
Application of AWG-Parameters Tool in Design of 
Colourless 8-channel, 100 GHz AWG

Motivation
The stand-alone “AWG-Parameters” tool was applied to design a special type of optical
multiplexers/demultiplexers based on AWG, so called “cyclic” or “colourless” 8-channel,
100 GHz AWG. This type of AWG uses its periodical response to repeat its orders and
this way can cover any predefined channel band. In the frequency domain this period is
called free spectral range (FSR). The condition for cyclic or colourless AWG is that the
FSR should equal N times the channel spacing, where N is the number of output
channels. In our case FSR = 8 x 100 GHz = 800 GHz.
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Design of Colourless 8-channel 100 GHz AWG

Input design parameters:

Technological parameters are taken to design AWG waveguide structure:

• waveguide size: waveguide structure is 6 µm x 6 µm
• refractive index of the core, nc = 1.456
• refractive index of the cladding, ncl = 1.445

AWG type parameters:
• number of output waveguides (channels) N = 8
• AWG centre wavelength λc = 1.55012 µm
• channel spacing: df = 100 GHz

Transmission parameters :
• adjacent channel crosstalk between output waveguides (channels): Cr = -30 dB 
• adjacent channel crosstalk between arrayed waveguides: CRaW = -25 dB
• uniformity over all the output channels (also called non-uniformity): Lu = 1.05 dB
• FSR = 8 x 100 GHz = 800 GHz as shows the dfsr parameter in the “Computed 

data” window (containing all additive parameters needed for the calculation).

AWG waveguide structure

dd dx

dL

AWG geometrical parameters:
• number of arrayed waveguides: Na = 70
• minimum waveguide separation between input/output 

waveguides: dx = 20 µm 
• minimum waveguide separation between phased array 

waveguides dd = 18 µm 
• coupler length: Lf = 2704 µm
• arrayed waveguide length increment: dL = 257.7314 µm

When designing AWGs a set of geometrical parameters must be first calculated from
input design parameters. These parameters were calculated using AWG-Parameters tool.
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Function Calculate:
allows to calculate the 
geometrical parameters from 
the transmission parameters
(“Properties � dimension”) 
and vice versa 
(“Dimension � properties”). 
This function is used to 
easily adjust calculated 
geometrical parameters to 
the technological 
requirements.

Simulation Results and Discussion

Transmission parameters
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Measured transmission
characteristics

THEORET. 
PARAM.

SIMULATED 
PARAM.

MEASUED 
PARAM.

Number of 
channels (Num) 8 8 8

Lambda (λλλλc) ITU-grid ITU-grid ITU-grid
Channel 

spacing (df) 100 GHz 100 GHz 100 GHz

Adj. crosstalk 
(Cr) -31.39 dB -33 dB -32 dB

Non-uniformity 
(Lu) 0.927 dB 2.38 dB 2.4 dB

Insertion loss 
(IL) - -4.76 dB -6.12 dB

The layout of this AWG was created and simulated using commercial photonics software tool and also technologically verified. The
simulated and measured transmission characteristics were evaluated and the achieved results feature very good agreement between
theoretical, simulated and fabricated AWG transmissionparameters.
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