
 

 

 

Abstract—  A simple configuration for the generation of tunable 

fiber ring laser using a semiconductor optical amplifier is presented. 

The experimental setup is simulated using a commercially available 

software, VPI transmission maker from VPI photonics. A large 

tuning range of 40 nm is achieved using the proposed design. 
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I. INTRODUCTION 

ECENTLY, a great interest is shown by the fiber optics 

community in the area of fiber ring lasers, due to their 

potential application in optical communications, 

spectroscopy, microwave-photonics, all-optical sensing and so 

on. A narrow linewidth and broadly tunable laser is a useful 

component for all the applications stated above. The tunable 

laser should have high output power and be unpolarized to 

neglect the polarization dependent loss (PDL) and polarization 

dependent gain (PDG) of the devices. There are various 

schemes reported in the literature for realizing tunable fiber 

lasers in C and L bands [1] – [6]. Some techniques are based 

on Erbim Doped Fiber Amplifier (EDFA) and others utilize 

Semiconductor Optical Amplifier (SOA) as the gain media. In 

[1] a widely tunable EFFA laser covering C and L bands is 

reported. The tuning is achieved by optimizing the length of 

EDF and by using an intracavity Fabry-Perot (FP) filter. In [2] 

a tunable EDF fiber ring laser with power equalized output is 

reported. The scheme uses two-stages of  EDFA to generate 

the power equalized output. The tuning range is from 1533.33 

nm to 1574.6 nm. A mode restricting intra-cavity fiber Fabry 

Perot filter together with a polarization controller guaranteed a 

tunable laser operation. In the entire operating range the power 

variation is below 0.5 dB and the maximum OSNR measured 

is around 55 dB. In [3] a frequency stabilized Erbium doped 

ring laser with an integrated gas cell consisting of a hollow 

core fiber filled with acetylene is proposed. A tunable 

dielectric filter with a 3 dB bandwidth of 0.6 nm is used for 

coarse wavelength selection between 1530 nm and 1570 nm. 

In addition, a Fabry Perot filter with a bandwidth of 4 pm is 
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employed for fine tuning. In [4] a C-band continuously tunable 

laser using tunable fiber Bragg gratings (TFBG) integrated 

with an optical circulator is reported. The TFBG is embedded 

inside a three-point bending device for wavelength tuning. The 

laser is tunable over 25 nm range in the C-band with an OSNR 

of 60 dB with the pump power conversion efficiency of 25%. 

Recently a widely tunable gain clamped SOA based fiber ring 

laser is reported [5].  The laser is tunable from 1522 nm to 

1600 nm by using a filter in the feedback loop. An OSNR of 

55 dB is achieved using this technique. In [6] a widely tunable 

narrow linewidth semiconductor fiber ring laser is reported. 

The laser is tunable over 28 nm in the 1300 nm window. The 

wavelength tuning is achieved by the combined effect of a 

linear polarizer and two polarization controllers.  

In this paper, a semiconductor fiber ring laser using a 

narrow linewidth filter in the cavity is presented. The proposed 

experimental setup is simulated using VPI transmission maker 

from VPI Photonics Corporation [7].  

II.   SIMULATION RESULTS  

The simulated set-up of the tunable semiconductor fiber ring 

laser is shown in Fig.1. The laser acvity is simulated using the 

commercially available software, VPI transmission maker 

from VPIphotonics. The laser cavity consists of a gain medium 

provided by the semiconductor optical amplifier (SOA). The 

SOA exhibits an in-homogeneous gain broadening. An isolator 

is also inserted in the ring cavity to ensure a unidirectional 

operation of the laser as well as to prevent back reflections 

inside the cavity. In order to tune the wavelength of the laser 

within the C-band, a tunable filter is also provided in the 

cavity. The tunable filter has a 3 dB bandwidth of 0.025 nm. 

The output of the laser is obtained through an 80/20 coupler 

inside the cavity. This ratio ensured that 80% of the light is fed 

back to the laser cavity and 20% is used to tap out the laser 

beam. The laser output is measured using the optical spectrum 

analyzer. 

 
Fig. 1 Simulated setup of semiconductor fiber ring laser 
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Fig. 2 shows the model used in the simulation of the SOA. 

The InGaAsP/InP SOA is biased with an injection current of   

150 mA. The SOA provides a gain of around 25 dB. The 

maximum gain ripple is around 0.5 dB. The saturation output 

power produced by the SOA is 7 dBm. The SOA exhibits a 7 

dB of noise figure (NF). The optical bandwidth of the SOA is 

around 40 nm. The switching time offered by the SOA is 

around 1 ns with a polarization sensitivity of less than 1 dB.  

 

 
          Fig. 2 Semiconductor optical amplifier (SOA) model 

 

Fig. 3 shows the spectra of the tunable semiconductor fiber 

ring laser. The laser is tunable over a wide tuning range 

starting from 1530 nm to 1570 nm. The tuning is achieved by 

tuning the center wavelength of the filter in the feedback loop 

of the laser cavity. The peak power of the laser is around 5 

dBm. The peak laser power almost remains constant over the 

entire tuning range. The OSNR of the laser is around 65 dB 

from 1530 nm to 1560 nm. The OSNR drops to 55 dB at the 

wavelength of 1570nm. The reason for this drop in OSNR is 

the low gain offered by SOA outside the C-band.  
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       Fig. 3 Output spectra of tunable semiconductor fiber ring laser 

III. CONCLUSION  

In conclusion, a widely tunable semsiconductor fiber ring 

laser working in C-band is simulated. A wide tuning range of 

40 nm is achieved by introducing a narrow linewidth filter in 

the laser cavity. An OSNR of 65 dB is achieved with the peak 

power of around 5 dBm. We are now looking into ways of 

improving the tuning range and OSNR further. 
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