
 

NPL hosts workshop on new developments in high performance 
analogue to digital converters (ADCs) and their characterisation 
 

 
a) Talks and Poster topics presented at the workshop. b) Attendees discuss the challenges of 
testing modern high-resolution ADCs. 
 
A critical component of digital electronics is the ADC (analogue to digital converter) which 
ultimately limits the fidelity of the measurement process. High performance digital 
electronic circuits are at the heart of all physical measurement technologies. To meet grand 
challenges across the industrial sectors, a large range of sensors, devices and 
instrumentation based on high performance ADCs are being developed.  
 
New methods for characterising ADCs are required, in order to develop instrumentation 
with enhanced performance. Measurements of waveform properties such as amplitude, 
harmonic distortion, noise and spurious free dynamic range traceable to the SI are required. 
These measurements must be supported by appropriate ADC specification and testing 
standards to facilitate effective engineering of state of the art digital electronics. Progress 
beyond the current state of the art can only be realised by exploitation of quantum voltage 
capability. 
 
NPL hosted a one day workshop to bring together experts from a range of ADC related areas 
to discuss the challenges and future vision for this area. This included representatives of ADC 
manufacturers (Analog Devices), instrumentation designers (National Instruments, Applicos, 
Metrosol, Metron Designs), high specification users (CERN), testing and standards (Signal 
Conversion) as well as electrical metrology (including European NMIs working in power 
quality and digitisers and NIM, China). 
 
This meeting provided an opportunity to discuss new collaborations, in particular to exploit 
the capability developed within the EMPIR project QuADC “Waveform metrology based on 
spectrally pure Josephson voltages”. A particular focus is to develop capability in the 
industrially relevant frequency range of 100 kHz to 1 MHz with the longer term aim of 
introducing new CMCs (Calibration and Measurement Capabilities) at NPL for sampled 
electrical measurement utilising a quantum-based digital traceability chain. This will replace 
the existing classical thermal heating method of providing traceability for ac voltage, which 
cannot provide any spectral information about the waveform. 
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