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E 11.1 
An optical source is selected from a batch characterized as having lifetimes which follow a slow internal degradation mode. The –3dB mean time to failure of these devices at room temperature is specified as 5x104 h. If the device emits 1 mW at room temperature, what is the expected optical output power after 1 moth of operation? After 1 year? After 5 years?

E 11.2

Consider a sinusoidally modulated optical signal P(t) of frequency (, modulation index m, and average power Po given by 
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  show that, when this optical signal falls on a photodetector, the mean square signal current  
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 generated consists of a dc (average) component and IP and a signal current ip given by 
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where the responsivity 
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is given by  
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E 11.3

a. An engineer has the following components available:

b. GaAlAs laser diode operating at 850 nm and capable of coupling 1 mW (0 dBm) into a fiber.

c. Ten sections of cable each of which is 500 m long, has a 4 dB/km attenuation, and has connectors on both ends.

d. Connector loss of 2 dB/connector  

e. A pin photodiode receiver

f. An avalanche photodiode receiver

Using these components, the engineer wishes to construct a 5-km operating at 20 Mb/s. If the sensitivity of a pin and APD receivers are –45 and –56 dBm, respectively, which should be used if a 6-dB system operating margin is required.
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