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To successfully scale quantum devices to 

larger numbers of qubits, the fabrication 

toolkit needs to be expanded. While 

conventional semiconductor devices use 

multi-layered metal lines with vertical 

interconnects, this technique is not yet 

adapted and employed for quantum 

devices. We have developed two 

processes for this purpose, first an etching 

and metallization process that enables 

vertical connection through Al2O3. This 

functionality enables an upgrade of current 

devices [1] to perform conveyor-mode 

single electron shuttling in Si/SiGe [2] over 

distances of 10 µm and more. 8 sets of 15 

gates each can be contacted in parallel. 

In addition, we have adapted platinum  

germanosilicide ohmic contacts [3] for 

small footprints of ~200x200 nm. In 

combination with vertical contacts, this 

enables advancing dense 2D arrays of 

Ge/SiGe quantum dots [4] by integration of 

a  single electron transistor charge sensor 

inside the array. In this talk we will describe 

the development, challenges and results of 

both processes, and show how 

characterization of the diffusion process 

allows us to ensure low-resistance contact 

to the quantum well. Finally we will discuss 

the implications for the scaling of quantum 

devices. 
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Figure 1: SEM image of conveyor gates 

spanning 3 µm. 8 sets of Ti/Pd gates are 

contacted by vias. 

 

 
 

Figure 2: TEM image of nanoscale platinum 

germanosilicide ohmic contact. Platinum 

diffuses partly into the SiGe buffer. 


