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Motivation  

To perform 3D laser material microprocessing efficiently, two devices are utilized. A 

scanhead is used to deflect the focal spot in the x- and y-axis. To shift the focal spot along 

the z-axis, current methods rely on shifting the workpiece using ultra-precise axes or a 

device in which a series of lenses are moved using either a galvanometer or linear motor. 

Alternatively, the company Optotune AG, a recent spin-off of ETHZ, has developed a 

tuneable lens which can change its focal length (flens = 45-160 mm) by varying the input 

current (I ≤ 300 mA). Using this tuneable lens with a concave lens, one possesses the ability 

to shift the focal spot. A functional prototype has already been developed and is currently 

operating at the IWF laser microprocessing lab. Controllability of the current into the 

tuneable lens is currently carried out using a separate current supply unit. To accelerate 

market-introduction and control standardisation of the focus-shifting unit, it is necessary that 

the tuneable lens be controlled using commercially available scanhead/focus-shifter control 

cards.  
  

              
 

 

 

 

Tasks 

 Literature review: System control flow from HMI to scanhead/focus-shifter, control 

protocols (e.g. XY2-100, SL2-100), regulation methodologies 

 Building electrical system to convert XY2-100 signals to current where 0 ≤ I ≤ 300 mA 

 Testing of electrical system  

 Integrate PID controller into focus-shifting cycle (in collaboration with Mr. Florian 

Schmid) 

 Documentation 
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Project start 17 February, 2014 

Intermediate presentation To be determined 
Final presentation To be determined 

Report hand-in 30 May, 2014 
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scanhead/focus-shifter control cards 
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Fig. 1: Optotune 

tuneable lens 
Fig. 2: Tuneable lens prototype 

at Technopark, Zurich 
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