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ABSTRACT 
A 25 and 35 Gbps Absolute Pole Duty cycle division 

multiplexing (APDCDM) based communication system is 

designed successfully. A technique for estimation of BER is 

developed for four users APDCDM based optical 

communication system, referring to the data recovery rules. The 

performance parameters like SNR, Q-factor and BER are 

calculated for the transmission rate Gbps25 and Gbps35  

in this system. After design and simulation it is concluded that 

the performance of system is reduces for higher data 

transmission rate as compare to lower data transmission rate. 
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1. INTRODUCTION 
The transmission of signals over a distance for the purpose 

of communication began thousands of years ago with the use 

of smoke signals and drums in Africa, America and parts of 

Asia. Communication can be defined as the exchange of 

information between sender and receiver through an accepted 

code of symbols. In 1830s, electrical telecommunication systems 

started to appear where information is in form of electrical 

signal. The Morse telegraph was introduced in the 1860s and 

transmission rate was 1bit/s. Multiplexing began with telegraph 

systems; this allowed two individual messages to travel the same 

direction on the line at the same time, which was called 

duplexing. The invention of the telephone in 1876s and first 

coaxial cable system in 1940s, with the capability to transmit 

300 voice channels. The first microwave system was put into 

service in 1948s, with a carrier frequency of 4GHz. Coaxial and 

microwave systems were operating at 100Mbit/s. High speed 

coaxial systems need repeater spacing of 1km. Increase of the 

bandwidth and decreases of the cost per transmitted bit for 

optical communication systems started during the 1990s.  
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information between sender and receiver through an accepted 

code of symbols. 

 In 1830s, electrical telecommunication systems started to 

appear where information is in form of electrical signal. The 

Morse telegraph was introduced in the 1860s and transmission 

rate was 1bit/s. Multiplexing began with telegraph systems; this 

allowed two individual messages to travel the same direction on 

the line at the same time, which was called duplexing. The 

invention of the telephone in 1876s and first coaxial cable 

system in 1940s, with the capability to transmit 300 voice 

channels. The first microwave system was put into service in 

1948s, with a carrier frequency of 4GHz. Coaxial and 

microwave systems were operating at 100Mbit/s. High speed 

coaxial systems need repeater spacing of 1km. Increase of the 

bandwidth and decreases of the cost per transmitted bit for 

optical communication systems started during the 1990s. 

The never-ending bandwidth requirement results in 

advancement of communication technology for bulk data 

transfer through the networks. The exponential increase in 

network capacity has made the use of various multiplexing 

techniques mandatory for every communication system [1]. For 

efficient use of available bandwidth an alternative multiplexing 

scheme called as duty cycle division multiplexing (DCDM) and 

subsequently AP-DCDM (absolute polar duty cycle division 

multiplexing) were reported. In these techniques, users can 

transmit data with different duty cycle simultaneously over the 

communication media. The information can be easily 

distinguished from the received signal at the receiver side, based 

on the signal amplitude and the duty cycle [2-5]. 

In this paper, we investigated a 25 & 35 Gbps APDCDM 

Optical communication system. A technique for estimation of 

BER is developed for four users APDCDM based optical 

communication system, referring to the data recovery rules. The 

performance parameters like SNR, Q-factor and BER are 

calculated for the transmission rate Gbps25 and Gbps35    

in this system. 

2. THEORITICAL ANALYSIS 
Based on the number of users, there are 2n possible 

combinations of bits for „n‟ users. In the multiplexed signal, 

each of these combinations produces a unique symbol. For the 

four users the total number of combination will be 24 = 16. 

Figure 1,  

S.

No

. Rules Case Data 

1 SP-4<TH-1 1 0 

2 SP-4<TH-1 2 0 

3 SP-4<TH-1 3 0 

4 SP-4<TH-1 4 0 

5 SP-4<TH-1 5 0 

6 SP-4<TH-1 6 0 

7 TH-1<=SP-4<TH-2 7 1 

8 SP-4<TH-1 8 0 

9 TH-1<=SP-4<TH-2 9 1 

10 TH-1<=SP-4<TH-2 10 1 

11 TH-1<=SP-4<TH-2 11 1 

12 TH-1<=SP-4<TH-2 12 1 

13 TH-1<=SP-4<TH-2 13 1 

14 TH-1<=SP-4<TH-2 14 1 

15 TH-1<=SP-4<TH-2 15 1 

16 TH-1<=SP-4<TH-2 16 1 

Figure 1: All possible combination of four users 

Shows the possible combinations and Figure 2 Shows absolute 

multiplexed signal for case 1 to 16.Similarly we design absolute 

multiplexing signal for all other cases. 



International Journal of Computer Applications (0975 – 8887)  

Volume 120– No2. July 2015 

 

17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Absolute multiplex signal (case no.1 to 16) 

3. RESULT AND DISCUSSIONS 
A. BER vs Length 
Figure 3 and figure 4 shows the graph of received BER versus 

length for the 25 & 35 Gbps APDCDM systems with four 

different filters. Received optical power is the input optical 

power required at the receiver before photo detector. 

 

Figure 3: BER v/s Link length 
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Figure 4: BER v/s Link length 

B. Q-Factor versus Length 

The figure 5 shows the graph of received Q-factor versus 

length for the 25 & 35Gbps APDCDM systems with 

different filters, this work is similar to SNR calculation and 

setup parameters also same. 

 
Figure 5: Q-factor v/s Link length 

C. SNR versus Length 

The graph of received electrical SNR versus length for the 25 & 

35Gbps APDCDM system with four users is shown in figure 6 

and figure 7 respectively. Here signal is tested for the fibre 

length of 100km and SNR is calculated for every 20km distance. 

It is observed that as length increases the SNR decreases for all 

the users.  

 

 

Figure 6: SNR v/s Link length 

 

Figure 7: SNR v/s Link length 

4. CONCLUSION 
A 25Gbps and 35Gbps absolute polar duty cycle division 

multiplexing (APDCDM) based communication system is 

designed successfully. A technique for estimation of BER is 

developed for four users APDCDM based optical 

communication system, referring to the data recovery rules. The 

performance parameters like SNR, Q-factor and BER are 

calculated for the transmission rate Gbps25  and Gbps35  

in this system. After design and simulation it is concluded that 

the performance of system is reduces for higher data 

transmission rate as compare to lower data transmission rate.  
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