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Recursive Star-Mesh Transformations for Substantially Expanding Access to Quantized Resistances
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Recall the Wye-Delta
Transformation
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Expanding to the Star-Mesh Transformation
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Fractal-Like Recursion to Establish
Optimization Process3 4 Optimization to Neighborhood of High 

Resistances

Example Device and Data5

 Epitaxial Graphene 
Quantum Hall Array

 Use of Dual-Source Bridge

 Number of graphene array elements drastically reduce with recursive 
expansion of non-grounded resistances (by a factor of at least one million!)

 Assuming device symmetry, optimization process can approximately 
provide very high, desired quantized resistances (𝑞𝑞𝑀𝑀:𝑖𝑖𝑖𝑖)

 Single-element approximation:

 Rounding to integer values of 𝑞𝑞𝑀𝑀:𝑖𝑖 can yield a device with 
elements totaling (DT):
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*Error bars (new data) and shaded regions (conventional path of 
scaling) are the combined standard uncertainties.
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