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UNCLASSIFIED 

ABSTRACT 

One of the goals of technology-based activities within the Electronic Warfare Division is to facilitate 
the development within Australia, of facilities and a capability to manufacture sophisticated, high- 
speed electro-optic devices, in particular, the integrated optical amplitude modulator and integrated 
optical switch, for use in microwave and millimetre-wave systems for the Australian Defence Force 
(ADF). An initial step towards this goal would be to produce a low-loss and single-mode propagation 
optical channel waveguide using titanium-indiffused lithium niobate (Ti:LiNb03). As no dimensions 
and fabrication parameters have yet been optimised, this technical report provides preliminary 
design data which optimises these parameters. Depending on its application, the optimised 
dimensions and fabrication parameters are as follows: 

metal strip width, W = 5 to 6 &,; 
diffusion depth, D = W/4 to W/2; and 
metal thickness, r = 0.025*D to 0.03*D (by electron-beam deposition). 

For the Y-branch interferometer at 1.3 pm operating wavelength, the following dimensions and 
fabrication parameters are chosen: 

metal strip width, W = 7 pn; 
diffusion depth, D = 3.5 pm; and 
metal thickness, r = 0.1 pm. 

Assume that for the commonly used congruent LiNbO3 composition (48.6 mol % Li20), the value for the 
diffusion constant Do and the characteristic activation temperature TA is given as 2.5 x cm2/s and 
2.55 x lo4 OK respectively. Taking the diffusion temperature T as 1025 O C ,  the diffusion time is 
calculated as 11.6 hours. 
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17 SUMMARY OR ABSTRACT 
(if this is security classified, the announcement of this report will be similarly classified) 

One of the goals of technology-based activities within the Electronic Warfare Division is to 
facilitate the development within Australia, of facilities and a capability to manufacture 
sophisticated, high-speed electro-optic devices, in particular, the integrated optical amplitude 
modulator and integrated optical switch, for use in microwave and millimetre-wave systems for 
the Australian Defence Force (ADF). An initial step towards this goal would be to produce a 
low-loss and single-mode propagation optical channel waveguide using titanium-indiffused 
lithium niobate (Ti:LiNb03). As no dimensions and fabrication parameters have yet been 
optimised, this technical report provides preliminary design data which optimises these 
parameters. Depending on its application, the optimised dimensions and fabrication parameters 
are as follows: 

metal strip width, W = 5 to 6 b; 
diffusion depth, D = W/4 to W/2; and 
metal thickness, t = 0.025*D to 0.03*D (by electron-beam deposition). 

For the Y-branch interferometer at 1.3 pm operating wavelength, the following dimensions and 
fabrication parameters are chosen: 

metal strip width, W = 7 pn; 
diffusion depth, D = 3.5 p; and 
metal thickness, r = 0.1 pm. 

Assume that for the commonly used congruent LiNb03 composition (48.6 mol % Li20), the value for 
the diffusion constant Do and the characteristic activation temperature TA is given as 
2.5 x cm2/s and 2.55 x lo4 O K  respectively. Taking the diffusion temperature T as 1025 "C, the 
diffusion time is calculated as 11.6 hours. 
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