NAVAL POSTGRADUATE SCHOOL
Monterey, California

EC 3550 MIDTERM EXAM I 4/02 Prof. Powers

e This exam is closed book and notes; notes on two sides of 8-1/2 x 11 paper are allowed.
e There is a 50 minute time limit.

e There are three problems; each is equally weighted.

e Partial credit will be given; be sure to do some work on each problem.

e Be sure to include units in your answers.

e Please circle or underline your answers.

e Do NOT do any work on this sheet.
Show ALL work.
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1. (a) The European E2 data rate is 8.45 Mb/s. What bandwidth does the channel require to
support this bit rate?

(b) What is the primary advantage of graded-index multimode fiber over step-index multi-
mode fiber?

(¢) A single-mode fiber has a polarization mode dispersion (PMD) of 0.8 ps-vkm. If the
pulse spread due to PMD cannot exceed 10% of the bit period, find the maximum bit
rate (when limited by the PMD) for a link that is 60 km long.

(d) Explain why non-zero dispersion-shifted fiber (NZDSF) was invented to replace zero-
dispersion-shifted fiber for WDM applications operating at (or near) 1550 nm.

2. Consider a 50/125 step-index multimode fiber operating at 850 nm. The index of refraction of
the core is 1.460 and the fractional difference in the core/cladding index is 1.0%. The material
dispersion of this fiber is 50 psnm ™! - km ™. Find the maximum bit rate-distance product of
this fiber if the spectral linewidth of the source is 1.5 nm. (Use the given material dispersion
value; do NOT use the material-dispersion pulse-spread formula.)

3. Consider a 9/125 step-index singlemode fiber operating with a source at 1550 nm. The MFD
of the fiber is 8.5 pum. The Raman gain of the fiber at 1550 nm is 1.03 for a 1-km length of
this fiber. What is the power level of the pump in the fiber (neglecting any fiber attenuation)
if the Raman gain coefficient has a value of Gg = 0.9 x 10713 m/W at A = 694 nm.



