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Thin film deposition 

 Thin film deposition takes place using the thermal evaporator. The  

 source material is evaporated in a vacuum. This source material then  
 travels upwards towards the substrate and condenses on it. Thereby,  
 the source material has been deposited unto the substrate. It is run  
 in a vacuum so that the evaporated material travels directly upwards  
 without bombarding into any air molecules. The thickness of the  
 layer of source material is checked using a quartz crystal which is  
 accurate to the nano-scale.  

 
Sputtering Machine 

 The sputtering machine provides us with a more refined method of  

 depositing thin films of a material unto the substrate( which is a Silicon  

 wafer in our case). Sputtering is a process whereby atoms are ejected 

  from a target material  due to the bombardment of  the target material 

  by energetic particles. The target material then gets eroded, and  

 the atoms ejected then from thin film layers on the substrate.  

 

Thickness monitoring. 

 The mprobe system measures the thickness of materials in  

 the range of 1nm to  50mm. It does this by shooting  

 light at a specific wavelength. This light is then reflected back 

 and can be in or out of phase, resulting in constructive 

 or destructive interference.  The software then calculates the 

  thickness of the material and can even calculate the thickness 

  of the different layers on the substrate.  

 

Testing using the AFM&STM 

 Both the AFM and STM are used to test the electronic and  

 magnetic properties of the molecular devices before and  

 after the addition of molecules. The AFM studies the properties 

  at a macro level whiles the STM does this at a micro level.  

Mission: This laboratory has two purposes: 
(i) Enabling UDC to perform cutting edge research in nanotechnology. (ii) 
Develop technologically advance science and engineering workforce. 
 
This lab enables the applications of nanoscale objects like molecules, 
nanowires, and nanoparticles for developing novel solar cells, futuristic 
computer devices, advance manufacturing, and highly sensitive 
biosensors.  
 
Currently molecular spintronics devices are being researched in this lab to 
discover high memory and logic devices for quantum computers and 
control systems.   
Funding for this lab was provided by UDC,  Air Force office of Sponsored 
Research, National Science Foundation, and Department of Energy.  
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The process in detail: 
 
Photo lithography 
 This is a process in micro fabrication which uses light 
 to transfer a geometric pattern from a photo mask 
 on to a light sensitive chemical on the substrate(In 
our  case, a silicon wafer.)  
 This apparatus in the picture is where the silicon 

 wafer is held.  
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