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ABSTRACT 
 

Fiber to the premises (FTTP) technology has become an attractive solution in the last two decades to overcome 

many limitations appeared with the wireless and copper based technologies in access network. Most of FTTP 

deployments are based on Passive Optical Network (PON) technology.  PONs have become so popular in the 

optics technology because of its growing reputation in not only providing high speed connectivity but also 

because of its immunity to EM interference, high security, long distance reach, low cost and low energy 

consumption. Arrayed Waveguide Grating (AWGs) are passive optical devices that have been widely deployed 

and implemented in FTTP and many other applications. AWGs can serve as multiplexers, de-multiplexers, 

filters, routers, and as add/drop devices in many communication systems and optical based applications. In this 

paper, the AWG PON device is analyzed and simulated using Rsoft simulation tool for the design of multi 

wavelength optical passive multiplexer and de-multiplexer. 
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I. INTRODUCTION 
Arrayed Waveguide Grating (AWG) 

devices have gained so much popularity in the field 

of optical technology and have been considered for 

the design of many communication systems and 

applications [1]. AWGs are found so attractive 

because of their growing reputation in providing 

high speed and secure connectivity in the access 

network. They have been widely deployed and 

implemented in WDM application especially for 

providing high speed fiber connectivity to the home, 

office or the premises (FTTx) [1].  PON Devices 

such as the AWGRs have shown a radical 

transformation in communication not only because 

of the high bit rate that can be delivered but also 

because of its immunity to EM interference, high 

security, low cost, low insertion loss, long distance 

reach and its light weight [2]. 

AWG based technology makes use of the 

fact that wavelengths don’t interfere with each other 

while propagating in the same medium or in adjacent 

channels. AWGs are used to multiplex several 

channels that have different wavelengths and put 

them onto a single fiber optic. On the other side 

AWG is also designed to demuliplex and retrieve 

individual channels with their different wavelengths 

at the receiving side on the optical network, where 

these channels can be connected to different devices 

and used for several applications like video, voice 

and data applications. 

 

Recently AWGs are introduced in many 

WDM technologies and applications. AWGs are 

found so attractive in the fiber to the premises access 

network implementation to replace high cost and 

high power consuming active switches and routers 

[2]. AWGs are also found in many data center 

designs to mainly address major concerns raised 

about the power consumption of IT devices and its 

impact on global warming in the first place and on 

the electricity bill in the second place [3]. Such data 

center architecture designs are promoted and 

proposed in [4][5][6][7][8][9][10].  

In this work, the AWG device is studied 

and simulated using Rsoft to stand on its 

functionality and principle of operation for 

multiplexing and demultiplexing number of 

wavelengths simultaneously [11]. In Section II, the 

main components of the simulated AWG device is 

described. Section III presents the parameters and 

results obtained from the Rsoft simulation tool for 

1:8 mux/demux AWG router. Finally, in Section IV, 

the paper is concluded. 

 

II. COMPONENTS OF THE AWG 
AWG device as depicted in Figure 1 

consists of two Free Propagation Regions (FPR) star 

couplers, one at the input and another one at the 

output. The two FPR are connected with arrayed 

waveguides with different lengths. The difference of 

the length (∆L) of the arrays is defined by: 
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                              (1) 

Where m is the order of the array, n is the index of 

refraction, and  is the center operation 

wavelength. 
 Input and output ports are ports connecting the first 

and second FPRs respectively. In the modeled 

device shown in Figure 1, one input and eight 

outputs are set for the full arrayed waveguide. Figure 

2 and Figure 3 present the input and the output star 

couplers respectively.  

 

III. PARAMETERS AND RESULTS 
The parameters used for the design as recommended 

by the Rsoft tutorial manual [11] are defined in 

Table. I. 

 

Table I.  WDM AWG Layout 

Number of arrayed waveguides 40 

Center operating wavelength 1.5µ 

Arrays index of refraction 1.45 

Number of input ports 1 

Number of output ports 8 

Wavelength channels 8 

Channel spacing 0.0016 

 

 
Fig.1: Schematic for the simulated AWG layout 

 
Fig.2: Input star coupler 

 

 
Fig.3: Output star coupler 

 

Figure 4 shows a snapshot from the Rsoft 

simulation tool for the parameters set as in Table.1 

for the design of 1:8 mux/demux AWG router. 

Figure 5 shows the eigth wavelengths multiplexed at 

an input port 1, centered at wavelength 1550 nm 

with channel spacing equal to 0.0016. while Figure 6 

depicts the demutiplexed channels received at the 8 

inputs when the AWG acts as a demiltiplexer. All 

results are verified with the results described in the 

Rsoft tutorial manual given in [11].
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Fig.4: Simulation input parameters 

 

 
Fig.5: Multiplexed wavelengths at one input port
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Fig.6: demultiplexed wavelengths at the 8 different inputs of the AWG router 

 

IV. CONCLUSIONS 
AWGs have shown great performance in 

fiber access networks, data centers, and many other 

applications and technologies. AWG PONs have 

resolved many issues appeared in current data centre 

designs such as high cost and high power 

consumption resulting from the large number of 

active switches needed to interconnect almost 1 

million servers. PONs have shown great capability 

to overcome the problems of switch oversubscription 

along with unbalanced traffic in many networks 

where PON architectures and protocols have 

historically been optimized to deal with these 

problems and handle bursty traffic efficiently. In this 

work, the AWG router is covered and simulated with 

the very well-known tool Rsoft simulator to stand on 

the functionality and principle of operation of the 

optical passive AWG. The work has shown the 

results of multiplexing and demultiplexing 8 

wavelengths channels simultaneously. 
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