
Optical Networks, In-Class Quiz 1 25 Jan 2017

Problem 1 (5 points total): Consider an OOK transmission system with the following
system parameters.

Parameter value

Transmit power 10 mW
Minimum receive power 1 µW
Channel wavelength 1550 nm
Laser spectral width 2 nm
Bit rate 1 Gbps
Fiber loss at 1550 nm 0.2 dB/km
Dispersion at 1550 nm 0.2 ps/km/nm
Maximum pulse spreading 30% of bit period

(a) (2 points) Based on the minimum receive power, find the maximum transmission
distance without using any amplifier or regenerator. Assume that there is no other
loss in the system.

(b) (2 points) Based on the maximum pulse spreading, find the maximum transmission
distance without using any dispersion compensation.

(c) (1 point) If we consider both the constraints on minimum receive power and on
maximum pulse spreading, what is the maximum transmission distance?

Problem 2 (4 points total): Below is an architecture of an OADM. Assume that
there are 4 wavelength channels in each fiber. The OADM consists of an optical MUX,
an optical DMUX, a 7×7 optical switch, and 3 tunable transponders. Note that this
OADM allows the switching node to drop and add any set of 3 wavelength channels.
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Suppose that, instead of a 7×7 optical switch, you only have available 2×2 optical
switches. Indicate how you can construct an OADM with the same functionality by
drawing a diagram of your OADM architecture.
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Problem 1 (5 points total):

(a) (2 points) Let L be the transmission distance in km. The maximum transmission
distance is found from

10 dBm︸ ︷︷ ︸
transmit power

− 0.2 dB/km× L︸ ︷︷ ︸
loss

= −30 dBm︸ ︷︷ ︸
minimum receive power

yielding L = 200 km.

(b) (2 points) The maximum distance is found from

0.3× 1

1 Gbps︸ ︷︷ ︸
bit period

= 0.2 ps/km/nm︸ ︷︷ ︸
dispersion parameter

× L× 2 nm︸ ︷︷ ︸
laser spectral width

yielding L = 750 km.

(c) (1 point) Considering both the minimum receiver power and the maximum pulse
spreading, the maximum transmission distance is the minimum between the answers
to parts (a) and (b), which is 200 km. ■

Problem 2 (4 points total): One possible architecture is shown below. Note that it
is a slight modification to the solution for assignment 1, problem 2. In particular, the
differences are marked using dashed lines.
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