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“Quantum Ampere: Realisation of the new SI ampere” 

Consortium 

To provide: 

• SET current sources with ISET  100 pA 

• On-chip integrated SET error detection 
schemes 

• Complementary current amplification & 
metering instrumentation 

to realize SET currents with urel  0.1 ppm 

• The new SI ampere definition will be 
based on a fixed value for the elementary 
charge e 

 Single-electron transport (SET) devices 
are considered the `silver bullet´ for the 
new SI ampere realization 
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Result ii: One possible error in 106 loading 
cycles  ppm-level accuracy 

i.“Self-referenced” SET pump & accuracy enhancement (PTB) 

Self-referenced current source consisting of 
three pumps (P1…P3) serially connected via 
charge nodes, whose charge states are 
monitored by SET detectors D1 and D2 

Result i: Probability distributions for electron 
number distribution (pump P3) without (grey) and 
with (blue) error accounting by charge detection. 
The comparison shows the accuracy enhancement 
of the measured current (transferred charges) by a 
factor of 50. 

Error signatures of (a) P1 during sequential electron 
transfer, and errors by P1…P3 (b-d) during 
simultaneous electron transfer, showing “missing 
cycles” 

iii.Small currents measured by 
counting single electrons (Cambridge) 

QPC signal yields full bi-directional counting 
statistics on current flowing through DQD 

Result iii: Currents up to 15 aA measured 
with 0.2 aA uncertainty 
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JRP structure: Technical work packages 
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