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Assessment of Performance for All-optical Reshapers Based on the Power

Transfer Function
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Abstract: According to the linearized three-section model of input/output power transfer function
(TF), the theoretical assessment method of all-optical reshapers’ performance is investigated and
verified by simulation of four-wave-mixing-based scheme. The performance of all-optical
reshapers dependent on the input signal of Gaussian distribution is analyzed. The transfer
function is divided into five regions from low to high power levels, and a larger improvement of
quality factor or BER performance can be obtained for the cases that the average level of mark
pulses exists in the fifth region. With the increase of the TF's second-section slope for a desirable
reshaper, the gain saturation of quality factor or BER performance will occur and the extinction
ratio will be improved linearly.
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Fig. 2 OptiSystem simulation system for all-optical

reshaper based on four wave mixing
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Fig. 3 OptiSystem simulation results for the

all-optical reshaper
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Table 1 Parameters used in the OptiSystem simulation system

Parameter Value
Fiber length:L/km 1.01
Fiber loss:a/(dB « km™) 0.936
Zero dispersion wavelength:},/nm 1556
Effective area: A./pm’ 12.692 3
Refractive index: n,/(m® « w ') 3.457 5X10 %
Dispersion slope: S(ps * nm* « km™ ') 0.016 8
Input signal power: P, /mW 600
CW laser power; P,/mW 5
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Table 2 Comparison of theoretical analysis and
OptiSystem simulation

Output results

Parameters  Input data OptiSystem Theoretical
simulation analysis
Q 5.29 13.29 12.52
R 3.13 8.14 7.51
log(BER) —7.82 —12.16 —11.43
Ey/mW 156. 86 67.74 67.28
E,/mW 258.98 73.09 72.65
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Fig.5 Performance of the all-optical reshaper for nine

typical input signals
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Table 3 Performance improvement of the all-optical
reshaper for nine typical input signals

Sequence (Region y, (mW), Alo

nL(llmber Region:(mW)) AR AQ (BEE)
1 (I,V) p=1503, =435 8.21 19.18 —3.65
2 (I ,IV) po=1503p, =400 7.87 5.33 —2.66
3 (I, IID o =1503 =365 6.95 1.57 —1.44
4 1.V 0 =1705 =435 6.17 10.12 —4.25
5 (I ,IV) po=1703p, =400 5.93 3.19 —2.21
6 (II,ID ;4 =1705, =365 5.23 0.82 —1.92
7 (I.V) =190, =435 3.31 6.01 —3.34
8 (1T ,IV) po=1903p =400 3.21 1.83 —1.32
9 (II LD po =190, =365 2.81 0.24 —1.03
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Fig. 6 The slope dependences of the all-optical

reshaper’s performance
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