10G-SR-X

SFP-10G-LRM
SFP-10G-LR-S
SFP-10G-LR

SFP-10G-LR-X

SFP-10G-ER-S
SFP-10G-ER

- SFP-10G-ZR-S

SFP-10G-ZR
SFP-10G-BXD-|
SFP-10G-BXU-I

' 8FP-10G-BX40D-|

SFP-10G-BX40U-l

: SFP-H10GB-CU1M

SFP-H10GB-CU1-5M
SFP-H10GB-CU2M
SFP-H10GB-CU2-5M

 SFP-H10GB-CU3M

SFP-H10GB-CU4M
SFP-H10GB-CUSM
SFP-H10GB-ACU7M

. SFP-H10GB-ACU10M
: SFP-10G-AOC1M
: SFP-10G-AOC2M
" SFP~10G-AOC3M

SFP-10G-AOC5M

; SFP-10G-AOC7M

SFP-10G-AOC10M

* GR-20-CORE: Generic Requirements for Optical Fiber and Optical Fiber Cable

GR-1435-COR

GR-326-CORE: Generic Requirements for Single-Mode Optical Connectors and Jumper Assemblies
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o ITU-T G.709: Interfaces for the Optical Transport Network
¢ ITU-T G.975: GFEC
¢ ITU-T G.975.1: EFEC 24.0

414
417 ¢ SFP+ MSA SFF-8431 (Optical Modules, Active Optical Cables, and Passive Twinax cables)
o SFP+ MSA SFF-8461 (Active Twinax cables)
Safety:
5.8

« Laser Class 1 21CFR-1040 LN#50 7/2001
4.1.3 ¢ Laser Class 1 IEC60825-1
o Cable jacket of SFP+ copper modules is UL #E116441 Compliant
* Alllength SFP+ copper cables are ELV and RoHS Compliant 4.1.6

Cisco Capital

Flexible payment solutions to help you achieve your objectives.

Cisco Capital makes it easier to get the right technology to achieve your objectives, enable business transformation
and help you stay competitive. We can help you reduce the total cost of ownership, conserve capital, and
accelerate growth. In more than 100 countries, our flexible payment solutions can help you acquire hardware,
software, services and complementary third-party equipment in easy, predictable payments. Learn more.

Next steps

Learn more about Cisco 10GBASE SFP+ fiber modules or 10GRase SFP+ copper modules (twinax cable) by
contacting your sales representative or visiting https:/www.cisco.com/en/US/products/ps6574/index. html.

For 8-Class SFP+ 10 Gigabit Modules, refer to the link below: https:/www. cisco.cormic/en/us/products/interfaces-
modules/transceiver-modules/datasheet-listing. html.
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Cisco SFP and SFP+ Transceiver Module
Installation Notes

Revised: September 13, 2012

Product Numbers:

SFP-10G-SR=
SFP-GE-2=
SFP-0C3-LR2=
SFP-0C3-LR1=
SFP-GE-S=
GLC-ZX-SM=
GLC-LH-SM=
GLC-FE-100BX-U=
SFP-H10GB-CUTM=
SFP-0C12-MM=
GLC-LX-SM-RGD=
SFP-H10GB-ACUTM=
GLC-2BX-D=
SFP-H10GB-CU1-5M=
SFP-10G-A0C2M=
SFP-10G-A0C10M=

SFP-10G-LR=
SFP-0C3-MM=
SFP-GE-L=
SFP-0C48-SR=
GLC-SX-MM=
SFP-0C12-IR1=
GLC-BX-D=
GLC-FE-100EX=
SFP-H10GB-CU3M=
DWDM-SFP-xxxx=
GLC-GE-100FX=
SFP-H10GB-ACU10M=
SFP-10G-ZR=
SFP-H10GB-CU2M=
SFP-10G-A0C3M=
DWDM-SFP10G-xx.xx=

SFP-10G-LRM=
SFP-0C3-SR=
SFP-0C12-SR=
SFP-0C48-IR1=
SFP-0C3-IR1=
GLC-T=

GLC-BX-U=
GLC-FE-T00LX=
SFP-H10GB-CU5M=
SFP-0C12-LR1=
GLC-FE-100LX-RGD=
GLC-SX-MMD=
SFP-10G-SR-X=
SFP-H10GB-CU2-5M=
SFP-10G-A0C5M=
GLC-ZX-SMD=

SFP-0C48-LR2=
SFP-0C12-LR2=
GLC-SX-MM-RGD=
GLC-ZX-SM-RGD=
GLC-FE-100FX=
GLC-FE-100FX-RGD=
GLC-FE-100BX-D=
GLC-FE-1002X=
SFP-10G-ER=
CWDM-SFP-xxxx=
GLC-EX-SMD=
GLC-LH-SMD=
SFP-10G-LR-X=
SFP-10G-A0C1=
SFP-10G-A0CIM=

This installation note provides the installation instructions for the Cisco small form-factor pluggable
(SFP) and SFP+ transceiver modules. These transceiver modules are hot-swappable input/output (I/O)
devices that plug into 100BASE, 1000BASE and 10GBASE ports (for SFP+), which connect the module

port with the fiber-optic or copper net

Americas Headquarters:
Cisco Systems, Inc., 170 West Tasman Drive, San Jose, CA 95134-1706 USA

1 14 \/L’

lllllllll
CISCO.




B Contents

Contents

This document contains these sections:
* Overview, page 2
e Safety, page 17
¢ Required Tools, page 22
* Installing SFP and SFP+ Transceiver Modules, page 23
* Removing SFP and SFP+ Transceiver Modules, page 28

* Obtaining Documentation and Submitting a Service Request, page 36

Overview

The SFP transceiver modules are hot-pluggable 1/0 devices that plug into module sockets. The
transceiver connects the electrical circuitry of the module with the optical or copper network.

You can use any combination of SFP transceiver modules that your Cisco device supports. The only
restrictions are that each port must match the wavelength specifications on the other end of the cable and
that the cable must not exceed the stipulated cable length for reliable communications.

Use only Cisco SFP transceiver modules on your Cisco device. Each SFP transceiver module supports
the Cisco Quality Identification (ID) feature which allows a Cisco switch or router to identify and
validate that the transceiver module is certified and tested by Cisco.

An optical SFP transceiver module is shown in Figure i.

Figure 1 SFP Transceiver Module (Fiber-Optic LC Connector)

Dust plug—>» w
Recsive optical bore

Transmit optical bore
Bail clasp

130927

Note  SFP transceiver modules that operate with single-strand SMF, have only one optical bore; the other bore
is blocked off.

§ii Cisco SFP and SFP+ Transceiver Module Installation Notes
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Overview M

A copper SFP transceiver module in shown in Figure 2.

Figure 2 1000BASE-T SFP Transceiver Module (RJ-45 Connector)

87922

An SFP+ transceiver module is shown in Figure 3.

Figure 3 SFP+ Transceiver Module (Fiber-Optic LC Connector)

331875

3
D—
2.3 1 |Dust plug 3 |Transmit bore
2 |Bail clasp with clasp tab 4 |Recetve bore
The product numbers and brief description of the SFP and SFP+ transceiver modules are listed in
Table 1.
Table 1 Product Numbers and Descriptions
SFP Transceiver Module | Transceiver Description
Product Number
10-Gigabit Ethernet
SFP-10G-SR Cisco I0GRASE-SR SFP+ transceiver module for MMF, $50-nm wayelongth
SFP-10G-SR-X Cisco I0GBASE-SR SFP+ transceiver module for MMF, 850-nm wavelength, extended
temperature range
SFP-10G-LR Cisco 10GBASE-LR SFP+ transceiver module for SMF, 1310-nm wavelength
SFP-10G-LR-X Cisco multirate I0GBASE-LR/10GBASE-LW/OTU?2e SFP+ transceiver module for SME,
1310-nm wavelength, extended temperature range
SFP-10G-LRM Cisco 10GBASE-LRM SFP+ transceiver module for MMF and SMF, 1310-nm wavelength
SFP-10G-ER |Cisco 10GBASE-ER SFP+ transceiver module for SMF, 1550-nm wavelength
SFP-10G-ZR Ciscw@éﬂ}ZR SFP+ transceiver module for SMF, 1550-nm wavelen

[ 718-15:160-07
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B Overview
The SFP+ and SFP transceiver module cabling and optical transmit and receive specifications are listed
in Table 2 through Table 9.
Table 2 SFP+ Optical Transceiver Module Cabling Specifications
SFP+ Transceiver |Wavelength Fiber Type |Core Size |Modal Bandwidth |Cable Distance (ft/m)
Module Model |(nm) (um)’ (MHz/km)?
SFP-10G-SR |850 MMF 62.5 160 (FDDI) 85/26
SFP-10G-SR-X ' 62.5 200 (OM1) 108/33
| 50.0 {400 (400/400) 216/66
‘ 50.0 500 (OM2) 269/82
50.0 2000 (OM3) 984/300
. 50.0 4700 (OM4) 1312/400
SFP-10G-LR 1310 SMF G.652 [— 6.2 miles (10 km)
SFP-10G-LR-X
SFP-10G-LRM 1310 MMF 62.5 500 7227220
50.0 400 328/100
50.0 500 7227220
SMF G.652 — 984/300
SFP-10G-ER 1550 SMF G.652 - 24.86 miles (40 km)*
SFP-10G-ZR {1550 SMF G.652 — |49.72 miles (80 km)

1. G.652, listed under core size for single mode fiber (SMP), refers to a ITU-T standard of commonly deployed non-dispersion-shifted single mode
fiber with a core size of approximately 8 to 10 microns (um).

2. At specified wavelength.

3. For distances up o 30 km, no special link design rules need to be considered. Link distances beyond 30 km require that you verify the cable
characteristics, especially the cable’s loss value.

Table 3 SFP+ Transceiver Module Optical Transmit and Receive Specifications
SFP+ Transceiver Transceiver Type Transmit Receive Power (dBm)  |Transmit and Receive
Madule Model Power (dBm) Wavelength (nm)
SFP-10G-SR 10GBASE-SR, 850-nm |-1.3 (Max) 1-1.0 (Max) 840 to 860
SFP-10G-SR-X MMF ~7.3 (Min) -9.9 (Min) |
SFP-10G-LR 10GBASE-LR, 0.5 (Max) 0.5 (Max) 1260 to 1355
SFP-10G-LR-X |{1310-nm SMF [-8.2 (Min) |-14.4 (Min)
SFP-10G-LRM 10GBASE-LRM, 0.5 (Max) 0.5 (Max) 1260 to 1355
1310-nm MMF and —6.5 (Min) —8.4 (Min average) |
SMF | -6.4 (Min in OMA)
SFP-10G-ER! 10GBASE-ER, 4.0 (Max) ~1.0 (Max) 1530 to 1565
{1550-nm SMF -4.7 (Min) -15.8 (Min)
SFP-10G-ZR? I10GBASE-ZR. 4.0 (Max) 1-7.0 (Max) 1530 to 1565
|1550-nm SMF 0 (Min)? \-24.0 (Min)

Requires a S-dB. 1550-nm, fixed loss attenuator for distances lose than 20 km.

Requires a 5- ur 10-dB fixed Joss attenuator for distances less than 40 k., Please keep receive power below -7 dBm.

e D -

tecerver sensitvity tor 10G Ethernet links with no FEC. Witk FEC-capable receiver ports and for QTU2/0TU2e links, receiver sensilivity is improved
W =27 dBui. Also a 3 dB dispersion penalty should be taken into account for both FEC and non-FEC cases.

] Cisco SFP and SFP+ Traifs
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Information

Digital Optical Monitoring or DOM is an industry wide standard, intended
to define a digital interface to access real-time operating parameters
such as:

Optical Tx power
Optcal Rx power
Laser bias current
Temparature

Transceiver supply voltage

Which means, we are now by using DOM capable of performing
transceiver monitoring and troubleshooting operations.

DOM Support on Cisco Transeivers

Not all transceivers support DOM, a list of capable transceivers is
available at:

DOM compability Matrix

How to use DOM

Following command can be used to turn on/off DOM for all transceivers

type in the syste a




Router(config)#transceiver type all
Router(config-xcvr-type)#monitoring

Router(config-xcvr-type)#end

Once enabled, DOM can be accessed via CLI using "show interface
transceiver command"

#show interfaces transceiver
++: high alarm, + : high warning, - : low warning, - : low alarm.
N/A: not applicable, Tx: transmit, Rx: receive.

mA: milliamperes, dBm: declbels {milliwatts).
Optical  Optical

Temperature Voltage Current Tx Power Rx Power
Port (Celslus) (Volts) (mA) (dBm) (dBm)

GH/2 505  8.06 2838 13 a6
441 442 443 444 445

Off all the five values two mostly used and rellevant values are TX and RX
power, temperature is also used sometimes. The operating range of
these three values is unique across all modules and is available in the
data sheet.

There is an extension available for this command, which is also very
helpful and is used to check threshold values of the above paramaeters
like temperature , Tx, Rx. The command is , show interface gig x/y
transceiver detail

shint gi 1/3 transceiver detail



Transceiver monitoring is disabled for all interfaces.

ITU Channel not available (Wavelength not available),

Transceiver is externally calibrated.

mA: milliamperes, dBm: decibels (milliwatts), NA or N/A: not applicable.
++ 1 high alarm, + : high warning, - : low warning, -- : low alarm.

A2D readouts (if they differ), are reported in parentheses.

The threshold values are calibrated.

High Alarm High Warn Low Warn Low Alarm
Temperature Threshold Threshold Threshold Threshold

Port  (Celsius) (Celsius) (Celsius) (Celsius) (Celsius)

Gi1/3  34.2 110.0 93.0 -30.0 -40.0

High Alarm High Warn Low Warn Low Alarm

Voltage Threshold Threshold Threshold Threshold
Port  (Volts) (Volts)  (Volts) (Volts) (Volts)
Gi1/3 3.81 3.90 3.70 2.90 2.70
425

High Alarm High Warn Low Warn Low Alarm
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Cisco 10GBASE SFP+ Modules

A broad range of industry-compliant SFP+ modules for 10 Gigabit Ethernet
deployments in diverse networking environments

Product overview 251 253

The Cisco® 10GBASE SFP+ modules (Figure 1) give you a wide variety of 10 Gigabit Ethernet connectivity options
for data center, enterprise wiring closet, and service provider transport applications.

Figure 1.  Cisco 10GBASE SFP+ modules

Features and benefits

Cisco SFP+ modules offer the following features and benefits.

¢ Industry’s smallest 10G form factor for greatest density per chassis
2.5.6 « Hot-swappable input/output device that plugs into an Ethernet SFP+ port of a Cisco switch (no need to
power down if installing or replacing)
¢ Supports “pay-as-you-populate” model for investment protection and ease of technology migration
« Digital optical monitoring capability for strong diagnostic capabilities
* Optical interoperability with 10GBASE XENPAK, 10GBASE X2, and 10GBASE XFP interfaces on the
same link

¢ Cisco quality Identification (ID) feature enables a Cisco platform to identify whether the module is certified
and tested by Cisco

Cisco SFP-10G-SR-S module (S-Class)

The Cisco 10GBASE-SR module supports a link length of 26 meters on standard Fiber Distributed Data Interface
(FDDN)-grade Multimode Fiber (MMF), Using 2000 MHz'km MMF (OM3), up to 300-meter link lengthe are possible,
Using 4700 MHz ke » Up to 400 meter link lengths are possible. SFP-10G-SR-S does not support

(R



Cisco SFP-10G-SR module

The Cisco 10GBASE-SR Module supports a link length of 26m on standard Fiber Distributed Data Interface
(FDDI)-grade Multimode Fiber (MMF), Using 2000MHz km MMF (OMS3), up to 300m link lengths are possible.
Using 4700MHzkm MMF (OM4), up to 400m link lengths are possible.

Cisco SFP-10G-SR-X module

The Cisco SFP-10G-SR-X is a multirate’ 10GBASE-SR, 10GBASE-SW and OTU2/0TU2e module for extended
operating temperature range. It supports a link length of 26m on standard Fiber Distributed Data Interface (FDDI)-
grade Multimode Fiber (MMF). Using 2000MHz km MMF (OM83), up to 300m link lengths are possible. Using
4700MHz km MMF (OM4), up to 400m link lengths are possible.

) Except for version 1, which supports only 10GBASE-SR.

Cisco SFP-10G-LRM moduie

The Cisco 10GBASE-LRM Module supporis link lengths of 220m on standard Fiber Distributed Data Interface
(FDDI) grade Multimode Fiber (MMF). To make sure that specifications are met over FDDI-grade, OM1 and OM2
fibers, the transmitter should be coupled through a mode conditioning patch cord. No mode conditioning patch cord
is required for applications over OM3 or OM4. For additional information on mode conditioning patch cord

requirements please see: hitps: Awww.cisco.com/en/USiprodicollateralimodules/psb455/product bulletin_ ¢25-
530836.htm|.

The Cisco 10GBASE-LRM Module also supports link lengths of 300m on standard Single-Mode Fiber
(SMF, G.652).

Cisco SFP-10G-LR-S module (S-Class)

The Cisco 10GBASE-LR module supports a link length of 10 kilometers on standard Single-Mode Fiber (SNIF)
(G.652). SFP-10G-LR-S does not support FCoE.

Cisco SFP-10G-LR module

The Cisco 10GBASE-LR Module supports a link length of 10 kilometers on standard Single-Mode Fiber
(SMF, G.652).

Cisco SFP-10G-LR-X module

The Cisco SFP-10G-LR-X is a multirate 10GBASE-LR, 10GBASE-LW, and OTU2/0OTU2e module for
extended operating temperature range. It supports a link length of 10 kilometers on standard Single-Mode Fiber
(SMF, G.652).

Cisco SFP-10G-ER-S module (S-Class)
The Cisco 10GBASE-ER module supports a link length of up to 40 kilometers on SMF (G.652). SFP-10G-ER-S

does not support FCoE.

Cisco SFP-10G-ER module

The Cisco 10GBASE-ER Module supports a link length of up to 40 kilometers on standard Single-Mode Fiber
(SMF, G.652). i

© 2018 Cisco and/or its affiliates.



Cisco SFP-10G-ZR-S module (S-Class)

The Cisco 10GBASE-ZR module supports link lengths of up to about 80 kilometers on standard SMF (G.852). This
interface is not specified as part of the 10 Gigabit Ethernet standards and is, instead, built according to Cisco
specifications. SFP-10G-ZR-S does not support FCoE.

Cisco SFP-10G-ZR module 2.5.4

The Cisco SFP-10G-ZR is a multirate 10GBASE-ZR, 10GBASE-ZW, and OTU2/0TU2e module. It supports link
lengths of up to about 80 kilometers on standard Single-Mode Fiber (SMF, G.652). This interface is not specified
as part of the 10 Gigabit Ethernet standard and is instead built according to Cisco specifications.

Cisco FET-10G module

The Cisco FET-10G Fabric Extender Transceiver supports link lengths up to 100m on laser-optimized OM3 or OM4
multimode fiber. It is supported on fabric links from a Nexus 2000 to a Cisco parent switch only. Note this product is
not orderable individually. For more information refer to Nexus 2000 datasheet:
hitps:/iwww.cisco.com/en/US/prod/collateral/switches/ps9441/ps10110/data_sheet c78-507093.html.

Cisco SFP-10G-BXD-I and SFP-10G-BXU-I for 10Km (single-fiber bidirectional applications)
The Cisco SFP-10G-BXD-l and SFP-10G-BXU-I SFPs operate on a single strand of standard SMF.

A SFP-10G-BXD-I device is always connected to a SFP-10G-BXU-I device with a single strand of standard SMF
with an operating transmission range up to 10 km.

The communication over a single strand of fiber is achieved by separating the transmission wavelength of the two
devices, as depicted in Figure 2. SFP-10G-BXD-| transmits a 1330-nm channel and receives a 1270-nm signal,
whereas SFP-10G-BXU-I transmits at a 1270-nm wavelength and receives a 1330-nm signal. Note in Figure 2 the
presence of a Wavelength-Division Multiplexing (WDM) splitter integrated into the SFP to split the 1270-nm and
1330-nm light paths.

Figure 2.  Bidirectional transmission of a single strand of SMF

= e | 8
1.33 Lasar___I_h i IIE’ ﬂ 1.27 Laser
_,‘_I_.'._ﬁ e
1.27 Receiver 1.33 Receiver

The SFP-10G-BXD-I and SFP-10G-BXU-I SFPs also support Digital Optical Monitoring (DOM) functions according
to the industry-standard SFF-8472 Multisource Agreement (MSA). This feature gives the end user the ability to
monitor real-time parameters of the SFP, such as optical output power, optical input power, temperature, laser bias
current, and transceiver supply voltage.
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Cisco SFP-10G-BX40D-| and SFP-10G-BX40U-} (for 40Km single-fiber bidirectional
applications)

The Cisco SFP-10G-BX40D-1 and SFP-10G-BX40U-l SFPs operate on a single strand of standard SMF.

A SFP-10G-BX40D-! device is always connected to a SFP-10G-BX40U-I device with a single strand of standard
SMF with an operating transmission range up to 40 km.

The communication over a single strand of fiber is achieved by separating the transmission wavelength of the two
devices. SFP-10G-BX40D-| transmits a 1330-nm channel and receives a 1270-nm signal. The SFP-10G-BX40U-I
transmits at a 1270-nm wavelength and receives a 1330-nm signal.

The SFP-10G-BX40D-l and SFP-10G-BX40U-I SFPs support Digital Optical Monitoring (DOM) functions according
to the industry-standard SFF-8472 Multisource Agreement (MSA). This feature gives the end user the ability to
monitor real-time parameters of the SFP, such as optical output power, optical input power, temperature, laser bias
current, and transceiver supply voltage.

Cisco SFP+ Twinax copper cables

Cisco SFP+ Copper Twinax (Figure 3) direct-attach cables are suitable for very short distances and offer a cost-
effective way to connect within racks and across adjacent racks. Cisco offers passive Twinax cables in lengths of
1,1.5,2, 2.5, 3, 4 and 5 meters, and active Twinax cables in lengths of 7 and 10 meters.

Figure 3.  Cisco direct-attach twinax copper cable assembly with SFP+ connectors

Cisco SFP+ Active optical cables

Cisco SFP+ Active Optical Cables (Figure 4) are direct-attach fiber assemblies with SFP+ connectors. They are
suitable for very short distances and offer a cost-effective way to connect within racks and across adjacent racks.
Cisco offers Active Optical Cables in lengths of 1, 2, 3, 5, 7, and 10 meters.

Page 4 of 12
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Figure 4.  Cisco direct-attach active optical cables with SFP+ connectors

Platform support

Cisco SFP+ modules are supported on a wide range of Cisco switches and routers

e 7600 Series Router o Catalyst 4500 and 4500-X Series Switches

e ASR 901 ¢ CRS Router

¢ ASR 903 e MDS 9000

® ASR 1000 Series Router o ME 4500

e ASR 9000 Series Router o ME 4900NCS 6000 Series Router

o ASR 9000v Series Router e Nexus 2000, 3000, and 4000 Series Switches
» Catalyst 2350 and 2360 Series Switches o Nexus 9000 and 9500 (modular) Series Switches
» Catalyst 2960-S, 2960-X, and 2960-XR Series Switches o RF Gateway Series

o Calalyst 3100 Blade Switches e SCE 8000

o Catalyst 3560, 3560-E, and 3560-X Series Switches o Shared Port Adapter (SPA)

¢ Catalyst 3750, 3750-E, and 3750-X Series Switches o Unified Computing System (UCS) Switches

o Catalyst 3850 Series Switches

" Not all devices listed support every module. For details about which modules run in which devices and other compatibility
Information, refer to the document “Cisco 10 Gigabit Ethernet Transceiver Modules Compatibility Matrix™:
hitps:, .CISC0. len/US/decs/interfaces modules/iransceiver ules/col tibility/ 10L.6974.hml.

Additional platforms may continually be added; please check the compatibility matrix for the latest information and for the Cisco
compatible operating system for each platform. 254

Connectors: Dual LC/PC connector (-SR, -LRM, -LR, -ER, -ZR and FET-10G).

Note: Only connections with patch cords with PC or UPC conneclors are supporled. Patch cords with APC
connectors are not supported. All cables and cable assemblies used must be compliant with the standards
specified in the standards section.

Page 5 of 12
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Product specifications

Table 1 provides cabling specifications for the Cisco SFP+ modules.

Table 1. SFP+ port cabling specifications

Cisco SFP+ | Wavelength (nm) | Cahle Type i Core Size Modal Bandwidth | Cable Distance”
| ¢ (Microns) {MHz kim)

Clsco SFP-10G-SR-Sa 850 MMF 62.5 160 (FDDI) 26m
Clsco SFP-10G-SR 62.5 200 (OM1) 33m
Clsco SFP-10G-SR-X 50.0 400 66m
50.0 500 (OM2) 82m

50.0 2000 (OM3) 300m

50.0 4700 (OM4) 400m

Cisco SFP-10G-LRM 1310 MMF . 62,5 500 220m

SMF . 50.0 400 100m

- 50.0 500 220m

. G.652 - * 300m

Cisco SFP-10G-LR-Sa 1310 SMF 1 G.652 - « 10km

Clsco SFP-10G-LR
Cisco SFP-10G-LR-X

Cisco SFP-10G-ER-S™™ 1550 SMF G.652 - 40km”
Clsco SFP-10G-ER™

Cisco SFP-10G-ZR-§8™* 1550 2.5.5 SsmF G.652 - sokm 2.5.5
Cisco SFP-10G-ZR™
Cisco FET-10G 850 MMF + 50.0 500 (OM2) 25m
50.0 2000 (OM3) £ 100m
80.0 4700 (OM4) 100m
Cisco SFP-10G-BXD- 1330 SMF G.652 - ' 10km
Cisco SFP-10G-BXU-l 1270 SMF G.652 - 10km
Cisco SFP-10G-BX40D-1"" 1330 SMF G.652 - 40km
Clsco SFP-10G-BX40U-I"™" 1270 SMF G.652 - _ 40km
Cisco SFP-H10GB-CU1M - Twinax cable, passive, - - 1m
30AWG cable assembly
Clisco SFP-H10GB-CU1-6M - Twinax cable, passive, - - 1.6m
30AWG cable assembly
Clsco SFP-H10GB-CU2M - Twinax cable, passive, - " 2m
30AWG cable assembly
Clsco SFP-H10GB-CU2-5M Twinex cable, passive, - . 2.5m
30AWG cable assembly
Clsco SFP-H10GB-CU3M - Twinax cable, passive, - - 3m
30AWG cable assembly
Cisco SFP-H10GB-CU4M - Twinax cable, passive, - - 4m
240G or 26AWG cable
assembly
Clgco SFP-H10GB-CUM - i Twinax cable, passive, - - 5m
* 24AWG or 26AWG cable
. assembly
Clsco SFP-H10GB-ACU7M - Twinax cable, active, 30 - - 7m
AWG cable assembly
Clsco SFP-H10GB-ACU10M - i Twinax cable, actlve, 28 . - - 10m
- AWG cable assembly
Cisco SFP-10G-AOC1M - Active Optical Cable -

assembly

. Active Optical Cable -
assembly




Cisco SFP+ ) Wavelength (nm) | Cable Type Core Size Modal Bandwidth | Cable Distance’

| (Microns) {MHz km)’ :

. Cisco SFP-10G-AOC3M - Active Optical Cable s s '3m
assembly

Clsco SFP-10G-AOCEM - : Active Optical Cable - - 5m
. assembly

Clsco SFP-10G-AOC7M - Active Optical Cable - - m
assembly

Cisco SFP-10G-AOC10M - . Active Optical Cable - - 10m

assembly

" Minimum cabling distance for -SR, -LRM, -LR, -ER modules is 2m, according to the IEEE 802.3ae.
“ Links longer than 30km are considered engineered links as per IEEE 802.3ae.
" Specified at transmission wavelength.

Requlres 5§ dB 1550nm fixed loss attenuator for < 20km. Attenuator is available as a spare. The part number is 15216 ATT
LC 5=,

™" Requires 15dB attenuator if Link Distance < 5km.
Requires 10dB attenuator if Link Distance is between 5km and 25km.
Requires 5dB attenuator if Link Distance is between 25km and 45km.
"™ Requires 15dB attenuator if Link Distance < 5km.
Requires 10dB attenuator if Link Distance is between 5km and 15km.
Requires 5dB attenuator if Link Distance is between 15km and 25km.
Attenuator is available as a spare. The part numbers;
e 5dB- 15216 ATT LC 5=
» 10dB - 15216 ATT LC 10=

o 15dB- 15216 ATT LC 15=
* - No FCoE support.

Table 2 lists the main optical characteristics for the Cisco SFP+ modules.

Table 2. Optical transmit and receive specifications

Product

Transmit Power (dBm) Receive Power (dBimn) ; Tranbnnt and

i [ 1 Receive Wavelength
Maximum | Minimum | Maximum Minmimum (nm)
|

Clsco SFP-10G-SR-S 10GBASE-SR 850nm  -1.2" 7.3 1.0 9.9 840 to 860
Cisco SFP-10G-SR MMF
Cisco SFP-10G-SR-X - 10GBASE-SR, a.2" 7.3 -1.0 99 840 10 860
- 10GBASE-SW and
, OTUZe 850nm MMF
Clsco SFP-10G-LRM 10GBASE-LRM 0.5 8.5 0.5 8.4 (in 1260 to 1355
1310nm MMF and average) and -
SMF 6.4 (in OMA)™
Cisco SFP-10G-LR-S 10GBASE-LR 0.5 8.2 0.5 -14.4 1260 to 1355
 Cisoo SFP-10G-LR 1310nm SMF
Cisco SFP-10G-LR-X ' 10GBASE-LR, 0.5 8.2 0.5 -14.4 1260 to 1355
1DGRASF-I W and
: OTU2e 1310nm SMF .
i Clsco SFP-10G-ER-S 10GBASE-ER {40 47 -1 $-15.8 1630 to 1566
Clsco SFP-10G-ER 1550nm SMF
Cisco SFP-10G-ZR-§ 10GBASE-ZR 40 0 7 24 1530 to 1565
Clsco SFP-10G-ZR 20amlSHE
&/-10G 850nm -1.3 -8 -1 840 to 860 \‘Q{
is Cisco Public Information. A
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Product

Transmit Power (dBm)’ | Receive Power (dBm)’ Transmit and
T T T o e fe=——————eml Repaive Wavelength
Maximum | Minimum Maximum Minimum {nm)

Cisco SFP-10G-BXD- 10G-SFP Bidirectional 0.5 -8.2 0.5 -14.4 1320 to 1340 (Tx)
for 10km 1260 to 1280 (Rx)
Clsco SFP-10G-8XU-) 10G-SFP Bidirectional 0.5 -8.2 0.5 -14.4 1260 to 1280 (Tx)
for 10km 1320 to 1340 (Rx)
Cisco SFP-10G-BX40D-! 10G-SFP Bidirectional 4.5 -2.7 -9 -21.2 1320 to 1340 (Tx)
for 40km 1260 to 1280 (Rx)
Cisco SFP-10G-BX40U-| 10G-SFP Bidirectional 4.5 2,7 -9 -21.2 1260 to 1280 (Tx)
for 40km 1320 to 1340 (Rx)

* Transmitter and receiver power is in average, unless specified.

** The launch power shall be the lesser of the class 1 safety limit or the maximum receive power. Class 1 laser requirements are
defined by IEC 60825-1: 2001.

*** Both average and OMA specifications must be met simuitaneously.
Table 3 details optical specifications for the Cisco SFP-10G-ZR modules.

Table 3. SFP-10G-ZR optical parameters

Parameter | Symbol | Minimum | Typical | Maximum | Units [ Notes and Conditions

Transmltter

Transmitter wavelength 1530 1565 nm

Side-mode suppression SMSR 30 dB

ratio

Transmitter extinction ratio 9 dB

Transmitter optical output Pout 0 4.0 dBm Average power coupled (nto single-mode fiber
power

Recelver ; | :

Receiver optical input 1260 1565 nm Receiver Sensitivity specified over 1530-1565nm only,
wavelength with 3dB degradation permitted from 1260-1530nm
Recelver damage threshold +5 dBm

Receiver Overload -7 dBm

Receiver performance at 10GE LAN and 10GE WAN ratss, non-FEC application

Receiver sensitivity -24 dBm At BER=1E-12 with PRBS31 and 10GE frame
Chromatic Dispersion 8 dB

Penalty@ 1600 ps/inm
Receiver performance at OTU2/0OTU2e rates, FEC application

Receiver sensitivity -27 dBm At Pre-FEC BER=1E-5 for GFEC and Pre-FEC
BER=7E-4 for EFEC with PRBS31 and OTU2 frame

Chromatic Dispersion 3 dB
Penalty@ 1300 ps/nm

Note: Parameters are specified over temperature and at end of life unless otherwise noted, When shorter
distances of single-mode fiber are used (<40km), an inline optical attenuator must be used to avoid overloading
and damaging the receiver.

© 2018 Cisco andjor its affiliates. isco Public information



Table 4 describes the bail latch color code for each type of optical SFP+ module.

Table 4. SFP+ optical modules color code

Product

- Clsco SFP-10G-SR-S
: Clsco SFP-10G-SR
. Cisco SFP-10G-SR-X

Cisco SFP-10G-LRM

Clsco SFP-10G-LR-S
Cisco SFP-10G-LR
Clsco SFP-10G-LR-X

Clsco SFP-10G-ER-S
Clsco SFP-10G-ER

Clsco SFP-10G-ZR-S
Clsco SFP-10G-ZR

Clsco FET-10G

Cisco SFP-10G-BXD-I
Cisco SFP-10G-BXU-1

Clsco SFP-10G-BX40D-l
Clsco SFP-10G-BX40U-!

Cisco SFP-H10GB-CU1M
Clsco SFP-H10GB-CU1-6M
Clsco SFP-H10GB-CU2M
Cisco SFP-H10GB-CU2-5M

Clisco SFP-H10GB-CU3M
Clsco SFP-H10GB-CU4m
Cisco SFP-H10GB-CUSM
Cisco SFP-H10GB-ACU7M
Clsco SFP-H10GB-ACU10M
Clsco SFP-10G-AOCTM
Clsco SFP-10G-AOC2M
Clsco SFP-10G-AOC3M
Clisco SFP-10G-AQOCEM
Clsco SFP-10G-AOC7TM
Clsco SFP-10G-AOC10M

]; Bail Latch Color
Beige

Orange

Blue

Red
Green

Brown

Blue
Red

Beige
Black
Brown

Yeltow

Orange
Green
Gray
Blue
Red
Belge
Brown
Orange
Gray
Blue
Red

Table 5 provides the maximum power consumption and operating temperature range ratings per Cisco SFP+

module.

Table 5. SFP+ modules maximum power consumption

Product

Cisco SFP-10G-SR-S
. Gisco SFP-10G.SR

Cisco SFP-10G-SR-X
Cisco SFP-10G-LRM

| Power Consumption (W) I Operating Temperature Range




Product Power Consumption (W) |r Operating Temperature Range
Cisco SFP-10G-LR-X 1 EXT
: Clsco SFP-10G-ER-S 1.5 COM
Cisco SFP-10G-ER
Cisco SFP-10G-ZR-8 15 COM
: Clsco SFP-10G-ZR
Cisco FET-10G 1 COM
Cisco SFP-10G-BXD-! 1 IND
Clsco SFP-10G-BXU-I
Cisco SFP-10G-BX40D-| 1.2 IND
Clsco SFP-10G-BX40U-|
Clsco SFP-H10GB-CU1M 1 COM
Cisco SFP-H10GB-CU1-5M 1 COM
Clsco SFP-H10GB-CU2M 1 CoM
Cisco SFP-H10GB-CU2-5M 1 COM
Cisco SFP-H10GB-CU3M 1 COM
Cisco SFP-H10GB-CU4M 1 [ele] ]
Clsco SFP-H10GB-CUSM 1 COM
Cisco SFP-H10GB-ACUTM 1 COM
Cisco SFP-H10GB-ACU10M 1 COM
Clsco SFP-10G-AOC1M 1 COM
Clsco SFP-10G-AOC2M 1 COM
Clsco SFP-10G-AQOC3M 1 COM
Clsco SFP-10G-AOCEM 1 COM
Clsco SFP-10G-AQC7M 1 COM
Clsco SFP-10G-AOC10M 1 COM
Dimensions

Dimensions (H x W x D): 8.5 x 13.4 x 56.5mm. Cisco SFP+ connectors typically weigh 75 grams or less.
Environmental Conditions and Power Requirements

Operating temperature range:
25.9
» Commercial temperature range (COM): 0 to 70°C (32 to 158°F)

s Extended temperature range (EXT): -5 to 85°C (23 to 185°F)
* Industrial temperature range (IND): -40 to 85°C (-40 to 185°F)
* Storage temperature range: -40 to 85°C (-40 to 185°F)

Warranty
 Standard warranty: 1 year

* Extended warranty (optional): Cisco SFP+ modules can be covered in a Cisco SMARTnet® Service support
contract for the Cisco switch or router chassis

© 2018 Cisco and/or its affiliates. All rig Public Information.
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Ordering information

Table 6 provides the ordering information for Cisco SFP+ modules and related cables.

Table 6. Ordering information

Description | Product Nuniber
Clsco 10GBASE-SR SFP+ Module for MMF S-Class ' SFP-10G-SR-S

: Cisco 10GBASE-SR SFP+ Module for MMF SFP-10G-SR

- Cisco multirate 10GBASE-SR, 10GBASE-SW and OTU2e SFP+ Module for MMF, SFP-10G-SR-X

+ extended temperature range .
Clsco 10GBASE-LRM SFP+ Module for MMF and SMF SFP-10G-LRM
Cisco 10GBASE-LR SFP+ Module for SMF S-Class SFP-10G-LR-S
Cisco 10GBASE-LR SFP+ Module for SMF { SFP-10G-LR
Cisco multirate 10GBASE-LR, 10GBASE-LW and OTU2e SFP+ Module for SMF, . 8FP-10G-LR-X
extended temperature range
Clsco 10GBASE-ER SFP+ Module for SMF $S-Class ' SFP-10G-ER-S
Clsco 10GBASE-ER SFP+ Module for SMF SFP-10G-ER
Cisco 10GBASE-ZR SFP+ Module for SMF S-Class SFP-10G-ZR-S
Clsco multirate 10GBASE-ZR, 10GBASE-ZW and OTU2e SFP+ Module for SMF SFP-10G-ZR
Cisco 10GBASE-BX10-D Bidirectlonal for 10km SFP-10G-BXD-
Clsco 10GBASE-BX10-U Bidirectlonal for 10km SFP-10G-BXU-I
Cisco 10GBASE-BX40-D Bldirectlonal for 40km 1 SFP-10G-BX400D-|
Cisco 10GBASE-BX40-U Bidirectlonal for 40km SFP-10G-BX40U-|
10GBASE-CU SFP+ Cable 1 Mater, passive SFP-H10GB-CU1M
10GBASE-CU SFP+ Cable 1.5 Meter, passive SFP-H10GB-CU1-5M
10GBASE-CU SFP+ Cable 2 Meter, Passive SFP-H10GB-CU2M
10GBASE-CU SFP+ Cable 2.5 Meter, Passive SFP-H10GB-CU2-5M
10GBASE-CU SFP+ Cable 3 Meter, passive SFP-H10GB-CU3M
10GBASE-CU SFP+ Cable 4 Metoer, passive SFP-H10GB-CU4M
10GBASE-CU SFP+ Cable & Meter, passive SFP-H10GB-CUSM
10GBASE-CU SFP+ Cable 7 Meter, active SFP-H10GB-ACU7M
10GBASE-CU SFP+ Cable 10 Meter, active SFP-H10GB-ACU10M
10GBASE-AOC SFP+ Cable 1 Meter ! BFP-10G-AOC1M
10GBASE-AOC SFP+ Cable 2 Meter SFP-10G-AOC2M
10GBASE-AQC SFP+ Cable 3 Meter i SFP-10G-AOC3M
10GBASE-AQC SFP+ Cable 5 Metar | 8FR 10G-AQCEM
10GBASE-AQC SFP+ Cable 7 Meter  SFP-10G-AOC7M
10GBASE-AOC SFP+ Cable 10 Meter SFP-10G-AOC10M

Regulatory and standards compliance

Standards: 257

* GR-20-CORE: Generic Requirements for Optical Fiber and Optical Fiber Cable

L ]
@
2
w
N
: @
(@}
\ ©
A

gneric Requirements for Single-Mode Optical Connectors and Jumper Assemblies




* |TU-T G.709: Interfaces for the Optical Transport Network

e ITU-T G.975: GFEC

¢ |TU-T G.975.1; EFEC 252

» SFP+MSA SFF-8431 (Optical Modules, Active Optical Cables, and Passive Twinax cables)
» SFP+ MSA SFF-8461 (Active Twinax cables)

Safety:
2.5.8
o Laser Class 1 21CFR-1040 LN#50 7/2001

¢ Laser Class 1 IEC60825-1
» Cable jacket of SFP+ copper modules is UL #E116441 Compliant
¢ All length SFP+ copper cables are ELV and RoHS Compliant

Cisco Capital

Flexible payment solutions to help you achieve your objectives.

Cisco Capital makes it easier to get the right technology to achieve your objectives, enable business transformation
and help you stay competitive. We can help you reduce the total cost of ownership, conserve capital, and
accelerate growth. In more than 100 countries, our flexible payment solutions can help you acquire hardware,
software, services and complementary third-party equipment in easy, predictable payments. Learn more.

Next steps
Learn more about Cisco 10GBASE SFP+ fiber modules or 10GBase SFP+ copper modules (twinax cable) by
contacting your sales representative or visiting hitps:/iwww.cisco.com/en/US/products/psB574/indax.htm!.

For S-Class SFP+ 10 Gigabit Modules, refer to the link below: hittps:/iwww.cisco.com/clen/us/producis/interfaces-

moduies!tranacemer-modu!es:da;agheet—listing.html.
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Product overview 26.2
2.6.1

The Cisco” 100GBASE Quad Small Form-Factor Pluggable (QSFP) portfolio offers customers a wide variety
of high-density and low-power 100 Gigabit Ethernet connectivity options for data center, high-
performance computing networks, enterprise core and distribution layers, and service provider
applications. The QSFP-100G modules are our new generation of 100G transceiver modules solution
based on a QSFP form factor. (See Figure 1.)

’ | QSFP-100G-LR4-S QSFP-100Q-SR4-S QSFP-100G-CWDM4-S QSFP-100G-PSM4-S

Figure 1.
QSFP-100G Optical modules
Features and benefits of Cisco QSFP modules
266 Hot-swappable input/output device that plugs into a 100G Gigabit Ethernet Cisco QSFP port
« Interoperable with other IEEE-compliant 100GBASE interfaces where applicable
« Certified and tested on Cisco QSFP-100G ports for superior performance, quality, and reliability
» High-speed electrical interface compliant to IEEE 802.3bm

Table 1 describes the Cisco QSFP-100G portfolio.

Table 1. Cisco QSFP-100G Portfolio

Product Description r Connector Type

| QSFP-100G-SR4-S T00GBASE SR4 QSFP Transceiver, MPO, 100m over OM4 MMF MPO-12 (12 fibers)
QSFP-40/100-SRBD 100G and 40GBASE SR-BIiDi QSFP Transceiver, LC, 100m OM4 MMF LG
QSFP-100G-LR4-S 100GBASE LR4 QSFP Transceiver, LC, 10km over SMF LC 2.64
QSFP-100G-ER4L-S 100GBASE QSFP Transcelver, 25-40KM reach over SMF, Duplex LC LC
QSFP-100G-FR-S T100GBASE FR QSFP Transceiver, 2km over SMF LC
QSFP-100G-CWDM4-S 100GBASE CWDM4 QSFP Transceiver, LC, 2km over SMF LC
QSFP-100G-PSM4-S 100GBASE PSM4 QSFP Transceiver, MPO, 500m over SMF MPO-12 (12 fibers)
QSFP-100G-SM-SR 100GBASE CWDM4 Lite QSFP Transceiver, 2km over SMF, 10-60C  LC

QSFP-100G-CU 100GBASE-CR4 Passive Coppek sabls

(1M, 2M, 3M, 5M)
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Product Description l Connector Type
QSFP-4SFP25G-CU 100GBASE QSFP to 4xSFP25G Passive Copper Splitter Cables

(1M, 2M, 3M, 5M)

QSFP-100G-A0C 100GBASE QSFP Active Optical Cables

(1M, 2M, 3M, 5M, 7M, 10M,
15M, 20M, 25M, 30M)

Cisco QSFP-100G-SR4-S

The Cisco 100GBASE-SR4-S QSFP Module supports link lengths of up to 70m (100m) over OM3 (OM4)
Multimode Fiber with MPO connectors. It primarily enables high-bandwidth 100G optical links over 12-fiber
parallel fiber terminated with MPO multifiber connectors. QSFP-100G-SR4-S supports 100GBase Ethernet
rate.

' Cisco QSFP-40/100G-SRBD

The Cisco QSFP 40/100 Gb dual-rate bi-directional (BiDi) transceiver is a pluggable optical transceiver
with a duplex LC connector interface for short-reach data communication and interconnect applications
using Multi-Mode Fiber (MMF). It offers customers 3 compeliing solution that enables reuse of their existing
10 Gb duplex MMF infrastructure for migration to either 40 or 100 Gigabit Ethernet connectivity.

In 40-Gbps mode, the Cisco QSFP 40/100-Gbps BiDi transceiver supports link lengths of 100 and 150
meters on laser-optimized OM3 and OM4 multimode fibers, respectively. In 100-Gbps mode, it supports
70 and 100 meters on OM3 and OM4, respectively.

Each Cisco QSFP 40/100-Gbps BiDi transceiver consists of two transmit and receive channels in the 832-
918 nanometer wavelength range, enabling an aggregated 40 or 100-Gbps link over a two-strand
muttimode fiber connection.

Table 2.  Link loss budget for QSFP-40/100-SRBD

|[ MMF Type J Reach (meters) : Total Loss Budget (dB)
| |

40G OM3 100 1.9 1e-15™
; oM4 150 15" 1e-12
100G OoM3 70 1.9 1e-12
OoM4 100 1.9 le-12

" Includes 1.5dB connector loss
" Includes 1.0dB connector loss

™ In 40G mode, QSFP-40/100-SRBD has 0.7 decibel incremental margin (in addition to 1.9 decibel total loss budget shown in the
table), which can be allocated to connector losses in the link for OM3 fiber for applications when a link BER of 1E-12 is sufficient.
Cisco recommends that this margin be allocated to connector losses. Care should be taken to not exceed 120 meters in fiber link
distance with the OM3 fiber

Cisco QSFP-100G-LR4-S

The Cisco QSFP100 LR4 Maodul
mode fiber with duplex LC
not employ the use of FE oﬁg

link lengths of up to 10km over a standard.ig
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Cisco QSFP-100G-ER4L-S

The Cisco QSFP100 ER4-Lite supports link lengths of up to 40km over a standard pair of G.652 single-
mode fiber with duplex LC connectors. The 100 Gigabit Ethernet signal is carried over four wavelengths.
Multiplexing and demultiplexing of the four wavelengths are managed within the device. Full 40km reach
requires the use of FEC on the host platform. Without FEC, the reach is 30km. The QSFP100 ER4-Lite
provides backward compatibility with Cisco’s CPAK ER4-Lite, whose reach is up to 25km, and with IEEE
100GBASE-ER4 standardized transceivers, such as Cisco’s CFP 100G ER4, up to 30km. It aiso
interoperates with Cisco’s QSFP100 and CPAK IEEE 100GBASE-LR4 modules up to 10km.

Table 3.  Interoperability matrix for QSFP-100G-ER4L-S

Interoperability | QSFP-100G- | CFP-100G-ER4 QSFP 100G~ CPAK-100G-ER4L = CPAK-100G-LR4

tri ERAL-S with | -
natrix host FECW | CFP2-100G-ER4 ; QSFP-100G-LR4-S
| (IEEE 100GBASE- ER4)|

QSFP-100G-ER4L-S 40km
with host FEC

CFP-100G-ER4 X 40km
CFP2-100G-ER4
(IEEE 100GBASE-

ER4)

QSFP-100G-ER4L~- X 30km 30km

S (no FEC)

CPAK-100G-ER4L" X 25km 25km’ 25km

CPAK-100G-LR4 X 10km 10km T0km 10km

QSFP-100G-LR4-S

" Maximum connector insertion loss 1.5dB

" QSFP-100G-ER4L-S interoperating with CPAK-100G-ERAL is considered an engineered link

Cisco QSFP-100G-FR-S

)
The Cisco QSFP-100G-FR-S Module supports link lengths of up to 2 km over a standard pair of G.652
Single-Mode Fiber (SMF) with duplex LC connectors. The 100 Gigabit Ethernet signal is carried over a
single wavelength using onboard PAM4 modulation and FEC. QSFP-100G-FR-S can also be used in
applications meant for IEEE 100GBASE-DR, such as interoperability with IEEE 400GBASE-DR4 via fiber
break-out cables.

Cisco QSFP-100G~-CWDM4-S

The Cisco QSFP-100G-CWDM4-S Module supports link lengths of up to 2 km over a standard pair of
G.652 Single-Mode Fiber (SMF) with duplex LC connectors. The 100 Gigabit Ethernet signal is carried over
four wavelengths. Multiplexing and demultiplexing of the four wavelengths are managed within the device.

Cisca QSFP-100G-PSM4-S

The Cisco QSFP-100G-PSM4-S Madule_supports I|nk Iengths of up to 500 meters over SMF W|th MPO \7; .
connectors. The 100 Gigabit Bth& Qﬂ'gzg . - rd ’
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Cisco QSFP-100G~SM-SR

The Cisco QSFP-100G-SM-SR QSFP module supports link lengths of up to 2 kilometers over a standarg
pair of G.652 Single-Mode Fiber (SMF) with duplex LC connectors. The 100 Gigabit Ethernet signal is
carried over four wavelengths. Multiplexing and demuitiplexing of the four wavelengths are managed within
the device. The operating temperature range is from +10 to +60° C with an optical link budget of 4.2
decibels. This 4.2-decibel link budget offers the ability to support the loss from patch panels in the link in a
data center environment. QSFP 100G SM-SR is interoperable with QSFP-100G-CWDM4-~S.

Cisco QSFP-4SFP25G-CUxM

Cisco QSFP-100G to four SFP-25G copper direct-attach breakout cables (Figure 2) are suitable for very
short links and offer a cost-effective way to connect within racks and across adjacent racks. These
breakout cables connect to a 100G QSFP port of a Cisco switch on one end and to four 25G SFP ports of a
Cisco switch/server on the other end. Cisco currently offers passive cables in lengths of x=1, 2, 3 and

5 meters.

-

XN
\-

Figure 2.
QSFP-43FP25G-CUxM cables

Cisco QSFP-100G-CUxM

Cisco QSFP to QSFP copper direct-attach 100GBASE-CR4 cables (Figure 3) are suitable for very short
links and offer a cost-effective way to establish a 100-Gigabit link between QSFP-100G ports of Cisco
switches within racks and across adjacent racks. Cisco currently offers passive copper cables in lengths of
x=1, 2, 3 and 5 meters.

Figure 3.
QSFP-100G-CU1TM cables

© 2020 Cisco and/or its affiliates. All rights reserved.
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Cisco QSFP-100G-AOCxM

Cisco QSFP-100G to QSFP-100G AOC cables (Figure 4) are suitable for short distances and offer a
flexible way to connect within racks and across racks. Active optical cables are much thinner and lighter
than copper cables, which makes cable management easier. AOCs enable efficient system airflow, which
Is critical in high-density racks. Cisco currently offers active optical cables in lengths of x=1, 2, 3, 5, 7, 10,
18, 20, 25, and 30 meters.

Figure 4.
QSFP-100G-AOC3M cables

Technical specifications

Platform support

Cisco QSFP modules are supported on Cisco switches and routers. For more details, refer to the Cisco 100
Connectors and cabling

Refer to Table 4 for connector type information and cabling specifications for each QSFP product.

Note: Except for QSFP-100G-PSM4-S, only connections with patch cords with PC or Ultra-Physical
Contact (UPC) connectors are supparted. QSFP-100G-PSM4-S requires patch cords with Angled Physical
Contact (APC) MPO connectors. All cables and cable assemblies used must be compliant with the
standards specified in the standards section of this data sheet.

Table 4.  QSFP Port cabling specifications

. , |
| Modal ! Cable | Power | Pull Tab

Cisco QSFP 'Nominal | Cable Type | Core Size
| Wavelength | \(Microns) |Bandwidth  Distance | Consumption  Color
|(hm) I | (MHz'km)"! H(w _

{ .
QSFP-100G-SR4-S 850 MMF 50.0 2000 (OM3)  70m 3.5 Beige

50.0 4700 (OM4)  100m
QSFP-40/100-SRBD 855, 908 MMF 50.0 2000 (OM3) 70m 35 Gray
50.0 4700 (OM4)  100m
QSFP-100G-LR4-S 1295, 1300, SMF G.652 - 10km 4.0 Blue
1304, 1309 2.6.3 2.6.5




Cisco QSFP Nominal 'Cable Type | Care Size | Modal . Cable | Power ! Pull Tab

Wavelength [(Microns) |Bandwidth | Distance ;.Consumption -| Color

(nm) ', [(MHzZ'km)! | : (w)
QSFP-100G-ER4L-S 1295, 1300, SMF G.652 - 40km (with 4.5 Red
1304, 1309 host FEC)
30km
(without
host FEC)
QSFP-100G-FR-S 1310 SMF G.652 - 2km 4.3 Green
QSFP-100G-CWDM4-S 1271, 1291, SMF G.652 - 2km 3.5 Green
1311, 1331
QSFP-100G-PSM4-S 1310 SMF G.652 = 500m 3.5 Orange
QSFP-100G-SM-SR 1271,1291, SMF G.652 = 2km 3.5 Green
1311, 1331
QSFP-100G~-CU1TM = Direct- - = m 1.5 Beige
attach
QSFP-100G-CU2M - copper - - 2m Brown
cable
QSFP-100G-CU3M - assembly - - 3m Orange
QSFP-100G-CU5M =2 o = 5m Gray
QSFP-4SFP25G-CUTM - - = m Beige
QSFP-4SFP25G-CU2M - = - 2m Brown
QSFP-4SFP25G-CU3M - = - 3m Orange
QSFP-4SFP25G-CUSM - - = 5m Gray
QSFP-100G-AOCTM - Active = - m 3.5 Beige
optical
QSFP-100G-AOC2M = cable = - 2m Brown
assembly
QSFP-100G-AOC3M - = - 3m Orange
QSFP~-100G-AOC5M = = - 5m Gray
QSFP-100G-AOC7M - - 7m Blue
QSFP-100G-AOC10M - = = 10m Red
QSFP-100G-AOC15M - = - 15m Black
QSFP-100G-AQC20M = - - 20m Green
QSFP-100G-AOC25M - = - 25m Green

QSFP-100G-AOC30M - = - 30m Green
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Table 5 shows the key optical characteristics for the Cisco QSFP modules.
Table 5.  Optical characteristics

| I
Product Descriptions { Transmit Power (dBm) |Receive Power (dBm)

| per lane™ | per lane'?? Transmit and

' Receive
| Wavelength (nm)

i Maximum | Minimum | Maximum | Minimum

QSFP-100G-SR4-S  100GBASE SR4 QSFP  +2.4 -8.4 +2.4 -10.3 840 to 860
Transceiver, MPQO,
100m over OM4 MMF

QSFP-40/100G-SRBD 100G and 40GBASE +4 (100G) -6 (100G) 4 (100G) -7.9(100G) 855, 908

SR-BIDi QSFP +5(40G) -4 (40G) 5(40G) -6 (40G)
Transceiver, LC, 100m
OM4 MMF

QSFP-100G-LR4-S TO0GBASE LR4 QSFP  +4.5 -4.3 4.5 -10.6 Four lanes: 1295,
Transceiver, LC, 10km 1300, 1304, 1309
over SMF

QSFP-100G-ER4L-S* 100GBASE QSFP +6.5" -2.5' -3.5" -20.5" Four lanes: 1295,
Transcelver, 25-40KM (with FEC) 1300, 1304, 1309
reach over SMF, -17"s
Duplex LC (without FEC)

QSFP-100G-FR-S 100GBASE FRQSFP 4 -2.4 4.5 -6.4 1310
Transceiver, 2km over
SMF

QSFP-100G- 100GBASE CWDM4 +2.5 -6.5 +2.5 -11.5 Four lanes: 1271,

CWDM4-S QSFP Transceiver, LC, 1291, 1311, 1331
2km over SMF

QSFP-100G-PSM4-S 100GBASE PSM4 +2.0 -9.4 +2 ~12.66 1295 to 1325
QSFP Transceiver,
MPO, 500m over SMF

QSFP-100G-SM-SR  100GBASE CWDM4 +2.5 -6.9 +2.5 -11.1 Four lanes: 1271,
Lite QSFP Transceiver, 1291, 1311, 1331

2km over SMF, 10-60C

"2 Transmitter and receiver power is average optical power, unless specified
" Optical power at RX is informative only. A received power within this range is required but does not ensure operation
™ Minimum channel insertion loss is 6.4dB for QSFP-100G-ERAL-S

% V01 of QSFP-100G-ERAL-S allows Tx Power range with +4.5 (Max) to -2.9 (Min) and Rx Power range with -4.9 (Max) to -19.9
(Min)

@© 2020 Cisco and/or its afflilates. Al rights reserved. : " Page 9 of 13




Dimensions

Maximum outer dimensions for the QSFP connector module are (HxWxD)13.5x18.4 x 72.4 mm,

Cisco QSFP connector modules typically weigh 100 grams or less.

Environmental conditions
Operating temperature range: 2.6.9
« Commercial temperature range: 0 to 70°C (32 to 158°F). Exceptions are
© QSFP-100G-SM-SR: +10 to 60°C (50 to 140°F)
> QSFP-40/100-SRBD:
> 100G: +10C to +60C
< 40G: +10C to +70C

+ Storage temperature range: -40 to 85°C (-40 to 185°F)

Warranty

+ Standard warranty: 90 days

Cisco environmental sustainability

Information about Cisco’s environmental sustainability policies and initiatives for our products, solutions,
operations, and extended operations or supply chain is provided in the “Environment Sustainability” section

of Cisco’s Corporate Social Responsibility (CSR) Report.

Reference links to information about key environmentai sustainability topics (mentioned in the “Environment
Sustainability” section of the CSR Report) are provided in the following table:

Sustainability topic Reference

Information on product material content laws and regulations Materials

Information on electronic wasta laws and regulations, including products, batteries, and packaging WEEE compllance
Cisco makes the packaging data available for informational purposes only. It may not reflect the most

current legal developments, and Cisco does not represent, warrant, or guarantee that it is complete,
accurate, or up to date. This information is subject to change without notice.

© 2020 Clsco and/or its affillates. All rights reserved. Page 10 of 13
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Ordering information

Table 6 provides the ordering information for Cisco QSFP 100G modules and related cables.

Table 6.  Ordering information

Description

Product Number

QSFP Optics Modules

Cisco 100GBASE-SR4 QSFP Transceiver, MPO-1 2, 100m over OM4 MMF
Cisco 100G and 40GBASE SR-BiDi QSFP Transceiver, LC, 100m OM4 MMF
Cisco 1T00GBASE-LR4 QSFP Transceiver, LC, 10km over SMF

Cisco 100GBASE QSFP Transceiver, 40KM reach over SMF, Duplex LC
TO0GBASE FR QSFP Transceiver, 2km over SMF

Cisco 100GBASE CWDM4 QSFP Transceiver, LC, 2km over SMF

Cisco 100GBASE PSM4 QSFP Transceiver, MPO-12, 500m over SMF

Cisco 100GBASE CWDM4 Lite QSFP Transceiver, 2km over SMF, 10-60C
QSFP Direct-Attach Copper Modules

Cisco 100GBASE-CR4 QSFP Passive Copper Cable, 1-meter

Cisco 100GBASE-CR4 QSFP Passive Copper Cable, 2-meter

Cisco T00GBASE-CR4 QSFP Passive Copper Cable, 3-meter

Cisco 100GBASE-CR4 QSFP Passive Copper Cable, 5-meter

Cisco 100GBase QSFP to 4xSFP25G Passive Copper Splitter Cable, 1-meter
Cisco T00GBase QSFP to 4xSFP25G Passive Copper Splitter Cable, 2-meter
Cisco 100GBase QSFP to 4xSFP25G Passive Copper Splitter Cable, 3-meter
Cisco 100GBase QSFP to 4xSFP25G Passive Copper Splitter Cable, 5-meter
Cisco 100GBase QSFP Active Optical Cable, 1-meter

Cisco 100GBase QSFP Active Optical Cable, 2-meter

Cisco 100GBase QSFP Active Optical Cable, 3-meter

Cisco 100GBase QSFP Active Optical Cable, 5-meter

Cisco 100GBase QSFP Active Optical Cable, 7-meter

QSFP-100G-SR4-S
QSFP-40/100-SRBD
QSFP-100G-LR4-S
QSFP-100G-ER4L-S
QSFP-100G-FR-S
QSFP-100G-CWDM4-S
QSFP-100G-PSM4-S

QSFP-100G-SM-SR

QSFP-100G-CUTM
QSFP-100G-CU2M
QSFP-100G-CU3M
QSFP-100G-CUSM
QSFP-48FP25G-CUTM
QSFP-4SFP25G-CU2M
QSFP-4SFP25G-CU3M
QSFP-4SFP25G-CU5SM
QSFP-100G-AOC1TM
QSFP-100G-AQC2M
QSFP-100G-AOC3M
QSFP-100G-AOCSM

QSFP-100G-AQC7M




%

Description l Product Number

Cisco 100GBase QSFP Active Optical Cable, 15-meter QSFP-100G-AOC15M
Cisco 100GBase QSFP Active Optical Cable, 20-meter QSFP-100G-AOC20M
Cisco 100GBase QSFP Active Optical Cable, 25-meter QSFP-100G-AOC25M
Cisco 100GBase QSFP Active Optical Cable, 30-meter QSFP-100G-AOC30M

Regulatory and Standards compliance

Standards:
« SFF-8665: QSFP+ 28 Gb/s 4X Pluggable Transceiver Solution (QSFP28) - Rev 1.8 May 10, 2013
« SFF-8636: Common Management Interface - DRAFT Rev 1.9 May 12, 2014
» 802.3™-2012 IEEE Standard for Ethernet
+ |EEE 802.3ba Amendment of IEEE Std 802.3-2012
» |EEE 802.3bm Amendment of IEEE Std 802.3-2012 (D3.1, 1% August 2014)
» GR-20-CORE: Generic Requirements for Optical Flber and Optical Fiber Cable

2.6.7

» GR-~326-CORE: Generic Requirements for Single-Mode Optical Connectors and Jumper Assemblies

e GR-468-CORE: Generic Requirements for Optoelectronic Devices Used in Telecommunications
Equipment

e GR-1435-CORE: Generic Requirements for Multifiber Optical Connectors
+ ROHS 6

Safety:
+ Cable jacket of QSFP copper modules is UL E] 16441 Compliant

) » QSFP copper cables are ELV compliant

Table 7.  Laser Class for the QSFP-100G Optical modules

Praduct i. Laser Class
Cisco QSFP-100G-SR4-S 1

Cisco QSFP-40/100-SRBD ™

Cisco QSFP-100G-LR4-S 1 268
Cisco QSFP-100G-ERAL-S 1

Cisco QSFP-100G-FR-S

© 2020 Cisco and/or Its affillates. All rights resawe




| Laser Class

Cisco QSFP-100G-CWDM4-S 1

Cisco QSFP-100G-PSM4-S 1

Cisco QSFP-100G-SM-SR 1
Cisco Capital

Flexible payment solutions to help you achieve your objectives

Cisco Capital makes it easier to get the right technology to achieve your objectives, enable business

transformation and help you stay competitive. We can help you reduce the total cost of ownership,

conserve capital, and accelerate growth. In more than 100 countries, our flexible payment solutions can
! help you acquire hardware, software, services and complementary third~-party equipment in easy,

predictable payments. Learn more.

Additional information

For more information about Cisco 100GBASE QSFP optics and copper modules, contact your sales
representative or visit
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