                              PHTN1531 – OPTOELECTRONIC DEVICES

                                                      LAB 8


An optical signal that travels over long distances of fiber cable will be subject to attenuation. It may be necessary to regenerate the signal with amplification. The method of photodetection and conversion of optical signals to electrical signals and back to optical levels can be costly and offer poor economy in terms of speed. An optical amplifier becomes practical and there are several types that exist. In this lab 

exercise we look at an EDFA (erbium doped fiber amplifier) through the use of a computer simulation. One of the challenges an EDFA presents is its objection to present a flat response while maintaining good noise figure over a wide spectral range . The student will try several methods to achieve these objectives.


Purpose: To use computer software (EDFA calculator) to optimize gain flattening, noise figure and ASE spectral efficiencies through simulation.

Equipment: Pentium 3 with XP or Windows 2000 (SD)

                      Bitline EDFA calculator

1. Set the following input data to the values listed. The graphical data form these settings will serve as the reference for changes made in the attempt to improve on  the objectives stated. 

Er density  => 100 ppm

Length => 2 m

Input signals =>1500 to 1600 nm  (Go to CREATE and set all power to 0dBM)

Spacing => 100 GHz

Calculation Control:

Integration step length => 10 cm

ASE output spectrum => 1520 to 1580 nm

Resolution => 1 nm

Pump Laser:

Forward

Wavelength => 980 nm

Power 15 mW

Reflection grating => NO

Gain Flattening 20 dB

Gain spectrum => -5 dBM

From => 1500 to 1600 nm

Resolution => 2nm

Pump Laser 2 => off

All other settings remain at default values.

2. Perform a calculation of a Small Signal Gain and Noise Spectra and print the graphical data. 

3. Perform a WDM Signal gain and Noise figure Calculation and print the graphical data. 

4. Change the ER density to 1000 ppm and repeat steps 2 and 3. Note any changes.

5. Reset to original setting for Er density.

6. Change the length to 20 m and repeat step 2 and 3. Note any changes.

7. Reset length to original value. 

8. Add a second pump laser at 980 nm in forward operation with a power level of 15 mW.  Repeat steps 2 and 3. Note any changes.

9. Select a combination of the recommended changes to obtain optimum results of the graphical data in step 2 and provide a printout of the results. Label the change of settings on the graphs in order to compare with the original settings.

