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Abstract-- The purpose of this paper is to by experimentation study Optical All Pass Filters (OAPF) and optimize the worth of 
distance of origin from poles (r). Exploitation the worth of transfer function of optical all pass filter that is of second order 
we tend to found the issue of dividend and divisor. During this work, we tend to took the worth of r‘is zero.80 and therefore 
the position (w0) as zero.30. The facility of power taken as 4mW. once the facility of optical device is augmented on the far 
side 18dBm, poor results of BER and Q-factor were obtained, as a result of non linearity‘s area unit supplemental. The part 
response of OAPF is intended to cancel the part delay of single mode fiber (SMF) that is that the main reason for Chromatic 
Dispersion (CD). The simulation of the mathematical model of the optical communication system at 10Gb/s using the 
projected OAPF is conferred. The various values of glass fiber lengths ranging from one hundred sixty kilometer to two 
hundred kilometer. At operational wavelength of 1.55 µm, the CD is 17ps/nm-km that is that the quantity of broadening in 
picoseconds that may occur in an exceedingly pulse with a spectral dimension of optical supply jointly metric linear unit, 
whereas propagating through one metric linear unit of fiber. There’s AN improvement in BER with equalizer up to 10 -12 at 
one hundred sixty kilometer, up to 10 -9 at 180km  and up to 10 -7 at two hundred km  as compared while not equalizer. The 
advance in Q-factor for the fiber length of one hundred sixty kilometer is up to 7times, half dozen times at one hundred 
eighty kilometer , five time at two hundred kilometer 
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 1.1 Introduction to Optical All Pass Filter 
 
All pass filter (APF) may be wont to equalize a part of a proof while not introducing any nonlinear distortion. The look of 
associate optical all pass filter (OAPF) is predicated on APF. From the transfer perform of OAPF; the part response of the OAPF 
may be created indiscriminately near any desired part response. By ever-changing the coefficients of the transfer perform of the 
OAPF it's attainable to form a gaggle delay with the specified characteristics. These characteristics ought to be designed in and 
of itself that once the OAPF is placed in cascade with the SMF, the general CD would be zero throughout the band of 
frequencies of interest. so as to realize zero dispersion overall the OAPF ought to introduce associate opposite part delay impact 
thereto of the SMF. If designed properly, area unit doubtless important devices in optical transmission systems since they'll be 
compensate any dispersion in terribly little structures with terribly low loss. Since the OAPF response is periodic, the free 
spectral range (FSR) of OAPF may be chosen in order that the OAPF response coincides with every channel pass band providing 
dispersion Compensation for multiple channels during a WDM system. OAPFs have the potential for providing the extremely 
stable third order dispersion compensation in fibre transmission systems. However, there's a trade-off between the most cluster 
delay and also the information measure likewise because the FSR. Performance could also be improved by increasing the 
quantity of stages or planning the poles and zeros of OAPF nearer to the unit circle, but this poses sensible drawback like 
enlarged in fiber quality, unacceptable losses and unacceptable ripple of GVD that OAPF produces. OAPF may be a lossless 
device, however in cases wherever many stages area unit used the finite insertion loss in sensible devices must be thought-about. 
In follow there'll be loss associated to the OAPF within the type of coupling losses, but if the loss is tiny over the information 
measure of interest, then the degradation within the performance are going to be minimal . OAPFs area unit linear systems that 
have a unity magnitude response over all frequencies. The part response of OAPFs varies with frequency. as a result of 
magnitude response of OAPF is constant price of one, and so the transfer perform of OAPF may be written as 
 

                                              (3) 
 
From the transfer function of OAPF, OAPF can be make arbitrarily close to any desired phase response by changing the 
coefficients of the transfer function of an OAPF in z domain. The CD compensation effectively means that the OAPF should 
delay lower frequencies of a pulse by a larger amount compared to the higher frequencies. The phase response of an OAPF can 
be designed to cancel the phase delay of the SMF . The second order APF transfer function can be written in z domain as  
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                              H (Z) =                     (4) 

 
Where r and ω0 are parameters which is used to control phase shift of APF. Because of the design of OAPF is based on APF and 
from (4), the transfer function of OAPF can be written in frequency domain as: (Cryan, 2005) 
 

( ) =                   (5) 

 
 
Where T is time delay of delay unit. The phase response of the second order OAPF is given by 
 

= [ [ ] (6) 

 
 
From (6) the phase characteristics of the second order can be plotted, by using minimum mean square error (MMSE) technique 
given in. 
 

     Err (T, r, )=  (7) 

 
The transfer function of OAPF can be written in Z- domain as: 
 

      (8) 

 
1.2 Previous work  
 
In previous  the optical all pass filter is employed for  chromatic dispersion compensation . The utmost length is employed for 
ideal communication is a hundred and sixty kilometer.  The bit rate is ten Gb/s and also the worth of r is .66. The bit error rate is 
improved up to〖10〗^ (-07). At terribly high power.  
 
1.3Result and discussion  
 
We area unit discussing the bit error rate and quality issue at totally different lengths at constant power and constant worth of 
“r”. we tend to improve the bit error rate up to 〖10〗^(-13) and quality issue up to 7.15 at a hundred and sixty kilometre length 
of fibre. Study the WDM for four channel . 
1.1Table of BER and Q-Factor at 160 km 
 

Sr.No Fiber length without OAPF at 160 km with OAPF at 160 km 
BER Q-Factor BER Q-Factor 

       1 Channel 1 1 0 4.04*  6.82 
       2 Channel 2 1 0 1.95*  6.92 
       3 Channel 3 1 0 7.3*  7.066 
       4 Channel 4 1 0 3.75*  7.15 
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In table 1.1 shows the performance analysis parameters values for channel 1 to channel 4 at 160 km  i.e. BER and Q-Factor both 
compensation and without compensation for the different fiber length. The value of BER and Q-Factor at fiber length 160 km is .  
1.2 Table of BER and Q-Factor for 180 km 
 
 

Sr.No Fiber length without OAPF  at 180 km with OAPF  at 180km 
BER Q-Factor BER Q-Factor 

    1 Channel1 1 0 8.16*  5.63 
    2 Channel2 1 0 7.18*  5.66 

    3 Channel3 1 0 2.7*  5.83 
    4 Channel4 1 0 2.7*  5.97 

In table 1.2 shows the performance analysis parameters values for channel 1 to channel 4 at 180 km  i.e. BER and Q-Factor both 
compensation and without compensation for the different fiber length.  
 

1.3Table of BER and Q-Factor with equalizer for 200 km 
 

Sr.No Fiber length without OAPF at 200 km with OAPF at 200 km 
BER Q-Factor BER Q-Factor 

      1 Channel1 1 0 8.06*  4.7 
      2 Channel2 1 0 6.2*  4.8 
      3 Channel3 1 0 5.9*  4.6 
      4 Channel4 1 0 4.5*  4.8 

 
In table 1.3 shows the performance analysis parameters values for channel 1 to channel 4 at 200 km  i.e. BER and Q-Factor both 
compensation and without compensation for the different fiber length.  
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