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Optical Communications Reference Chart 
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* DWDM may also include single wavelength applications 
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197100 1521.020 195000 1537.400 192900 1554.137 190800 1571.242 188700 1588.726 
197000 1521.792 194900 1538.189 192800 1554.943 190700 1572.066 188600 1589.568 
196900 1522.565 194800 1538.978 192700 1555.750 190600 1572.891 188500 1590.411 
196800 1523.338 194700 1539.769 192600 1556.558 190500 1573.717 188400 1591.255 
196700 1524.113 194600 1540.560 192500 1557.366 190400 1574.543 188300 1592.100 
196600 1524.888 194500 1541.352 192400 1558.176 190300 1575.370 188200 1592.945 
196500 1525.664 194400 1542.145 192300 1558.986 190200 1576.199 188100 1593.792 
196400 1526.441 194300 1542.939 192200 1559.797 190100 1577.028 188000 1594.639 
196300 1527.219 194200 1543.733 192100 1560.601 190000 1577.858 187900 1595.487 
196200 1527.997 194100 1544.529 192000 1561.422 189900 1578.689 187800 1596.337 
196100 1528.776 194000 1545.325 191900 1562.236 189800 1579.521 187700 1597.187 
196000 1529.556 193900 1546.122 191800 1563.050 189700 1580.353 187600 1598.038 
195900 1530.337 193800 1546.920 191700 1563.865 189600 1581.187 187500 1598.889 
195800 1531.118 193700 1547.718 191600 1564.682 189500 1582.021 187400 1599.742 
195700 1531.901 193600 1548.518 191500 1565.499 189400 1582.856 187300 1600.596 
195600 1532.684 193500 1549.318 191400 1566.317 189300 1583.693 187200 1601.451 
195500 1533.468 193400 1550.119 191300 1567.135 189200 1584.530 187100 1602.306 
195400 1534.253 193300 1550.921 191200 1567.955 189100 1585.368 187000 1603.163 
195300 1535.038 193200 1551.724 191100 1568.776 189000 1586.206 186900 1604.020 
195200 1535.825 193100 1552.527 191000 1569.597 188900 1587.045 186800 1604.878 
195100 1536.612 193000 1553.332 190900 1570.419 188800 1587.885 186700 1605.737 
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Symbols and Parameters  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 Limitations in WDM Systems 
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ment cycles and cost containment. 
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ITU (International Telecommunication Union)                                                       
www.itu.int 

IEC (International Engineering Consortium)                                                                                             
www.iec.org 

International 

ETSI (European Telecommunication Standards Institute)                               
www.etsi.org 

CENELEC (European Committee for Electrotechnical Standardization)                                              
www.cenelec.org 

Europe 
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Japan 

      EIA (Electronic Industries Alliance) www.eia.org / TIA ( Telecommunications Industry Association) www.tiaonline.org North America 

DPMD = 0.1

DPMD = 0.5

DPMD = 2

Distance, L (km)

B
it 

R
at

e,
B

(G
b/

s)

10

10

100

100

1000

1000

10000

Polarization Mode Dispersion 

The time-averaged differential time delay between the two or-
thogonal SOPs in a link obeys the relation: 

( ) LPMDD=τ∆

Chromatic Dispersion 
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Chromatic dispersion characteristics of different types of single-
mode fiber. 

Limitations on the simultaneously achievable bit rates and dis-
tances imposed by PMD. Assuming that the pulse spreading due to chromatic dispersion 

should be less than a fraction ε of the bit period, the transmission 
limitations imposed by chromatic dispersion can be obtained by: 
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Material and Waveguide Dispersion 
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Material, Waveguide and Total Dispersion in standard  single-mode 
optical fiber 
 
The Total Dispersion is obtained from: 

Stimulated Raman Scattering 

 
The fraction of the power coupled out of channel 0 to all the other 
channels is: 
 
 
 
 
The power penalty for this channel is then: 
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Four-Wave Mixing 
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In a real system where both loss and dispersion are present, the 
power penalty due to four-wave mixing can be obtained by: 
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Crosstalk 
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Signal-spontaneous noise limited intrachannel and interchannel 
crosstalk penalties as a function of crosstalk level –10log ε  in a 
network. The parameter N denotes the number of crosstalk ele-
ments, all assumed to produce crosstalk at equal powers 

Stimulated Brillouin Scattering 
The threshold power for a signal with a line width ∆fsource of the 
source is: 
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Parameter Symbol Typical Value/Units 

Bit Error Rate BER 10-9 - 10-15 

Bit Rate B Mb/s or Gb/s 

Brillouin Gain Bandwidth ∆fB 20 MHz at 1.55 µm 

Brillouin Gain Coefficient gB 4 x 10-11 m/W 

Cross-talk  dB 

Dispersion Parameter D ps/nm-km 

Dispersion Shifted Fiber DSF D = 0 (1.55 µm) 

Effective Area Ae 50 µm2 

Effective Length Le km 

Four Mixing Efficiency η  
Insertion Loss IL dB 

Link Length L km 

Material Dispersion DM ps/nm-km 

Nonzero Dispersion Fiber NDF -6 ≤ D ≤ 6 ps/nm-km (1.55 µm) 

Optical Bandwidth Bo GHz 

Optical Return Loss ORL dB 

Polarization  P Coulombs/m2 

Polarization Depedent Loss PDL dB 

Polarization Mode Dispersion DPMD  
Raman Gain Coefficient gR 6 x 10-14 m/W 

Speed of Ligth in Vacuum c 3 x 108 m/s 

Standard Single Mode Fiber SMF D = 17 ps/nm-km (1.55 µm) 
State of Polarization SOP  
Waveguide Dispersion DW ps/nm-km 

λ1 λ2 λ3 λ4λ1 λ2 λ3 λ4 Fiber

km/ps

SM


