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Optical communication systems

• Section 1:
1- Introduction to optical communication
2- Optical sources
3- Optical modulators

• Section 2:
• 4- Optical Fiber
• 5- Dispersion compensators
• 6- Optical couplers
• 7- Optical filters
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• Section 3
8- Optical detectors
9- Optical Multiplexer/Demultiplexe
10- Optical isolators and circulators
11- Wavelength Converters
12- Optical switches
13- Optical amplifiers
14- Optical attenuators
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Fiber Bands

peak at 1400 nm due to the OH - ions in the 
fiber
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Multiplexing:

1�
�� U���. W,:! 1��
�1�
�� U���. W,:! 1��
� ((TDM)TDM)

 X�� 5�' U���. W,:! 1��
� X�� 5�' U���. W,:! 1��
� (WDM)(WDM)
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1�
�� U���. W,:! 1��
�1�
�� U���. W,:! 1��
�((TDMTDM))

(T(Timeime DDivisionivision MMultiplexingultiplexing))

 �  �A 1�
���� �

-��TDM �9 1� B 
M���:
STM-1: 155 Mbps           
STM-4: 622 Mbps
STM-16: 2.5 Gbps
STM-64: 10 Gbps
STM-256: 40 Gbps
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number of wavelength channels > number of wavelength channels > 1616

DDenseense WDMWDM →→→→→→→→ DWDMDWDM
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G. 692 standard: 81 channel in C band (1530-1565 nm)
Channel spacing= 50 GHz(0.4 nm)
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transmission capacity growthtransmission capacity growth
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Today TechnologyToday Technology
1530 1530 -- 1560 1560 nm window (Cnm window (C--band)band)

80 80 ~ ~ 100 100 channels of channels of 22..5 5 Gbps (Gbps (50 50 GHz spacing)GHz spacing)
32 32 ~  ~  40 40 channels of channels of 10 10 Gbps (Gbps (100 100 GHz spacing)GHz spacing)

350 350 km transmission withkm transmission with 10 10 GbpsGbps without regeneratorwithout regenerator
•• three three 90 90 km span, total km span, total 270 270 kmkm
•• four four 80 80 km span, total km span, total 320 320 kmkm
•• five five 70 70 km span, total km span, total 350 350 km  km  
640 640 km transmission withkm transmission with 22..5 5 GbpsGbps without regeneratorwithout regenerator
•• three three 120 120 km span, total km span, total 360 360 km km 
•• five five 100 100 km span, total km span, total 500 500 km km 
•• eight eight 80 80 km span, total km span, total 640 640 kmkm

Tomorrow TechnologyTomorrow Technology
1530 1530 -- 1600 1600 nm window (C & Lnm window (C & L--bands)bands)

100 100 ~ ~ 200 200 channels of channels of 22..5 5 GbpsGbps
64 64 ~ ~ 100 100 channels of channels of 10 10 GbpsGbps

After…After…
1480 1480 -- 1530 1530 nmnm window bywindow by Raman amplificationRaman amplification ((SS

band) band) 
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WDM Channel Market ForecastWDM Channel Market Forecast
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