-
pc 3
[ 3
-

10 Gigabit optical modules require
= SOLAR mo. gptical attenuation

Article Overview

10 Gigabit optical modules require careful management of optical attenuation to ensure signal integrity, with
typical link power budgets ranging from 5 to 11 dB for standard single-mode fiber links.

Key Considerations

Link Power Budget: The optical attenuation requirement is determined by the link power budget, which is the
difference between the transmitter's minimum output power and the receiver's minimum sensitivity. For
10GBASE-LR modules operating at 1310 nm over single-mode fiber, the link power budget typicaly allows
for up to 10 km of fiber with a maximum channel insertion loss of around 11 dB. For 10GBASE-SR modules
on multimode fiber, the budget is shorter, often limited to a few hundred meters depending on fiber type
(OM3/0OM4) and modal bandwidth . Fiber Type and Wavelength:

0 Singlemode fiber (SMF): 1310 nm (10GBASE-LR) and 1550 nm (10GBASE-ER) are common.
Attenuation coefficients are approximately 0.42 dB/km at 1310 nm and 0.28 dB/km at 1550 nm for G.652
fiber .

o Multimode fiber (MMF): 850 nm (10GBASE-SR) is used, with higher modal dispersion and shorter reach.
Proper mode-conditioning patch cords may be required for certain 10G-LX4 deployments . Attenuation
Management:

o Short links: Optical attenuators may be required to prevent receiver overload and permanent damage when
the received power exceeds the module's maximum input specification .

o Long links: The total fiber loss, including splices and connectors, must not exceed the module's link power
budget. For engineered links over 30 km, field testing is recommended to verify compliance with the 11 dB
maximum channel insertion loss . Practical Deployment:

0 10GBASE-LR modules typically use SFP+ transceivers with LC duplex connectors and support Digital
Diagnostic Monitoring (DDM/DOM) for real-time monitoring of transmit and receive power .

0 10GBASE-SR modules over OM3/OM4 fiber can reach up to 300-400 meters, while 10GBASE-LR over
SMF can reach up to 10 km. Extended reach modules (10GBASE-ER) can support 40-80 km with higher
output power and cooled lasers . Calculation Example: For a 10 km 10GBASE-LR link over SMF with 0.42
dB/km attenuation:

o Fiber loss=0.42 dB/km x 10 km = 4.2 dB

0 Add connector and splice losses (e.g., 0.5 dB per connector x 2) =1 dB

o Total link loss = 5.2 dB, which iswithin the typical 5-11 dB link power budget.

Summary

To ensure reliable 10G optical transmission:
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o Verify the link power budget against fiber attenuation, connector, and splice losses.

0 Use attenuators for short links to protect receivers.

0 Select the appropriate fiber type and wavel ength based on distance and modul e specifications.

o For long or engineered links, field testing is recommended to confirm compliance with IEEE 802.3ae
standards . By carefully managing these factors, 10G optical modules can achieve optimal performance across
both short and |ong-distance deployments.

Conclusion In conclusion, the choice between 10G DAC cables and optical modules depends on your specific
network

Under the 10GBASE-LR specification, the optical interface is designed for operation over 9/125 &#181;m
single-mode fiber,

10 Ghit/s SFP+ optical modules apply to 10 GE optical ports. The wavelength can be 850 nm, 1310 nm, or
1550 nm, and the

10G SFP+ Product Descriptions AscentOptics' 10G SFP+ modules offer customers a wide variety of 10
Gigabit Ethernet connectivity

Cisco"s 10G Routed PON ONT family of solutions provides XGS-PON-compliant functionality, where
symmetrical 10

Product overview The Cisco &#174; 10GBASE X2 modules (Figure 1) offer customers a wide variety of 10
Gigabit Ethernet

10GDbE cables There are two basic cable types available for 10GbE applications: copper and fiber-optic cables.
As interface speeds

When connecting 25G-MR-XSR/LR optics to legacy fixed rate 10G optics, attenuation may be required to
ensure the optical input

Long-range 10G optical modul es enabl e high-speed data over distances up to 80km. Learn about types, specs,

The Cisco&#174; 10GBASE SFP+ modules (Figure 1) give you a wide variety of 10 Gigabit Ethernet
connectivity options for data center,

Fiber attenuation is defined as the reduction of optical power as it travels through a fiber, characterized by the
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power attenuation

10GBASE-LR is a 10-gigabit Ethernet optical standard that operates at 1310 nm over single-mode fiber
(SMF), supporting link

10 Gigahit Ethernet (10GE, 10GbE, or 10 GigE) is agroup of computer networking technologies for

Attenuation in optical transceivers weakens signals. Manage loss by checking cables, cleaning connectors, and
using

Multi-mode optical fiber is atype of optical fiber mostly used for communication over short distances, such as
within abuilding or on a

Choose a module that meets your requirements without exceeding your budget. WHGEARLINK Brand
Optical Modules

Web: https.//www.kremgroup.co.za
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