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Wavelength
A, (pm) Fiber Source Detector

0.87 Multimode step-index Si
LED AlGaAs p-i-n
1.3 Multimode graded-index Ge

Laser InGaAsP APD
1.55 Single-mode InGaAs

processing Transmitter e Receiver

Signal
processing

Multiplexing Demultiplexing
Meodulating Demodulating
Encoding Decoding
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Digital Communication System
m Bit-rate-Distance product: LB,

m B : bit-rate in bits/s, L : distance
m Bit Error Rate (BER) BER = 3p, + 3p,

m Receiver Sensitivity P, = hvfyB,

101001101 Transmitter O Receiver 101001101
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Design Strategy

m Power budget
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Design Strategy

m Power in dBm units

2 = 10log,o P PinmW 2 in dBm

m Power budget
P —~P, ~P —al =2, (dB units)

Z_ is the power of the source (dBm)
« is the fiber loss in dB/km
2. is the splicing and coupling loss (dB)

ﬁDhVBO
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WDM Transmission System
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Wavelength
multiplexer
Wavelength

demultiplexer

Postamplifier In-line Preamplifier
amplifier
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Tunable Receivers (could
sources include optical
filters)
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Negative Dispersion Fibers

Dispersion Compensation Conventional Fiber
— By joining fibers with CD of ——
opposite signs (polarity) and AT - i, ——
suitable lengths an average L

Negative Dispersion Fiber

obtained; the compensating R Y
fiber can be several kilometers

and the reel can be inserted at
any point in the link, at the
receiver or at the transmitter

dispersion close to zero can be

Dispersion compensation
devices (chirped fiber Bragg
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