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Laser Optimized Multimode Fiber Types

b EMB at 850 nm EMB at 953 nm
Fiber Type (MHz-km) (MHz-km)

OM3 2000 NA
OM4 4700 NA
WBMMF (OM4-W or OM5?) 4700 2470

2 OM3 and OM4 designed for high bandwidth at 850 nm
2 WBMMF designed high bandwidth over wide range of wavelengths




TIA Round Robin Report - Used for Specifying WBMMF CD
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Range of EMB peak wavelengths for 5 OM4 fibers
- EMB wavelength dependence

OMA4 Fibers
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Wideband fibers with EMBc = 4700MH.km @ 850nm
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Modeling of OM4 EMB wavelength dependence PrNDUIT

e Simulation parameters
— Fibers with both perfect alpha profiles and perturbed refractive index profiles
— Magnitude of index perturbation normally distributed w/ standard deviation ~10-*

— Population of 40000 MMFs per wavelength generated over the range 830 nm to 980 nm
* Wavelengths varied in 1 nm steps
* Total fibers-wavelength combination = 6 million
* Blue dots represent the universe of MMFs including OM3 and OM4
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Modeling of OM4 & WBMMF EMB wavelength dependence

EMB 850nm & 953nm
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WBMMF Required for Future higher speed Ethernet using SWDM
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Conclusions

? Inclusion of WBMMF as a media type option for P802.3cd depends
on which 100G solution is adopted

Required for SWDM
Not Required for parallel optics (SR2)

2 For SWDM, OM3 & OM4 EMB is not specified for A's 2 860 nm
Only WBMMF can be specified for 100G SWDM-2
PMDs will require different MMF types for different data rates

? For parallel optics i.e., 100GBASE-SR2
WBMMF provides no benefit
(modal and chromatic dispersions are the same as OM4)
2 Concerns

Including or excluding MMF media types for 50/200G vs 100G will
confuse customers

The use of OM4 for SWDM can result in channel failures
2 Premature to specify SWDM or include Wideband MMF in 802.3cd
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Primary cause of BER performance disparity PANDUIT

— Spectral coupling of VCSEL-MMF modes
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Conventional system models assume
homogenous fiber coupled spatial-
spectral distribution versus fiber radius

o Modal and chromatic dispersion
effects remain independent
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Actual VCSEL spatial-spectral coupling into MMF
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Modal-Chromatic Dispersion Interaction PanDuIT
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System Performance versus Fiber Bandwidth

@ Two fibers from same cable with the same EMB (similar DMD)
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Channel Performance Difference — Same EMB

@ Two fibers in same cable with the same EMB
& L=548m
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System Performance vs. Fiber Bandwidth PANDUIT

@ System Performance (BER) versus Fiber Bandwidth Correlation

o Bit Error Rate Testing & Fiber Samples: OM3 included OM4
@ 10GBASE-SR compliant test mainframe @ N=100
» Identical TX & RX @ Three fiber manufacturers
»  Same fiber length, 300 m @ Various cable constructions & bare fiber
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Three Transmitter spectral radial dependencies
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300m Transceiver Performance — B10 (R-Shifted)
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PRODUCTS:

Fibre Optic

Copper Cabling

UPS Systems

Cabinets & Racks

Cable Testing &
Measurement

Tools & Testers

(isco Compatible

Security

n/145/Cisco-
Compatible.html

Fusion Splicers &
Accessories

Industrial
Connectivity

Power &
Environmental

Telecom & Voice
Products

MTP / MPO

Active Equipment

Containment
Systems

Wireless

Labelling

Rentals

Cisco Compatible

Netwaorks Centre provide Cisco compatible solutions for both cabling
infrastructure and data centre efficiency when deploying high-density Cisco
architectures. We work with vendors who are compatible with Cisco
hardware systems and Cisco Energywise solutions.

Intelligent Infrastructure
Cisco Compatible
Enterprise Networks

End-to-End System
Warranty

Wireless & Security

SFP+ /| QSFP+
Direct-attach assemblies

Direct attach assemblies from Panduit and Siemon
provide a cost-effective solution for
interconnecting high speed switches and servers.

Solutions for Cisco BiDi

Cisco have developed 2 40G Ethernet optical
module called BiDi (40GBASE-SR-BIDi), short for
bidirectional. To use Cisco’s 40G BiDi optical
modules in place of existing 40G Ethernet modules,
the same reach requirements as the existing
modules must be achieved.

Standard OM4 multimode fibre cannot meet Cisco’s
150m reach requirement. The Panduit® Signature
Core™ Fibre Optic Cabling System allows Cisco’s
40G BiDi module to be used out to 150m.

Cisco Network Switch Thermal Ducts

Our Cisco Netwaork Switch Thermal Ducts are provided by industry experts Panduit and Siemon and they
are designed in a range of configurations. The use of thermal ducts provide greater efficiency and help
keep your Cisco hardware at the correct operating temperature.

Power Distribution Units

Our selection of Cisco Compatible PDU’s are supplied by data experts Raritan. Each PDU have been certified
by Cisco Energy-wise allowing the PDU to monitor and share a server/cabinets power consumption. Via
sensors, each Raritan PDU provides environmental monitoring capabilities offering the complete Cisco
solution for data environments.
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