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Optical Fibre Transmission Wavelengths
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MMF: Attenuation and Modal Bandwidth

Optical fibre geometry (standardized)

Core diameter (µµµµm) 
50/125 62.5/125
50 ± 3 62.5 ± 3

Cladding diameter (µµµµm) 125 ± 3 125 ± 3
NA 0.20 ± 0.015 0.275 ± 0.015
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Optical Fibre Categories

SMFMMF

ISO/IEC 11801 Ed. 2 (2002) AND EN 50173-1 (2002)

OM1 OM2 OM3 OS1
850nm

1300nm
Attenuation

coefficient (dBkm-1 max)
3,5
1,5

1,0
1,0

850nm
1300nm

Modal bandwidth 
OFL1 (MHz.km min)

200
500

500
500

1500
500

850nm
1300nm

Modal bandwidth 
LL2 (MHz.km min)

-
-

-
-

2000
-

50/125 or 62.5/125

850nm
1300nm

Propagation delay 
(ns.m-1 max) 5

1310nm
1550nm

1310nm
1550nm 5

Wavelength Wavelength
50/125

OS1
1,0
1,0

5

OS1
1,0
1,0

5

OS2*
0,4
0,4 

5

CABLED 
OPTICAL FIBRE

NOTE 1: OFL = OverFilled Launch (LED-like)
NOTE 2: LL (or RL) = LASER Launch ( or Restricted Launch)

* standard in development
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Optical Fibre Applications

SMFMMF

ISO/IEC TR 11802-4: 4 & 16 Mb/s Token Ring

ISO/IEC 8802-3: FOIRL
ISO/IEC 8802-3: 10BASE-FL/FB

10

IEEE 802.3ab: 1000BASE: Ethernet

10
4/16

1000

Mbs-1 NETWORK NAME

ISO/IEC 9314-3: FDDI PMD

ISO/IEC 8802-3: 100BASE-FX

ATM

100

100

52

IEEE 802.3ae: 10GBASE-xyz: Ethernet10000

ISO/IEC 9314-9: FDDI LCF-PMD100

ISO/IEC 8802-12: Demand priority100

ATM
ISO/IEC 14165: FibreChannel

155
133

ISO/IEC 9314-4: FDDI SMF-PMD100

850 nm 1300 nm 1310 nm 1550 nm

ISO/IEC 14165: FibreChannel266
ISO/IEC 14165: FibreChannel531
ATM622

1000BASE -SX 1000BASE -LX 1000BASE -LX
ISO/IEC 14165: FibreChannel1062

-SR/SW -LX4* -LX4* /LR/LW -ER/EW

WAVELENGTHS AND MODAL GROUPS

* 10GBASE-LX4 uses Coarse WDM (CWDM)
• λλλλ1 = 1270±±±±10 (Lane 1)
• λλλλ2 = 1300±±±±6 (Lane 2)
• λλλλ3 = 1325±±±±6 (Lane 3)
• λλλλ4 = 1349±±±±10 (Lane 4)
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MMF Applications

MMF

ISO/IEC 8802-3: 10BASE-FL/FB

IEEE 802.3ab: 1000BASE: Ethernet

10

1000

Mbs-1 NETWORK NAME

ISO/IEC 8802-3: 100BASE-FX100

850 nm 1300 nm

1000BASE -SX 1000BASE -LX

WAVELENGTHS

MMF

ISO/IEC 8802-3: 10BASE-FL/FB

IEEE 802.3ab: 1000BASE-SX: Ethernet

10

1000

Mbs-1 NETWORK NAME

ISO/IEC 8802-3: 100BASE-FX100

IEEE 802.3ae: 10GBASE-SR/SW: Ethernet10000

2000 m (12.5 dB)

MAXIMUM CHANNEL LENGTH
(CHANNEL INSERTION LOSS AT MAX. LENGTH) 

OM1 OM2 OM3

2000 m (11.0 dB)
2000 m (6.8 dB) 2000 m (6.8 dB)
2000 m (6.3 dB) 2000 m (6.3 dB)

275 m (2.6 dB) 550 m (3.56 dB) 900 m* (4.44 dB*)
IEEE 802.3ab: 1000BASE-LX: Ethernet 550 m (2.35 dB)

33 m (1.62 dB) 82 m (1.80 dB) 300 m (2.59 dB)
IEEE 802.3ae: 10GBASE-LX4: Ethernet 300 m (1.96 dB)

IEEE 802.3ae: 10GBASE-xyz: Ethernet10000 -SR/SW -LX4

* Inferred values

300 m (1.96 dB)
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Connecting Hardware

SMFMMF

ISO/IEC 11801 Ed. 2 (2002) AND EN 50173-1 (2002)

Connection

AllAttenuation (dB max) 

Return loss (dB min)
Splice

95%<0,5
100%<0,75 100%<0,3

Wavelength
All 20 NA

CONNECTING 
HARDWARE

All

Wavelength
All

Connection Splice

95%<0,5
100%<0,75 100%<0,3

35 NA

OM1, OM2, OM3 OS1, OS2

MMF

Mated connection Splice Mated connection Splice
1300 nm850 nm 1300 nm

215 m 85 m 500 m

SMF

Mated connection Mated connection
1300 nm1310 nm 1550 nm

1875 m 750 m 1875 m 750 m

CONNECTING HARDWARE EQUIVALENT LENGTH

200 m

Splice Splice

0,75 dB 0,3 dB 0,75 dB 0,3 dB

0,75 dB 0,3 dB 0,75 dB 0,3 dB
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10BASE-FL/FB
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10BASE-FL/FB
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1000BASE-SX - The Big Misconception
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1000BASE-SX and 62.5/125
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1000BASE-SX and 62.5/125
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1000BASE-SX and 50/125
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Statistical Modelling
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The Impact of Multiple Connections - I

Frequency Chart
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The Impact of Multiple Connections - II

Frequency Chart
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Average Attenuation and Spread
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1000BASE-SX and OM2
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10GBASE-SR/SW: OM1, OM2 and OM3
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Data Centre Cabling Standards

External networks

TO TO TO TO TO

CP

FD FD

BD

CD

EO EO

ZD ZD

MD

ENI

Horizontal cabling

Building backbone cabling

Campus backbone cabling

Main distribution cabling

Zone distribution cabling

EO EO EO

LDP

Network access cabling

TO Telecommunications Outlet
Consolidation Point

Floor Distributor
Building Distributor
Campus Distributor

CP
FD
BD
CD

External Network Interface
Main Distributor
Zone Distributor

Local Distribution Point
Equipment Outlet

ENI
MD
ZD

LDP
EO

PREMISES CABLING DATA CENTRE CABLING

ISO/IEC 11801
BS EN 50173-1

prEN 50173-5
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EN 50173-5: 2005?

prEN 50173-2 Information technology - Generic cabling systems -
Office premises

EN 50173-1 Information technology - Generic cabling systems -
General requirements and office areas

prEN 50173-1 Information technology - Generic cabling systems -
General requirements

prEN 50173-5 Information technology - Generic cabling systems -
Data centres

Annex C (informative)
Channel insertion loss models for high bit rate, multimode, optical fibre
applications


