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The GIQS project

GIQS — Graphene Impedance Quantum Standard 

Joint Research Project of the 
European Metrology Programme
for Innovation and Research

coordinated by the 
European Association of National 
Metrology Institutes

3 year duration (Jul 2019–Jun 2022)
EU contribution: 1560 k€
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The project goals
1. Realisation of impedance units (ohm, farad, henry) in the 

revised SI traceable to fundamental constants

2. Shortening primary traceability chain of calibrations at 
stakeholder sites

3. Strengthening calibration facilities at smaller NMIs, calibration 
centres, industry

4. Electrical quantum standards for all metrology institutes 

5. Fabrication of robust graphene-based quantum standards

6. Development of cryo-cooler system for all-in-one operation

7. Effective knowledge transfer
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The project partners

11
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The project implementation

WP1: Graphene devices for AC-QHE 
applications

WP2: Digital- and Josephson impedance 
bridges for the realisation of capacitance

WP3: Graphene AC-QHR with digital and 
Josephson impedance bridges

WP4: Creating impact 
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The devices: epigraphene on SiC

5-layer of doping 
stacks

Graphene/6H-
SiC(0001)

Co-polymer (spacer 
layer)

Dopant blend (doping 
layer)
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The devices: DC accuracy

CCC measurement - F4-TCNQ doped 
graphene QHR device, PTB

I = 38µA
T = 4.2 K
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The devices: stability and reliability
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Cryogenic environments

n = 2

n = 1

n = 3
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Josephson digital bridges

...
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Josephson digital bridges

...
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Electronic digital bridges

...
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Electronic digital bridges

...

FD
 D

ig
iB

ri
d

ge
+Q

H
R

+
D

A

QHR



14

Assessment of digital impedance bridges

... EURAMET Project #1501
Technical assessment of novel digital 
impedance bridges
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Outlook: specialised cryostats

...

Josephson + QHE
In the same cryostat
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The Good Practice Guide

...

40 pages
83 references
ISBN: 978-88-945324-3-2 
Published on ArXiV
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BIPM news [oct 2021]

...

“The transition from the actual GaAs-based QHR reference to a compact graphene-based reference, 
allowing relaxed operational conditions, is now underway at the BIPM and is planned to be effective in 
a few years’ time.”
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Check the website...
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Check the website...
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… and our social channels!

Thank you!
  Thanks to:

- the people of the consortium!
- the collaborators and stakeholders!
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