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Focused Ion Beams systems typically use a Liquid Metal Ion Source but for rapid 
milling of samples (cutting ICs, TSV inspection) much higher ion currents are 
required and the only way of achieving this is by using a plasma source for the ions. 
Oregon Physics has developed such a source for beams of inert gases, negative 
oxygen ions and C60

+. This process is termed subtractive manufacturing and can be 
likened to milling using a very small cutter.  

Precursor gases can be directed over the surface of a sample, and where the ion beam 
intercepts the gas and sample surface, the gas is dissociated and fragments from the 
gas molecule can adhere to the surface and result in an additive process: eg. W(CO)6 
or Mo(CO)6 are gases that result in W or Mo deposition.  Unfortunately, only 
~20-30% of the metal is incorporated with the remainder being carbon. Nevertheless, 
this process can be used for editing ICs, to deposit carbon structures and to modify 
the surface properties of 3D surfaces.  

We are investigating the possibility of injecting a stream of nano-powders onto the 
interface between the surface and a powerful ion beam to allow a true additive 
process to be developed. This will allow AM processing into the 1 to 100 µmetre 
area, an area that is presently unavailable to laser based AM systems. It also opens 
the door to tissue engineering with applications that repair or replace portions of 
whole tissues (i.e., bone, cartilage, blood vessels, bladder, skin, muscle etc.). Often, 
the tissues involved require certain mechanical and structural properties for proper 
functioning in addition to controlling the hydrophilic properties. Combining AMFIB 
with plasma processing will permit new concepts in regenerative medicine. 
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